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DY DOAN NONG PO NOx TRONG KHi XA PONG CO DIESEL KHI SU DUNG
NHIEN LIEU NHU TUONG BANG MANG NORON NHAN TAO
PREDICT NOX CONCENTRATION IN EXHUAST GAS OF MARINE DIESEL
ENGINE BY USING NEURAL NETWORK

] TS. TRAN HONG HA
Khoa May tau bién, Trirong DHHH Viét Nam

Tom tat
Bai bao nay gidi thiéu phwong phap thuc nghiém va dw bao ly thuyét bang mang Neural
netwok vé néng dé NOx trong khi x& dong co diesel. Trén co sé& sé liéu thuc nghiém dé
dwa ra mé hinh dw doén ndng dé NOx. Két qué cho thdy néng dé NOXx trong khi x& cda
déng co diesel dwoc duw bao chinh xac & cac ché do tai khac nhau cda déng co khi st
dung nhién liéu nhi tuong.

Abstract
In this paper, | study neural network theory and experiment to predict NOx concentration
of the diesel engine. By using data of experiment to establish a NOx concentration
model, the results showed that NOx concentraion was predicted exactly in various loads
of the engine using emulsion fuel oil.

Key words: NOx, Neural network, Emulsion fuel.

1. Pat van dé

Hién nay, 6 nhiém méi trweng khong khi dang la van dé thdi sw néng béng cla ca thé gidi
chi khéng phai riéng ting qudc gia nao. O nhiém khong khi va cac hién twong cuc doan khac cia
né nhv mwa axit, mu quang héa lam suy gidm chét lwong séng cla con nguwdi, gay bénh dich,
thiét hai v& kinh t& ndng né. Pac biét, hién twong bién déi khi hau dang va sé de doa dén twong lai
cla loai ngwdi. Nguyén nhan chi yéu cla van dé nay la sy phat thai qua mic cac chét khi 6
nhidm nhw CO2, CO, SOz, NOy, c4c chéat hitu co chwa chay hét, mudi than, bui tir cac hoat dong
cla con ngwdi: phat trién cong nghiép véi tbc dd cao lam gia tang viéc dét nhién liéu hoa thach,
phét trién giao théng van tai, thwong mai, dich vy, tir sinh hoat con nguwdi, s& dung chat doc hai
trong san xuat néng nghiép. NOXx la ho céc oxit nite, trong d6 NO chiém dai bd phan. NOx dwoc
hinh thanh do nito' tac dung véi dxi & diéu kién nhiét do cao (vot qua 1100°C). Monoxit nito (x=1)
khéng nguy hiém may, nhuwng né la co s& dé tao ra dioxit nito (x=2). Dioxit nito 1a chat khi mau hoi
hdng, c6 mui, khiru giac c6 thé phat hién khi ndng dé cta né trong khéng khi dat khoang 0.12ppm.
Dioxit nito’ 1a chat kho hoa tan, do d6 né c6 thé theo dwdrng ho hap di sau vao phdi gay viém phéi
va huy hoai cac té bao ctia co quan hd hap. Nan nhan bi mat ngd, ho, khé thé. Protoxit nitor N2O |a
chét co sé tao ra 6z6n & ha tAng khi quyén. Qua sy phan tich cac dir liéu vé sy thay ddi thanh
phan khéng khi trong nhi*ng ndm gan day da cho thay sy gia tang rat dang ngai cla cac chat 6
nhidm. Néu khong cé cac bién phap han ché sy gia tdng nay moét cach kip thoi, nhirvng thé hé
twong lai s& phai dwong dau véi moét mai trwdng séng rat khac nghiét. Bado vé moéi trwong khong
phai chi la yéu ciu cla tirng nwéc tirng khu viee ma nd con cé y nghia trén pham vi toan cau. Tuy
theo diéu kién mdi quéc gia, luat |& cling nhw tiéu chudn vé 6 nhiém mai trwdng dwoc ap dung &
nhirng thoi diém va mie dd khat khe khac nhau. Tl van dé thyc té trén, tAc gid nghién ctu dw
doan ndng dd NOx trong khi xa cta dong co diesel tau thdy khi s dung nhién liéu nhi twong
b&ng mang noron nhan tao.
2. Thwc nghiém s dung nhién liéu nhii twong cho dong co diesel

Thi nghiém dwoc tién hanh trén dong co Diesel loai nhd (dong co bén thi mot xi
lanh14.0kW/2200rpm YANMAR NF19) (hinh 1). Dong co nay dung dé nghién ctu anh hwéng cia
kich thwéc hat nwéc trong dau téi quéa trinh dét chay cia déng co. T qué trinh nghién clru trén
nhém nghién cu chon nhién liéu nhi twong st dung la nhii twong 5% dwoc tao ra bang cach tron
dau nang véi 5% nuwdc va dwoc khudy & 5°C va 80°C, sau dé hoa trén thém chét phu gia (0,5%)
vao nhién liéu dé tang tinh én dinh cGa dau nhi twong. Khi thi nghiém déng co dugc diéu chinh &
cac ché do tai khac nhau 25%, 50%, 75% & cac vong quay khéng dbi. Néng dd cac chéat 6 nhiém
trong khi x& dwoc do bang thiét bj phan tich HORIBA PG-250. Thong s NOx dwoc do trong khi xa
clia dong co & cac ché do tai khac nhau 25%, 50%, 75% & vong quay 2200 vong/phit. Néu khdng
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them phu gia vao nhién liéu nhi twong, & ché do tai thap va tai trong cao, dong co lam viéc khéng
on dinh. Viéc thém phu gia khéng anh hwéngtdi tinh chéat va thanh phan cia nhién liéu nhi twong.

Loai déng co Mét xy lanh, 4 ki
Hang ché tao YANMAR NF 19-SK
Dudmg kinh xi lanh v& hanh trinh $ 110 106 mm
piston

Thé tich 1am viée 1007 cm’

Céng sudt cyc dai 14 kW

Téc 85 cuc dai 2400 rpm

Céng suét dinh mirc 12.6 kW

Téc d6 dinh mitc 2200 tpm

Hinh 1. BDéng co’ diesel YANMAR NF19

Khi thay ddi nhién liéu tr nhién liéu nang sang nhién liéu nhd tvong dé chay thtr ddng co’ sau
do do nong dd NOx trong khi thai & cac ché do tai 25%, 50%, 75%

—e— dduning —m— 5% nwdctrong, déu & 80°C
. 5% Nudctrong s 5%. mrdc trong ddu + phu gia
dan o 5°C
1200 ——

E 1000

= /‘
= 800

5 600 /’j//x

Z /:V/

= 400

;‘) 200 V
& o

0
0 20 40 60 30

Taidong co (%)

Hinh 2. Néng dé NOx & céac ché dé tai khac nhau

Két qua trong hinh 2. cho thay viéc gidm rd rét ham lwong NOx khi thay nhién liéu nang bang
nhién liéu nhi twong. Nhién liéu nhii twong & 5°C va 80°C cho két qua ndng do phat thai NOx
chénh léch nhau khéng dang ké. Két qua cho thay, khi st dung nhién liéu nhi twong & 25% tai
néng d& NOx gidm khoang 70 ppm (26%), & 50% tai thi ham lwong NOXx gidm tw 155-175 ppm
(21.5- 24.3%) va tang tai lén 75%, ham lwgng NOx giam tlr 34-45 ppm (3.6- 4.7%). Khi st dung
nhién liéu nhil twong cé phu gia thi ndng d6 NOx giam dang ké&. O’ 25% tai ndng d6 NOx sé giam tiy
40-60 ppm, khi tang 1&n dén 50% thi ham lwong NOx gidm 50-75 ppm va khi tang tai Ién dén 75%
do ham lwong nhién liéu cdp vao dong co nhiéu hon, lwgng nwéc trong nhién liéu liéu cip vao
budng dbt nhé theo ty 1& cp nhién liéu lam cho m&rc d6 gidm NOx thap hon so véi khi dong co
chay & 50% tai.

Nhién liéu nhi twong st dung trong budng dét clia déng co diesel gidm ndng dd NOx & cac
ché db tai tlr 25% dén 75% tai so v&i nhién liéu ndng do hai nguyén nhan sau: th& nhat la cac hat
nwéc trong budng dét & nhiét d6 cao sé hap thu nhiét va bay hoi, thir hai la nhiét dung riéng cta
khi trong budng dét cling sé tang lénvéi ham lvong nwédc tang 1&n. Hai hién twong nay dan dén ha
thap nhiét d6 trong budng dbt. Khi nhién liéu va nwéc dwoc phun ciing nhau diéu nay c6 nghia la
nhiét do trong viing hinh thanh NOx sé& gidm, dan dén ham lwgng NOx sé giam.

3. Huén luyén mang noron dw doan néng dé NOx trong dong co tau thay

Trong phan nay, ta chl yéu thiét lap thuat toan va s dung cong cu Neural NetWork trong
Matlab dé tién hanh huan luyén mang, nham tao ra moi quan hé xap xi gira dau ra la ham lwgng
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NOx va dau vao la ché do tai dong co va ham lwong nwéc trong nhién liéu. T do, ta thiét 1ap mo
hinh dy doan nong dé NOx trong ddng co tau thay khi st dung nhién liéu nhi twong.
3.1. Xay dung thugt toan .

Thuéat toan huan luyén mang dwoc thé hién & hinh sau:

| Thu thap da lieu ‘

T

| Tién x& 15 d ligu ‘

|
i J
| Chon mé hinh mang noron ‘

+

Huéin luyvén mang

¥

| Thi¥ nghiém mang ‘

Két qua dat
wvéu ciu

Hinh 3. M6 hinh huén luyén mang tri tué nhan tao
3.2. Huén luyén mang ANN cho bai todn wéc lwrong néng dé NOx trong khi x& déng co’

~ Quéa trinh huan luyén mang noron nhan tao dwoc thwe hién trén p_hén mém Matlab 7 — mot
phan mem kha nang quan Iy ve mang, trwedng, ma tran voi cac ham ho tre' cho viéc huan luyén
mang duwgc chon dé thye hién thuat todn. M6 hinh mang dung dé huan luyén mang nhw sau:

Hidden Layer Output Layer
Input Output
W W
50 3

Hinh 4. M6 hinh mang

Mang dwoc thiét ké vai 1 1op nhap, 2 1op &n va 1 16p xuét. S6 noron téi wu dwoc st dung dé
hoc ban chat cta bo div liéu dwoc Iva chon bang cach th®r ngau nhién va thay déi sé noron t&i khi
hiéu qua huan luyén mang la cao nhat. O nghién ctru nay ta lwa chon dwgrc N=50.

Qua trinh huén luyén mang dworc thuc hién tuan tw theo cac buéc sau:

Buwéc 1: Nhap sé liéu dau vao (input) va sé liéu dau ra (target)

Sau khi kh&i dong Matlab, ta tién hanh nhap sé liéu dau vao va ra phuc vy cho qua trinh huén
luyén mang. Tap so liéu vao dwec chia lam 3 phan: 70% st dung cho viéc hoc, 15% st dung cho
viéc viéc kiém dinh va 15% sé liéu con lai dwoc cd y lam that thoat dé phuc hdi tir mang.

Buoéc 2: Thiét ké va tién hanh huén luyén mang

Thuat toan dwoc chon dé thiét ké mang la thuat toan lan truyén ngwoc Levenberg —
Marquardt Back — propagation. Ham hoc thich nghi dwoc st dung la Learngd (Gradient descent

Tap chi Khoa hoc Céng nghé Hang hai S6 38 — 04/2014 5



CHAO MUNG KY NIEM NGAY THANH LAP TRUONG 01/04/1956 - 01/04/2014

weight/bias learing function) (ham hoc giam gradient s& dung trong sb/ nat bias (dinh hwéng). Viéc
huan luyén mang duoc kiém tra bang ki thuat kiém dinh thong ké theo MSE (mean square error).

Training: R=0.99992 Validation: R=1

osl < Data 0.8 2 Data e

3 06 o
04

02 &

06}
0.4r
02F

02}
04}
06}
0.8}

-0.2
04 OO
-0.6 o

08 g

Output ~= 1*Target + 0.00077
Output ~= 1*Target + 0.00011

-05 0 05

-0.5 0 05 1
Target

Target

EHERE All: R=0.99995

< Data &  Data

O =T

i os| Y=T

05k -0.5

Output ~= 1*Target + 0.00016
Output ~= 1*Target + <0.00054

5 0.5 0 0.5 T 0.5 0 0.5 1
Target Target

Hinh 5. Két qua hudn luyén mang cda daéi twong

T két qua ta thay sai sé gitra tin hiéu ra ctia doi twong va tin hiéu ra clia mang la rat nhé
(< 0.14). Biéu nay chirng t6 mang hoc rat hiéu qua.
4. Két luan
Bai bao da gidi thiéu phwong phap dw st dung nhién liéu nhi twong la mét trong nhirng
phuong phap kinh té va hiéu qua dé giam NOx. Thuc nghiém st dung nhién liéu nhi tvong cho
dong co diesel voi ham hweng nudc la 5% thi nong d6 NOx trong khi xa dong co' giam di 3-25% .
Huan luyén dwoc mang noron nhan tao c6 thé dw dgén dwoc ndng do NOx trong khi x& khi
st dung céac loai nhién liéu nhii twong khac nhau v&i sai s6 la 0.04 — 0.14%.
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GIAM THIEU O NHIEM KHi XA CUA PONG CO’ DIESEL
BANG THIET Bl XU LY TINH DIEN
REDUCE EMISSION IN MAIRINE EXHAUST GAS OF DIESEL ENGINE BY
ELECTROSTATIC PRECIPITATOR
ThS. PHAM TRUONG CHINH
PGS.TS. NGUYEN HONG PHUC; TS. TRAN HONG HA
Khoa May tau bién, Truong PHHH Viét Nam
Tém tat
Bai bao nay gioi thiéu phwong phap xc Iy mudi trong khi xa cua dong co diesel Qéng
phuwong phap nap tinh dién. Két qua thyc nghiém cho thay hiéu qua x& ly mudi cé thé dat
téi 90% dbi véi cac hat mudi cé kich thuéc nhé hon 1um.
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Abstract
In this paper, we study method to treat particulate mater in exhaust gas by electrostatic
precipitator. The results showed that treatment efficiency of the equipment could be
reached to 90 % with PM size 1um.

Key words: Diesel engine, electrostatic precipitator, particulate mater.

1. Dt van dé

Theo nguyén ly, qua trinh chay ly twéng chi sinh ra CO2, H20 va N2 [1]. Nhwng trong thuc té,
thi qua trinh chay xay ra trong budng chay clta déng co khéng ly twédng nhw vay. Qua trinh chay
thwe té sinh ra cac chat doc nguy hiém nhu: NOx, CO, CnHm, SO, va bui hitu co,... Chinh nhitng
chat nay la nguyén nhan gay ra & nhiém méi trwong. O nhiém dwoc hiéu nhw sau: “Khéng
khi dworc coi la 6 nhiém khi thanh phan cla n6 bj thay ddi do c6 sw hién dién cla cac chéat la gay ra
nhirng tac hai ma khoa hoc chirng minh dwoc hay gay ra sw khé chiu déi véi con nguoi khi hit
phai”. D& gidm thiéu 6 nhiém do khi xa tlr dong co, ching ta 1ap thém mat thiét bj nap tinh dién
phia x& cla dwong khi x& déng co. Thiét bi nay cé tac dung lam gidm thanh phan muéi trong khi
x& xubng dén murc cho phép.

1. Tac hai cia mét sé chat c6 trong khi xa déng co diesel

CO: La mét loai khi ngat, khéng mau, vé cuing nguy hiém [1]. N6 tac dung v&i hdng ciu
trong méau thanh chéat hé-mo-glé-bin. Chat nay ngdn can sw hép thu oxy tiép cla cac héng cau
trong mau, lam cho mau khdng con kha n&ng tré thanh mau twoi, gdy ngat cho phdi. Khi néng d6
CO cao thi cé thé gay t&r vong; O mlrc trung binh sé anh hwéng dén ndo. O mac do thap thi CO
gay ra nhirng anh hwdng kéo dai nhw nhirc dau, chéng mat, budn nén,...

NOx: cu thé nhuw NO2, NOs... 1a mét chét c6 mui khét khé chiu mau nau. N6 di vao co thé qua
ducng hé hép, vao ph0| cung véi hoi nwéc tao HNOs lam swng, viém phéi va lam hiy hoai cac té
bao cta co quan hé hap, nan nhan sé bi mét ngu, ho, khoé thé,.

Bui hiru co: [a mét chat 6 nhiém d&c biét quan trong trong khi x& ctia dong co diesel. N6 ton
tai dwoi dang nhirng hat rdn ngam céc hat bui nhién liéu khéng chay kip. Chung c6 dwéong kinh
khoang 0,3mm nén rat dé& xam nhap vao phdi qua dwdng ho hap. Ngoai viéc gay can tré co quan
hd hap nhw bat ky mét tap chét hda hoc nao khéac, bui hiru co' con 1a nguyén nhan gay bénh ung
thw. Ngoai ra, t& chirc y té thé giéi WHO con canh bao tinh trang vo sinh & nam gidi.

Ngoai nhirng tac hai trén, khoi xa tlr ddng co con gay ra nhirng tac hai khac. Theo nghién
clu cta cac nha khoa hoc chau Au, 6 nhiém khéng khi khéng chi gay anh hwéng dén phdi, ma
con lam suy yéu chirc nang tim va mach méu, tir d6 tdng nguy co dau tim va t&r vong.

Ngoai nhirng tac hai cho co thé nguwdi, khi thai tir ddng co' con gay anh hwéng xau dén moi
trwdng, cu thé nhu:

Thay ddi nhiét dd khi quyén: Véi tbc dd gia tang lwong CO trong khéng khi nhw hién nay,
ngudi ta dw doan vao khoang gitra thé ky XXII, néng dé khi CO2 trong khdng khi cé thé tang gap
doi. Khi do, theo dw dinh clia cac nha khoa hoc, nhiét do sé tang tlr 2-3°C, mét phan bang & Bac
Cwc va Nam Cuec sé tan ra lam tang chiéu cao mwc nwéc bién, 1am thay dbi ché dd mwa gio, lam
sa mac hoa trai dét.

Anh hwéng dén sinh thai: Sy gia tdng ham lwong NOy, d&c biét 1a protoxyde nito N2O c6 kha
nang lam tang sw hiy hoai I&p ozone & thwong tang khi quyén, 1&p khi can thiét dé loc tia cwe tim
phét ra t&r mat trdvi. Tia cwe tim gy ung thw da va dét bién sinh hoc, dic biét 1a dot bién tao ra cac vi
khuén c6 kha n&ng Iam lay lan cac bénh la, c6 kha ndng dan t&i hdy hoai sw sbng ctia cac sinh vat
trén trai dat, gibng nhw diéu kién hién nay trén sao hda.

Mat khéac, cac chat cé tinh acide nhw SO2, NO2, bi oxy héa thanh acide sulfuric, acide nitric
hoa tan trong mua, tuyét, swong mu,... 1am hdy hoai tham thwc vat trén trai dat (mwa acide), va
gay an mon cac céng trinh kim loai.

2. Mét sé giai phap xt ly khi thai [2]

Nhin chung, cac giai phap gidm & nhiém khi thai c6 thé chia thanh 4 nhém chinh:

+ Nhom thir nhat: T chirc t6t qua trinh chay nham gidm 6 nhiém do cac chét nhu NOx, CO,
HC ngay tai ngudn (trong xy-lanh). Nhém nay bao gdm céc bién phap lién quan dén viéc tbi wu hoa
két cAu cla cac chi tiét, cum chi tiét va hé théng cé anh hwéng dén qua trinh chay.

+ Nhém the hai: Xt ly khi thai. Day Ia cac bién phap nhdm dam bdo ham lwong cac chét
doc hai cé trong khi thai tredc khi thai vao méi trwdng phai nhd hon gi¢i han cho phép da duoc
quy dinh trong cac diéu luat. C6 rét nhidu cdng nghé khac nhau dé& x& ly khi thai: Bo xt ly khi thai
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kiéu xuc tac 3 dwong (trung hoa 3 thanh phan co ban trong khi thai 1a CO, HC va NOXx); Bd loc
PM, Bo x( ly khi thai kiéu 6-xy héa dung cho dong co diesel, Bo x&r ly NOx kiéu tich Idy,...).

+ Nhom thir ba: S dung két hop cac hé théng phu tro. D& phat huy hiéu qua cda hai nhém
gidi phap trén ciing nhw han ché sy phat thai qua mdc cta dong co & moét sé ché do lam viéc, can
phai st dung thém cac hé thdng phu tro nhw: Hé théng kiém soat vong I&p kin (héi lwu khi thai); hé
thédng dadm bao nhiét dd khi nap; hé théng phun khi (6-xy) nham hé trg phan &ng trén dwéng thai;
hé théng tw chan doan - OBD (OnBoard Diagnostics)...

+ Nhém th tw: Cac giai phap co lién quan dén nhién liéu. Nhién liéu c6 anh hwdng dang ké
dén d&c tinh 6 nhiém khi thai ctia dong co dbt trong. C6 nhiéu gidi phap gidm 6 nhiém khi thai co
lién quan dén nhién liéu nhu: Dam bao sy phu hop gitra ddng co va nhién liéu (déng co co ty sb
nén cang cao thi st dung xang cé chi sd octan cang I&n); nang cao chat lwong nhién liéu (it tap
chét va céac phu gia doc hai); s dung nhién liéu xanh, nhién liéu thay thé; st dung phu gia trong
nhién liéu,....

3. Giéi thiéu thiét bi xt Iy khi thai bang tinh dién
3.1 Sordé thi nghiém

DPong co diesel dwoc st dung trong thi nghiém cé cac dac diém nhw & bang 1, khi xa clta
doéng co chinh 1a ngudn chira mudi gay 6 nhiém can dwoc xt& ly. Hinh 1 1a so dd thi nghiém, trong
so d6 nay mot thap nwéc hinh tru lam bang vat liéu teflon dwoc thiét ké dé xd& ly mudi trong khi xa
bang phwong phap nap dién cho nwéc va mudi. Thap nwéc dwoc trang bi bd nap mudi dat trwde
thap nwéc. Bo nap dién cho mudi gdm 4 1a cwa lam bang thép khong gi dwoc dau dién thé dwong
tr bd cip ngudn dién thé cao mot chiéu loai SPELLMAN c6 thé diéu chinh dién thé tr 1.0 kV dén
7.5 kV. Céac la cwa nay dwoc dat gitra 5 tAm nhdém, cac tAm nhém dwoc ndi tiép dat. Trong thap
nuwéc, nwdc duwoc bom tlr két nwéc bang mét bom ly tdm téi hai dau voi phun cé dwdng kinh 16
0.5 mm v&i lvu lwong (0.5+0.8) lit/phat. Cac dau phun nay tao ra cac hat nwéc cé dwong kinh
(186+210) um. Bién cwe cd dwong kinh trong 15 mm dwgc dat quanh mep dau voi phun nwéc va
ndi véi thiét bi cung cap dién thé cao mot chiéu cé thé didu chinh tir (1+5) kV dung de nap dién cho
cac hat nuwoc. Cac hat nuwéc duwgc nap dién am gom mudi trong khi xa va roi xudng két, nuwéc
twong ddi sach & gan dinh két dwoc bom quay tré lai qua cac dién cwc dé nap dién va tiép tuc qua
trinh x& ly mudi tiép theo.

Bang 1. Pdc tinh cda déng co

Loai dong co M4t xy lanh, 4 ky
Hang ché tao YANMAR NF 19-SK
DPuwong kinh xi lanh va hanh trinh piston $ 110 x 106 mm
Thé tich lam viéc 1007 cm?
Co6ng suat cuc dai 14 kw
Toc do cuc dai 2400 rpm
Co6ng suat dinh murc 12.6 kW
Tbc dd dinh mire 2200 rpm
Thiét b cdp dién &p cao
T L Thiét bi do mudi
| i =T
Thiét bj edp dién ap cao Théip nuée b1
=== - - -
B Bo nap mudi _ | Y Bien cuc
W’ Ong gidm &m
Két nuée

Pong co diesel

Hinh 1. Sor dd thi nghiém xd |y muéi trong khi xa cta déng co’ diesel
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3.2 Két qud va thgo ludn

Hinh 2 cho thay cac két qua khi thay -
ddi lwu lwong khi xa t&i hiéu suét xt Iy mudi
& lvu lwong nwéc khong ddi 0.8 I/phat. Thap
nwéc dwoc hoat ddng & hiéu dién thé 7.5 kV
dé nap mudi va 5 kV dé& nap nwoc. O lwu
lwong khi xa 1200 lit/gi¢, khi kich thwéc cia
mudi tang hiéu suét xt& Iy mudi ting tién t&i
cwc dai 100% doi voi hat mudi kich thudc
0.6 um s6 Stokes trong co' cau va cham tryc

—— Qg = 1200 Vhr
i —E— Qg = 1500 Vhr

Higu suat cia thip nuéc, %

—%— Qg = 2000 Vhr
tiép tdng. Mat khac cac hat mudi véi kich o =
thwéc lon nap dién tich dé dang hon lam
mat d6 hat duoc nap dién tang Ién, do d6 co Puong Kinh cita hat mudi, m =
cau x& Iy mudi bang lyc dién tang 1én gop Hinh 2. Anh hwéng cuda lwu lwong khi x3
phan lam tang hiéu suat x& ly mudi toan bo. dén hiéu suat xd& ly muéi cda thap nwéc

Khi lvu lvgng khi xa tang hiéu suat thap ’
nwéc gidm chu yéu pham vi cac hat mudi co kich thwoc nhd tlr 0.2 dén 3.5 um. O lwu lwong khi xa
2500 lit/gic, Hiéu suat xtr ly dat Ion nhat 100% doi voi cac hat mudi co kich thuéce I16n hon 3.5 um.
Nhuw két qua tinh cho thay khi lvu lwgng tang hiéu suat x&r ly mudi giam trong cac hat mudi c6 kich
thwdc nho. Tang lwu lwong khi xa lam thoi gian di qua thap nwdc cua cac hat mudi giam xuong,
mé,t do cac hat mudi thay déi hiéu qué nap cac hat mudi gidm xudng kém hiéu qua lam gidm hiéu
suat x ly mudi toan bd cta thap nwérc.
4. Két luan ) ,
Bai bao da gidi thiu phwong phap xr Iy mudi trong khi xa ctia dong co diesel bang thiét bj xt
ly tinh dién)cé hiéu qua cao. Két qué dat dwogc khi thwe nghiém co cau x ly mudi bang lyc dién
manh c6 thé loai bé dwoc cac hat mubi céd kich thwéc nhd hon 1 um véi hiéu suat Ién hon 90%.
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XAC BINH HAM LUQ'NG NOx TRONG KHIi XA
DONG CO DIESEL HANSHIN 6LU32
DETERMINATION OF NOx IN EXHAUST GAS OF

DIESEL ENGINE OF HANSHIN 6LU32
TS. NGUYEN TRI MINH
Khoa May tau bién, Truong PHHH Viét Nam
Tom tat
Véi méi quan tdm ngay cang tdng vé sw phéat thdi NOXx tir céc déng co diesel, cac quy
dinh chat ché vé kiém soat NOx dang duoc thuc hién. Bé kiém soat duoc NOx phét thai
tir déng co diesel, NOx hinh thanh trong déng co diesel phai dwoc xac dinh. Bai bao gioi
thiéu phwong phap xac dinh ham lwong NOXx trong khi xa cua déng co diesel Hanshin
6LU32.
Abstract
With growing concerns about NOx emissions from diesel engines, stricter regulations to
control NOx are being implemented. To control NOx emissions from diesel engine, NOx
formation in exhaust gas of diesel engine must be determined. This paper gives a method
to determine NOXx in exhaust gas of Hanshin 6LU32 diesel engine.
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1. Pat van dé

Cac hop chét nguy hai cta nito dwoc hinh thanh trong qua trinh chay nhién liéu cta dong
co diesel chi yéu la oxit nitric (NO) va nito’ dioxit (NO2), chiing dwoc goi tat Ia NOx. Nhirng khi thai
nay di vao trong khi quyén thi phan Ién NO bj oxi héa thanh NO2 gay &nh huéng dén méi trwdng
nhw mwa axit, hinh thanh khéi quang héa va anh hwéng téi tang ozon. Thuc chéat sw hinh thanh
NOXx la sw két hop gitra N2 va O2 c6 mat trong hdn hop & nhiét dd cao (trén 1200°C). Trong qué
trinh chay cutia dong co diesel, ngudn chinh tao NOx |a nito phan tt c6 trong khéng khi nap. Nhién
liéu diesel néi chung chira rét it nito, anh hwéng clta thanh phan nhién liéu dén ham lwong NOx
trong khi xa 1a khéng dang ké&. Hau hét cac tac gia nghién ctu vé sw hinh thanh NOx trong khi xa
clia dong co diesel déu cho réng trong khoang thdi gian chay ctia dong co diesel thi thong thuwdng
chi xét ddng hoc phan (rng tao thanh NO. CAc két qua con lai dwoc tinh toan théng ké theo két qua
kinh nghiém.

Dé tinh toan ham lwong NO trong khi xa cla déng co diesel, trwdc tién ta phai xac dinh
dwoc co ché hinh thanh NOx trong khi x& clGia doéng co diesel. Sau day ta di nghién clru co ché
hinh thanh NOx trong khi x& cta cac dong co diesel.

2. Co ché hinh thanh NOx trong khi xa cta déng co diesel

Qua trinh chay trong déng co diesel thi NOx dwoc hinh thanh twr hai nguén: Nito' phan to
trong khong khi va nito trong nhién liéu, trong d6 ngudn chd yéu hinh thanh NO Ia t&r nito trong
khéng khi.

Co ché hinh thanh oxit nitric NO dwoc thé hién bang cac phwong trinh phan trng sau:

N2+O —-NO + N
N+ Oz —->NO+ 0
N+ OH — NO+H
N2+CH — HCN+N
+H

HCN —2— NCO > NH >N
Hinh thanh theo co ché trung gian N2O:
N2+O + M —N20+M
N20+0 — 2NO
Phan &ng tryc tiép gitra N2 va O2 & nhiét d cao trén 1300°C ciing hinh thanh NO theo phan
trng sau: N2+ O2 —T 52NO
3. Tinh toan ham lwging NO trong khi thai ctia déng co diesel Hanshin 6LU32
T phwong phap dong hoc phan (rng ctia Zeldovich ta cé cac phwong trinh phan ng gém:
37985

N2+O —NO + N véi K, =1.36-10"e '«

+H

1)
3150
N+ 02 -NO + O voi K, =6,4.10°T.e ™ @
N+ OH — NO+ H véi K, =41.10" 3)
202

K, =3.12-10%¢ ™, @)
Trong dé: Ky, Ky 1a cac hé sb phan &ng.
Xét phwong trinh téng quat:
v,A+v,B—>v.C+v,D (5)
Tbc d6 tao ra mot chat & vé phai, vi du chat C dwoc tinh nhu sau:
d[C
9D Aoy -, A B ®
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Vi gia thiét nong d6 cta cac chat O, Oz, H, OH, N2 & trang thai can bang va nong do N, NO
dwoc khong ché béi dong hoc phan rng.

Ta dat:

g INOL . [N]

[NO], [N].

V&i chi sb e biéu dién trang thai can bang, ap dung cho phwong trinh phan (rng sb (1) ta co:
d[NO
AL~ ,INLINOY, + K, N . [O), 4
O trang thai can bang ta co:

Kfl[N]e[NO]e = Kb[NZ]e[O]e = Rl (8)
Suy ra:

d[NO

[NO] =—0R, +R, 9)

dt

Twong tw, &p dung cho phwong trinh (2) va (3) ta co:

d[NO

[dt ] =-R, +R, (10)
d[(’j\ltO] — R, +R, (11)

Tdng hop 3 phwong trinh phan &ng (9), (10) va (11) va xét thém anh hwéng cta sw thay dbi
thé tich s&n pham chay V ta co:

1 d[NO
\7%=_9(ﬂR1+R2+R3)+R1+;B(R2+R3) (12)
Twong tw véi N trong céac phan tng (1), (2), (3) ta c6 biéu thirc xac dinh téc d6 phan tng tao
N:
\%% =—fB(R,+R,+R))+R +0(R, + R;) (13)

Céac phuwong trinh (12) va (13) tdn tai trong mot khoang thoi gian hiru han ma ¢ do tbc do
phan (¢ng dat trang thai can bang nhiét dong. Khoang thoi gian nay doi vai phuwong trinh (13 ) nho
hon rat nhiéu so véi phwong trinh (12). Do vay, ndng d N cé thé xem la 6n dinh so v&i NO nén ta
co:

-BER +R, +R)+R +60(R,+R;) =0 (14)

Suy ra:

B= O(R, +R;)+R, (15)
R, +R, +R,

Thé (15) vao phwong trinh (12) ta cé phwong trinh tinh toan téc do tao NO:
iM:Z(l_ez)RR—l (16)
Voodt f—o=>1—+1

R, + R,

Khi tinh toan téc dd hinh thanh NO theo géc quay truc khuyu, phwong trinh (16) cé thé viét
dwédi dang sau:
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Py

d[NO]

\%
——— = (-0 ——=— a7)
ng 30.n 0 R]_ +1
R, + R,
Hoac
M:E.i_(l_gz)L (18)
do p 30.n 0 R4
R, +R,
Trong 4§o:

V- thé tich ctia s&n pham chay, [cm3];

n- tdc d6 quay truc khuyu, [vg/ph;

@- goc quay truc khuyu, [d0].
5. Két qua tinh toan va thao luan

Xét cu thé cho dong co Hanshin 6LU32 c6 ap suét chay cwc dai pmax=12Mpa, 4p suat nang
kim phun prp= 28Mpa, vong quay truc khuyu dinh mirc nn = 340 vg/ph, géc phun sém GPS =
11,5°GQTK, cdng suat dinh mirc 1000kWh. T cac cong thire (15),(16),(17),(18), st dung phan
mém Matlab dé }l’nh toan, xac dinh ham lwong NOx trong khi xa cla dong co diesel Hanshin
6LU32 khi thay doi cac bién s6 dau vao khac nhau (vong quay clda dong co khac nhau).

Dién bién sy thay d6i ap suét, nhiét do khi chay va ham lwong NOX trong khi xa clia dong
co diesel Hanshin 6LU32 duoc thé hién trén hinh 1. Dién bién sw hinh thanh NOx trong khi xa
dong co 6LU32 khi thay ddi vong quay truc khuyu dwoc thé hién trén hinh 2.

2500 10 2000

P [Mpa]

250 vg/ph

2000 [\’\ 8
1000
T / \[
1000 Y 280vg/ph
NOX 300 vg/ph
\ 500
500 / 2

0 0 o
S o

Nox [ppm]

(K), Nox [ppmx2]

T
.
@
=]
]

320vg/ph

140
-105
7

Goc quay truc khuyu [d0] Goc quay truc khuyu [d0]
Hinh 1. Dién bién p, T va ham lvong NOx trong xilanh Hinh 2. Dién bién ham lwgng NOXx theo goc quay truc
dong co diesel Hanshin 6LU32 & ché d6 pn,=28Mpa, khuyu déng co diesel Hanshin 6LU32 & ché do
GPS=11,5°GQTK, n=320vg/phut Prkp=28Mpa, GPS=11,5°GQTK

Dién bién ham lwgng NOX trong khi xa ctia dong co diesel Hanshin 6LU32 khi thay dbi sé
vong quay déng co lan lwot 1a 250vg/ph, 280vg/ph, 300vg/ph va 320vg/ph (ng Vvoi
GPS=11,5°GQTK, ap suéat nang kim phun pnp=28Mpa. Theo két qua tinh toan cho thay, sau diém
chét trén khoang tlr 25 +30°GQTK ham lwgng NOx dat gia tri cwe dai va sau d6 gitv khong ddi, d6
chinh la ham Iwgng NOX trong khi xa ctia dong co diesel.

Khi tdng s6 vong quay cla dong co diesel, ham lwong NOx c6 xu hwéng gidm di rd rét.
Nguyén nhan dwoc gidi thich la do thdi gian phan (rng tao NOx gidm ( theo phwong trinh 16).
Trong toan bd dai vong quay truc khuyu khao sat thi tbc d6 tao thanh NOXx I&n nhét tai vong quay
truc khuyu la 250 vg/ph.

6. Két luan

Nhw vay, viéc khai thac dong co & cac ché do tai (vong quay) khac nhau sé tao ra cac ham
lwvgng NOX trong khi xa ctia dong co khac nhau. Khi vong quay truc khuyu déng co cang giam thi
toc d6 hinh thanh NOx cang tang Ién va do d6 ham Iwgng NOx trong khi xa cang tang Ién.

Déi v&i cac dong co diesel ¢ trang thai k§ thuat khong tét, trong qué trinh khai thac phai
gidm vong quay thi ham lwgng NOXx trong khi xa clia cac dong co nay sé tang Ién. Bé dam bao
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trong qua trinh khai thac ham lwgng NOXx trong khi xa cua cac dong co nay khéng tang thi cac
doéng co nay can thiét phai bao dwéng dé nang cao chét lwong lam viéc.

TAI LIEU THAM KHAO

[1] GS, TS. Lé Viét Lwong, Ly thuyét déng co diézen, Nha xuét ban Giao duc, 2001.

[2] Nguy&n Van Binh, Nguyén Tat Tién, Nguyén ly dong co dét trong, NXB giao théng van tai,
1996

[3] Bui Van Ga, Pham Xuan Mai, Tran V&n Nam, Tran Thanh Hai Tung, Mé hinh héa qua trinh
chéy trong déng co dét trong, NXB gido duc, Ha Noi, 1997.

[4] R. Egnell. On Zero—dimensional Modelling of Combustion and NOx formation in Diesel
Engines. ISSN: 0282-1990, 2001.

[5] Heywood, J. B. Internal Combustion Fundamentals. McGraw-Hill series in mechanical
engineering. 1988.

[7] Benson, R.S. and Whitehouse, N.D. Internal Combustion Engines. Volumes 1 and 2.
Pergamon Press. 1979.

Nguwdi phan bién: TS. Nguyén Huy Hao

TY DONG HOA TiNH TOAN LIPC CANG TRONG BANG DA
BANG PHUONG PHAP VONG THEO CHU Vi
THE AUTOMATION OF CALCULATION BELT TENSION
BY ROUND PERIMETER METHOD

PGS. TS. PAO NGOC BIEN
Vién KHCS, Trirong DHHH Viét Nam

Tom tat
Trong bai b&o nay trinh bay viéc tw dong héa tinh toan luc cdng trong bdng dai bang
phuong phép vong theo chu vi, déng thoi xay dung chuwong trinh tinh toan tw déng dua
trén ngdn ngdr 1ap trinh Delphi.

Abstract
In this article, the automation of calculation belt tension by round perimeter method and
the establishment of the program serving it by programming language Delphi are
presented.

1. Dat van de

Tinh toan bang dai la cong viéc thuwong gap trong ky thuat co khi, trong do tinh toan lwc
cang tai cac diém dac trung cta né la mot phan quan trong. Tinh toan Iwc cang trong bang dai
nhdm kiém tra dd bén cla bang va tinh toan lwc kéo can thiét, tir d6 xac dinh cong suat can thiét
cla doéng co va chon déng co.

Khi tinh toan lyc cang cda bang dai, can thc hién mot Ighéi lwong tinh toan kha lon, déng
thoi phai nhiéu lan tra so liu twv cac bang tiéu chuan va vé biéu doé lc cang. Viéec tinh toan tha
cbng khéng nhirng mat thoi gian, cong strc, ma doéi khi con bj sai sét, nham lan. Trong bai bao nay
trinh bay viéc tw dong héa tinh toan lwc cang trong bang dai va xay dwng chuong trinh tinh toan tw
dong, bang ngbn ngir lap trinh Delphi.

2. N@i dung tinh toan lwc cang trong bang dai

DPé xac dinh lwc cang tai cac djém dac trng clua bang dai, ngwoi ta st dung phuong phap
vong theo chu vi. Dya vao so do truyen dong cua bang dai, neu goi Si la lwc cang tai mot diém trén
mot doan clia béng dai, né sé& bang téng lwc cdng tai diém cubi Si-1 va lwc cdn Wi, i cla doan do,
nghia la:

S; =S, +W,,;. (2.1)

Nhuw vay c6 thé xac dinh duoc luc cang tai mot diém dac trung bét ky clia bang dai, néu biét
duoc lyc can & tirng phan clda né. V&i phwong phap nay, lwc can chuyén dong sé dwoc chia nhd
cho tirng doan cu thé véi nhirng d&c trung ctia doan dé vé két cau, vé hinh dang, bé tri... Trén méi
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doan lyc can chuyén déng la khoéng dbi. Luc can clia bang dai dwoc tinh toan theo cac trworng hop
sau:

1) Poan thang ngang c6 tai va khong tai (duang con Idn do)
W, =(a, +a, +a% Lo, @2)
gv - trong lwgng don vi via hang, kG/m; gb - trong lwong don vi cha bang kG/m; qE} - trong

lwong don vi cla kh0| Iu’omg phan quay cac con lan nhanh cé tai, kG/m; Li - chiéu dai doan bang
dai dang xét; w - hé sé can chuyén dong cla day bang trén cac con lan dé.

W, = (% +0g ) Lo, (2.3)
q'c‘lt - trong lweng don vi cta khdi lwong phan quay cac con 1&n nhanh khong tai, kG/m.
2) Poan thang nghiéng c6 tai va khong tai (ding con ldn d&)

W, =(q, +9, +0% L0+ (g, +d, H, (2.4)

Ln - hinh chiéu cta doan bang lén phuo’ng ngang; H - chiéu cao nang hang; Dau (+) lay khi
ba&ng chuyén dong lén, d4u (-), khi bang chuyén déng xuéng.

W, = (g, + 08 L o= q,H. 25)
3) Boan cong qua nhém con lan
W, =S, (L-1), (2.6)

Sv - lwc céng cla day bang trwdc doan cong; A - hé sé ting lwc cang cla day bang do lwc
can cac con 1&n d&, A =% w - hé sb can chuyén dong cta day bang trén cac con lan d&; o -
goc & tdm doan cong (radian), o =1,06...1,08rad.

4) Poan cong quatang tréng

W, =S, (k-1), 2.7)

k - hé sb tang lwc cang clta bd phan kéo do lwc can tai tang quay, phu thudc vao géc ém clia
bang trén tang: o = 90°; k =1,03...1,05: 0. =180°; k =1,05...1,07.

5) Luc cdn cda thiét bj vao tai

Wyt = Wt + W, (2.8)

Wi - Ic can @é truyén cho hang c6 tbc do cia bd phan kéo, W, = %, kG, (2.9)
Q - nang suét cla bang, T/h; v - tbc dd cha bang, m/s.
W = lyc can do thanh déan hwéng clia mang vao tai, W, =5l, (2.10)
| - chiéu dai thanh d&n hwéng clia méang, m

6) Luc cén cda thiét bj détai
- Khi d& téi qua tang & cudi bdng:

Wt = 0; (2.11)
- Khi dé& téi kiéu gat cé dinh (Dung cho vt liéu roi):
W, :(2,7...3,6)qVB, B - chiéu réng bang, m; (2.12)

- Khi d& téi kiéu gat di déng (Dung cho vét liéu don chiéc):
Wy = 0,6Gnh, Gh - Trong lwgng kién hang, kG; (2.13)
- Khi d& tdi bang xe con, qua hai tang tréng:
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ch = (Svt + qvh)(ks _1) + qvh’ (2.14)

Sw - lwc céng day bang tai diém vao thiét bi d& tai; h - chiéu cao dé& tai, m.
7) Luc cén cda thiét bjlam sach:
W, = o,B, (2.15)
- hé sb can cha thiét bj lam sach bang, d6i v&i nao va gat ws = 30...50 kG/m; dbi v&i
ban chai quay ws = 15...25 kG/m.
Sau khi 1an lvot xac dinh lwc céng tai cac diém déc trwng cla bang, cudi cing ta tim dwoc
quan hé gitra lyc cang & diém vao tang dan Sy va diém ratang dan S:: S, =S, +W,,,, (2.16)

Wiong - t6ng lwc can trén subt chiéu dai day bang.
Mat khac, theo Olle, gitra Svva Sr c6 quan hé: S, =S e"*, (2.17)
W - hé sb bam gitra day bang va tang dan; a - goc 6m gitra day bang va tang, rad.

Giai hé phuong trinh (2.16) va (2.17), ta xac dinh duoc Srva Sy, tir d6 xac dinh duoc luc
céng & cac diém déc trwng va vé biéu dd lwc cang.
3. Xay dwng chworng trinh tinh toan tw déng lwc cang
3.1 Xay dwng chwong trinh

Viéc tinh toan lyc cdng trong bang dai c6 thé dwoc tw dong hoa bang cac chwong trinh, xay
dung dwa trén cac ngon ngt lap trinh hién dai. Trong s6 do, Delphi 1a ngdn ngl 1ap trinh hwéng
doi twong, ma nén tang la ngoén nglr Pascal, c6 cau trlc chat ché, logic, rat phu hop voi viéc giai
cac bai toan ky thuat. Dung ngén ngtr lap trinh Delphi c6 thé xay dwng duwgc chwong trinh, cho
phép khong nhirng thwe hién viéc tinh toan tw dong, ma con cho phép tra bang tw dong cac so liéu
tiéu chuan va vé cac biéu dé tw dong.

N6i dung tinh toan Iwc cang bang dai gom: Tinh toan céc théng s6 ban dau (So' do tuyén
dwdng, vat ‘Iiéu van chuyén, dang b,éng,, loai bang, dieu kién lam viéc...); Tinh toan so bc}’( Chiéu
rong va chiéu day day bang, cac két cau cla day bang, hanh trinh cang bang va cac khoi lvong
don vi); Tinh lwc cang (Tinh lwc can tai cac doan cla b;émg va lyc cang tai cac diém dac tru’ngl.
Cac ndi dung nay c6 thé dwoc tw dong hda nh& cac doi twong cua Delphi nhw Nhén (Label), O
van ban (Editbox), Danh sach xd (ComboBox), O chon (RadioButton), Ving vén ban (Memo)... pé
tra cac bang sb liéu tieu chuan, dung céc tha tuc ghi va doc bang cta Delphi. Dé vé biéu dd lwc
cang, dung phwong thirc vé Canvas cua Delphi.

Giao dién clia chuwong trinh tinh toan tw déng lwc cang trong bang dai dwoc trinh bay trén
cac hinh 3.1,ava 3.1,b.

A Tinh toan luc cang trong bang dai 5:47:47.CH [3]=9]3) A Tinh toan luc cang trong bang dai 7:05:18 CH

Tinh toén céc thang s6 ban dau

plofns Chon logi héng vén chuyén K&t qud tin togn bang dai
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a) b)

Hinh 3.1. Giao dién chwonng trinh tinh todn tw déng lwc cang trong bang dai
a-Forml; b - Form2
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3.2. Vi du str dung chwong trinh

Tinh toan bang dai dat nghiéng - ngang (hinh 3.2), nang suét Q = 400 T/h dé van chuyén da
ram chwa phan loai c06 khdi lvgng riéng p = 1,6 T/m3, kich thwédc cuc I&n nhat amax = 70 mm, trong
khoi lwgng toan b hang chtra 10% loai cuc do.
Chiéu dai doan bang nghiéng L1 = 24 m, doan

L2=26m

béng ngang L2 = 26 m, chiéu cao nang hang H

= 4 m. Bang dat trong phong kin, khong gia
nhiét. H& truyén dong d&t & cudi doan bang

ngang. D& tai thwc tnen bang thiét bi gat dat
tryee tiep trwde tang dan déng

S& dung chwong trinh da xay dwng dwoc

dé tinh toan, két qua nhw sau (Két qua duoc lay
ttr File két qua do chwong trinh ghi lai):
KET QUA TiNH TOAN BANG DAl
1. Tinh toan céc théng sé ban dau

Khéi lwgng riéng clia hang: Gama = 1,6,
T/m*3; Kich thwéc cuc Ién nhat: a_max = 70, mm,;

Goc déc dong tw nhién: Phi_d = 35, d6; Phwong phap d& tai: D& tai bang thanh gat c6 dinh;
Phwong phap lam sach: Khong lam sach; Nang suat cda bang: Q = 400,T/h; Véan toc cua bang:
v = 1,25,m/s; Chieu dai tuyeén dwongl: L1 = 24, m; Chiéu cao bang: H = 4, m; Goc nghiéng cho
phép cua bang: BetaChoPhep = 18, dg; Chieu dai tuyén dudng 2: L2 = 26, m; Goc nghién cla
bang: Beta= 9,599, d6; Thoa man dieu kién vé goc nghiéng bang; Dang bang: Long mang 3 con
lan, con lan canh nghiéng 30°; Bé mat tang: Gang hoac thép; Piéu kién lam viéc: Khéng khi am;
Loai bang: B-820 (loai 2);
2. Tinh toan so’ b6
2.1Tinh chiéu réng va chiéu day day bang

Chiéu rong tinh toan cua day bang: B = 0,71832, m; Chiéu rong bang dai tiéu chuan tra
bang duwoc la: B = 800mm; SO I6p mang cot cua bang: i = 4; Chieu day mot I6p mang cot: Delta_m
= 1,5, mm; Chieu day I&p cao su mat lam viéc: Delta_| = 3, mm; Chieu day I6p cao su mat khong
lam viéc: Delta_k = 1, mm; Giéi han bén cla I&ép mang cot: XikmaBen_m = 55,kG/cm; Chiéu day
day bang: Delta = 10, mm;
2.2 Tinh céc két cdu cda ddy bang

Hé sé xac dinh dwong kinh tang: a = 125; Bwong kinh tang truyén dong tinh dwoc: D_tt =
500, mm; Puwong kinh tiéu chuan tang truyén déng tra bang duwgc: D_tc = 500, mm; Pwong kinh
tang bi dong tinh dwoc: D_bdtt = 400, mm; Buong kinh tiéu chuan cla tang bi dong tra dwoc:
D_bd = 400, mm; Budng kinh tinh toan cda tang léch: D_lechtt = 325, mm; Chiéu dai tang truyén
dong va tang Iech L = 950, mm; Bwdng kinh con lan: d_cI =127, mm; Khoang cach gitra cac con
lan nhanh tai: |_clt = 1,3, mm; Khoang cach gitra cac con lan nhanh khong tai: I_clk = 2,5, mm;
Khéi lwgng phan quay clia cac con lan nhanh tai la 22, kG; Khai lwgng phan quay cla cac con lan
nhanh khong tai la 22, kG.
2.3 Tinh hanh trinh cang bang

. Hé s6 dan dai cia day bang doan nghiéng : k1 = 0,015; Hé sb dan dai cia day bang doan

thang: k2 = 0,01; Hanh trinh cang bang : X = 0,61496, m.
2.4 Tinh céc khéi lwong don vi

Tai trong riéng cua bang : q0 = 8,8, kG/m; Tai trong riéng cta hang : q = 88,889, kG/m; Tai
trong riéng ctia phan quay cac con I&n nhanh tai : q_clt = 16,923, kG/m; Tai trong riéng cta phan
quay cac con lan nhanh khong tai : g_clkt = 8,8, kG/m.

3. Tinh lwec cang trong bang dai

Hé s6 can quay cua tang léch: k_gl = 1,03; H& sb can chuyén dong clia day bang trén cac
con lan: Omega = 0,04; Géc & tam doan cong: Alpha = 1,06rad; Hé so luc can day bang do Iyc
can cac con lan d&: k = 1,0433rad; Chiéu dai doan 45: L45 = 23,5m; Hé so can tang cang: k_qc =
1,05; Chieu dai thanh mang vao tai: | = 2m; Lwc can thiét bj lam sach: Ws = 0, kG; Hé s6 bam cla
day bang véi tang dan: Muy = 0,25; Géc 6m cla day bang v&i tang dan: Alpha = 3,5rad; Lwc cang

Hinh 3.2. So’ d6 bang dai
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tai diém 1, diém ra khéi tang dan: S1 = 762, kG; Luc can trén doan 1_2: W12 = 22,86, kG; Lyc
cang tai diém 2, diém ra khéi tang léch: S2 = 784,86, kG; Lwc céng trén doan 2_3: W23 = 18,304,
kG; Lwc cang tai diém 3, diém ra khéi tang léch: S3 = 803,16, kG; Lwc can trén doan 3_4: W34 =
34,786, kG; Luc cang tai diém 4, diém ra khoi tang léch: S4 = 837,95, kG; Lyc can trén doan 4_5:
W45 = -52,621, kG; Lwc cang tai diém 5, diém két thic doan thang nghiéng khong tai; Sb =
785,33, kG; Lwc can trén doan 5_6: W56 = 23,56, kG; Lwc cang tai diém 6, diém ra khdi tang l&ch:
S6 = 808,89, kG: Lwc can trén doan 6_7: W67 = 40,444, kG:; Luc cang tai diém 7, diém ra khdi
tang cang: S7 = 849,33, kG; Lwc can trén doan 7_8: W78 = 23,889, kG; Lwc cing tai diém 8, diém
vao tai: S8 = 873,22, kG; Lwc can trén doan 8_9: W89 = 555,13, kG; Lwc cang tai diém 9, diém két
thic doan nghiéng, nhanh co tai: S9 = 1428,4, kG; Lwc can trén doan 9_10: W910 = 61,864, kG;
Lwc cang tai diém 10, diém két thac doan cong, nhanh c6 tai: S10 = 1490,2, kG; Lwc can trén doan
10_11: W1011 = 110,03, kG; Lwc cang tai diém 11, diém két thic doan ngang, nhanh c6 tai: S11
= 1600,2, kG; Lwc can trén doan d& tai 11 _12: W1112 = 227,56, kG; Lwc cang tai diém 12, diém
vao tang dan: S12 = 1827,8, kG.

Két qua trén hoan toan tring l&p véi két qua tinh toan theo phwong phap tha cong, trinh bay
trong [1], diéu nay minh chirng cho tinh chinh xac ca chwong trinh.

4. Két luan

1. Bai bdo d3 trinh bay tdng quan noi dung tinh toan lwc cang trong bang dai va viéc tw dong
héa tinh toan bang cac ngén ngi lap trinh hién dai.

2. Xay dl_yng dwgc chuong trinh, cho phép thuc hién tinh toan, tra bang cac sb liéu tiéu
chuén va vé biéu dd lwc cang mot cach tw dong. Chuo’ng trinh c6 giao dién than thién, dé s dung,
thwe hién tinh toan nhanh chéng, chinh xac, gidam dang ké thoi gian, cong stc tinh toan va tao
diéu kién lwa chon két qua tinh toan téi wu.

3. Chwong trinh trén c6 thé dwoc st dung trong thwc té tinh toan bang dai van chuyén lién
tuc va trong céng tac giang day, hoc tap, nhw maot gido cu dién tir.
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THIET KE BQ BIEU KHIEN THICH NGHI BEN VO'NG
CHO CHUYEN PONG HAI CHIEU CUA CAU TRUC
DESIGN OF AN ADAPTIVE ROBUST CONTROLLER FOR 2D MOTION OF

AN OVERHEAD CRANE
TS. LE ANH TUAN
Khoa Co khi, Trirdng DHHH Viét Nam
Tom tat
Nghién ctru nay phat trién mét bé diéu khién thich nghi trirot cho céu truc trong truong
hop khong biét khéi lurong hang va cac yéu té can. St dung hai tin hiéu vao gém luc kéo
xe con va lyc nang hang, bo diéu khién cung ltc thuc hién bén nhiém vu: ddn déng xe
con, nang hang, gi nhé géc l4c trong qué trinh van chuyén, va triét tiéu hoan toan goéc
l&c hang & dich dén. Chét luong cda bd diéu khién duwoc kiém ching bang mé phéng va
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thuc nghiém. Két qua cho thdy bé diéu khién lam viéc tét va tét ca cac dap tng déu én
dinh tiém céan.
Abstract

This study develops an adaptive sliding mode controller of an overhead crane in the case
of no priori knowledge of the payload mass and damped elements. Using two inputs
composed of trolley-driving force and cargo-lifting force, the controller simultaneously
executes four duties, including tracking the trolley, hoisting the cargo, keeping the cargo
swing small during transient state, and completely eliminating the payload angle at
destination. Numerical simulations and experiments are conducted to investigate the
quality of the controller. The results show that the controller works well and all system
responses are asymptotically stabilized.

Key words: Adaptation mechanism, Lyapunov analysis, sliding mode control, overhead cranes
1. Gi&i thiéu chung

CAu truc | thiét bi nang ha st dung phd bién trong cac nha xwéng cong nghiép. Cac cau
truc ngay nay co tbc d6 khai thac cao do
yéu cau tang nang suéat van chuyén. biéu ¥ x(7) ui
nay co thé dan dén s lac hang I&n va sw
chuyén doéng khéng chinh xac cla cac co
cdu néu khong co6 chién lwgc diéu khién 9) b
tot. 7

Cho dén nay, da co nhiéu cong trinh ) /
dé xuét cac bo didu khién cho chuyén déng o b j/

mi m X

Ut

cla cau truc dua trén cac ky thuat diéu
khién khac nhau tlr ¢ dién dén hién dai.
Cé4c giai phap kinh dién dé didu khién cau
truc c6 thé k& dén nhw diéu khién phi tuyén xe(1)
[1], t6i wu [2], diéu khién thich nghi [3] v
diéu khién bén virng [4]. Gan day, céac
phuwong phap diéu khién hién dai da dwoc
ap dung vao cau truc nhw logic mé [5], mang no-ron [6].

Cong trinh nay xay dwng mét bd diéu khién cho cau truc bang cach két hop hai ky thuat diéu
khién gbém diéu khién bén vitng SMC (sliding mode control) va diéu khién thich nghi dwa trén mé
hinh tham chiéu MRAC (model-reference adaptive control). CAu tric diéu khién gdbm moét luat diéu
khién trwot va mot co cau thich nghi dé cap nhat théng tin cda cac tham sé chwa biét hodc tham
sb thay ddi nhw khéi lwgng ma hang, cac yéu té can trong qua trinh chuyén dong cla can truc. Vi
hai tin hiéu diéu khién 1a lwc kéo xe con u: va lwc nang hang ui bd diéu khién sé dan doéng chinh
X&c Vi tri xe con x, vi tri hang trén cap |, gitr nhé va triét tiéu hoan toan sw lac hang 0 & dich dén
cla tai.

Céu trac bai bao gébm: Muc 1 giéi thiéu chung. Muc 2 md ta so lwgec md hinh toan cau truc.
Muc 3 thiét k& bd diéu khién gébm luat diéu khién trwot va co cau thich nghi. Muc 4 tién hanh md
phéng s6 va nghién ctru thwe nghiém. Cac két luan dwoc néu trong muc 5.

2. M6 hinh toan

M hinh vat ly (hinh 1) va md6 hinh toan trong treong hop cau truc chuyen dong hai chiéu
dwoc néu rd trong cong trinh [7]. Chuyén déng clia cau truc dwgc mo ta bang ba phwong trinh vi
phan thwéng, dwoc viét gon dwéi dang phwong trinh ma tran:

1)

me (Khéi hrgng hang chira bidt)

Hinh 1. M6 hinh vt Iy cdu truc

M(a)G+C(a.9)q+G(a)=F &)
VoI
m+m, -msin@ -mlcosd b, —-m,cosdd m|sind6—m_ cosél
M(q)=| -msin@ m +m, 0 ,C(a,9)=|0 b, -m.10
—m_| cos@ 0 m, |2 0 mlo m, Il
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lan lwot 1a ma tran khéi lwong, ma tran can. G(q) :[O —m,gcos® mlgsin 49]T la véc to
trong lvc, F=[u, u, 0]T la véc to tin hiéu diéu khién gdm hai lyc tir déng co din dong, va
q= [X I H]T la véc to toa do suy rong gébm ba bién can diéu khién.
3. Thiét ké bé diéu khién

Tin hiéu didu khién g duoc chia thanh tin higu didu khién truc tiép q, =[x 1] va tin hieu

diéu khién gian tiép g, = H(t). Trong thuc té, kich thwéc va khéi lwong hang nang mc thay déi theo

chu ky lam viéc, phu thudc vao loai hang nang. Cac yéu tb can b va br phu thudc vao diéu kién
thoi tiet va moi treong khai thac cén’truc. BO diéu khién duoc thiét kg‘a gom mét luat dieu khién
SMC va mét co cau thich nghi dung dé wéc lwgng cac tham so chwa biét néu trén.
3.1 Luéat diéu khién

Hang tht ba clia phwong trinh ma tran (1) mé ta déong lwc hoc sw I&c hang, dwoc viét lai:

6 =(1/1)(cos 6% —2I6 - gsin o) @)

. Thay phwong trinh (2) vao hang thw nhét cta (1) va két hop véi hang the hai, ta dwoc hé
gom hai phwong trinh vi phan thwong, dwoc viét gon lai thanh mét phwong trinh ma tran:

M(a)d, +Bd, +C(a.4)g, +G(q)=U .
VoI

_ m +m.sin®@) -m_sind b 0] - in0d] ingcosd
M(q)= ( | +m,si ) Sl B{OI b]’c( ’,){mclsm@]’G( ):[mcgsm cos ]
. -m.16 -m.gcosd

-msind  (m +m)
Xét mat truot
S= [51 Sz]T =€, +Ae, +ag, :(Qa —0q )+}\’(qa —0yq )—I—OLqu 4)
voi e, =[x—x, 1-1,]' va e =6 la cac sai s6 tin hieu, A=diag(4,4,) va
a=[q O]T la cac tham sb thiét ké.
Luat diéu khién U vira duoc thiét ké cé dang

_ . AT 3
Ueq = I\_/I (q){qad . > (qa Gas ) A }\I(qa O )
—auf, —Aad,

}+Bqa+5(q,q)qu+6(q) ()

dung dé 6n dinh phwong trinh vi phan

§+As=0 (6)

R® rang, mat trwot mo ta trong (6) dn dinh sé mi véi moi A xac dinh dwong.
3.2 Co’cdu thich nghi

CAu trlc thich nghi dung dé wéc lvong cac tham sb chwa biét me, by va br. Cac tham sb nay
dwoc biéu dién bang tham sé wdc lwong mc’Bt va Br. Khi do, luat diéu khién thich nghi twong
ng voi (5) sé 1a

0=M(q>{

A

5 o (d. -6 AT _ R A
Gag =20 (0 =g )~ A 2 (a, qad)}+sqa+6(q,q)qu+6(q) ™

—ad, —Aad,
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Trong d6, cac ma tran wéc lwong M, B,é,é dwoc xac dinh bang cach thaym,,b,va b, béi
mC,Bt va 6r trong cac phan tlr clia cac ma trénl\_/l(q),B,(_Z(q,Q),é(q). Bang ky thuat MRAC, mét
co c4u thich nghi dwoc dé xuét nhw sau:

M, =7, (sinds, —sz){(sin 0%, —I, +10° + g cos0) +m,_ cos 06 (1/ (rh, —mc))sl} ®)

b;t =—7,XS, (9)
Br =—y,ls, (10)
VGi 71, 72, 13 1 cac hang dwong. X, va |r duwoc mo ta boi

K. =KXy =24 (X=%y )= A (X=X, )~y - 4,0 (11)
=0 —24,(I1-1,) -2 (1-1,) (12)

3.3 Luét diéu khién thich nghi bén ving
Bang cach thém thanh phan ham diu cda mat truot vao luat diéu khién thich nghi (7), ta
duoc luat diéu khién thich nghi bén virng

U=U0-Ksgn(s) (13)

4. M6 phéng va nghién cu thwe nghiém

M hinh toan cau truc (1) dan dong b&i luat diéu khién (13) két hop véi céu tric thich nghi
(8)-(12) dwoc mé phdng sbé trén méi trwrng MATLAB. Thuat toan diéu khién nay ciing dwoc thuc
nghiém tién hanh trén cau truc 3D crane cla hang InTeCo [7]. Cac tham sb sir dung cho mé phéng
gdm: m¢ =5 kg, mi = 2 kg, va g = 9.81 m/s2. Khbi lwong thuwc cha hang va cac yéu td can dwoc gia
thiét bang: mc = 0.85kg, bt = 20 N.s/m, va br = 50 N.s/m. Gia tri du cla cac tham sé wdc

lwong i, (0) =0, b, (0) = b, (0) = 0 ddng nghta vei khong biét thong tin ban dAu cda cac tham s6
nady. Cac tham sbé clha bod diéu khién gébm: A1 = 1.4, A2 = 09, a1 = 4, ¢ = 0.05,
K =diag(2,0.1) =4, 7, =y, =0.1. Két qua md phdng va thwc nghiém dwgc thé hién trén

hinh 2 va 3. Xe con chuyé&n déng chinh xac dén dich 0.3 m. Hang dwoc ha tr 0.2 m dén 0.5 m
chiéu dai cap. Goc lac hang duoc gitr nhd (<3°) trong subt qué trinh van chuyén va triét tiéu hoan
toan & dich dén. Cac tham sb wéc lwong tién dén cac gia tri cb dinh khac véi gia tri thuc. Didu nay
dwoc ly gidi rang cé nhiéu gia tri cta tham sé wéc lwong dam bdo hé 6n dinh tiém can. Co cau
thich nghi khéng nhéat thiét phai chi ra gia tri thwe cia né, chi cn dap tng 6n dinh tiém can la da.
5. Két luan

Cong trinh vira xay dwng dwoc mot bd diéu khién thich nghi trwot giap cau truc chdng lac
hang va hoat ddng chinh xac. Bo diéu khién lam viéc hiéu qua ngay ca khi khéng c6 théng tin cta
mot vai tham sé nhw khéi lwong ma hang, cac yéu td can. Két qua mé phdng va thyc nghiém cho
thay bo diéu khién 6n dinh hoa tit ca cac dap ng clia hé. M& rong bai toan diéu khién thich nghi
trwot cho chuyén dong ba chiéu ctia cau truc sé dwoc nghién cliru trong cac cdng trinh tiép theo.

Chuyen dong xe con Uoc luong khoi luong hang
__ 04 2
E
s 7 | .
§07 . Mho ph"';g < — Mo phong
é } Tl uc}ng iem Thug nghienI
) | | | |
% 2 4 6 8 10 1 2 4 6 8 10
Thoi gian (s) Thoi gian (s)

(@) (a)
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Chieu dai cap 3 X 10 Uoc luong tham so can br
E =2
'z 0.4 o £ T
-‘-; // —Mo phOI’lg ; 1 // —— Mo phong
@ 0 N B Rt Thuc nghlem Do | A S N P Thuc nghiem
G 02 1 T

b b 1 £ b
0 2 4 6 8 10 0 2 4 6 8 10
Thoi gian (s) Thoi gian (s)
(b) (b)
Goc lac hang x10™ Uoc luong tham so can bt
4 2 13 F
= ) A —Mo phong_] —— Mo phong
= \ """ Thuc nghiem| = obd\ |- Thuc nghiem
‘—U O ‘\\kﬂfv-“"' S < = = = == == ?’ \‘\\\
é ) vy £-2 \i_-
-4 -4
0 2 4 6 8 10 0 2 4 6 8 10
Thoi gian (s) Thoi gian (s)
(©) (©) ,
Hinh 2. Bap img cda hé Hinh 3. U'éc Iwong céc tham so
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Nguwéi phan bién: TS. Nguyén Manh Thwéng

XAY DUNG PHUONG PHAP TINH TOAN DUNG TICH CHO CONTAINER
TRONG THIET KE TAU CONTAINER
CREATE A METHOD TO DEFINE THE CAPACITY OF CONTAINERS IN
DESIGNING CONTAINERSHIPS
TS. TRAN NGOC TU
Khoa Déng tau, Trwong DHHH Viét Nam
Tom tat
Bai bao trinh bay phwong phap xac dinh dung tich ché container cho tau container trong
giai doan thiét ké ban dAu, trén co s gidi quyét cac bai toan lién quan dén: xay dung cac
nguyén tdc xép container trong khoang hang va trén boong, gidi phuong trinh khéi luong
va 6n dinh cho tau thiét ké.
Abstract
This paper presents the method which is used for defining the capacity of containers for
containerships, this is created base on solving the relative problems: Create the principle
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of container arrangement in cargoholds and on deck; mass equation and stability
problems.

1. Gi¢ithiéu

Pac trwng cla tau container la van chuyénlcéc container ¢ kich thwéc tiéu chuan nén kich
thude khoang hang cua tau container sé 1a bdi so cua kich thwdc cac container va hinh dang cua
khoang hang sé& c6 dang hop (hinh 1). Do vay, trong qua trinh thiét ké tau container, dé cd thé xac
dinh dwoc chinh xac dung tich ché container clia tau ta can phai thém vao bai toan xép container
cho tau.

Niier, SO 10p container

trén boong
9
8 °®
7 - eoo
6 L B PO »
5 1o —®@e -e
4 e® °
3
2
1
0
0 2000 4000 6000 8000

Dung tich chd container cuia tau, ntgy

Hinh 1. Bac trirng hinh dang khoang hang tau Hinh 2. Quan hé gitka s6 |6p container trén
container boong tau véi dung tich ché container cda tau

Trong bai toan xép container, s 1&p container trong khoang hang cé thé dwoc xac dinh mot
cach chinh xac tlr gi¢i han d6 sau khoang hang (la khoang cach tlr san day déi Ién dén mat dwdi
cta ndp ham hang). Tuy nhién, rat khé xac dinh chinh xac sbé 1&p container x&p trén boong b&i
khong c6 gi¢i han cb dinh chiéu cao xép hang trén boong, va theo théng ké thi véi dung tich ché
container nhw nhau nhwng sé 1&p container trén boong & cac tau khac nhau la khac nhau (hinh 2).
Nhw vay, cau héi dwoc dat ra & day la sb 16p container & trén boong tau va dung tich ché
container cla tau sé dwoc xac dinh dwa trén co s& nao.

Xuét phat tr nhitng van dé néu trén, trong bai bao nay tac gid tap trung di vao gidi quyét
cac van dé cé lien quan dén viéc xac dinh dung tich ché container cho tau dwa trén méi quan hé
v&i cac thdng sb dac trwng cua tau. Két qué nghién ciru dwoc trinh bay trong cac phan sau.

2. Xay dwng cac nguyén |y xép container

Trén co s& nghién ctru vé dac diém xép container trong khoang hang va trén boong tau &
cac tau container hién dai, tac gia [4] da khai quat dwoc cac yéu cau vé mat xép container trong
khoang hang va trén boong nhuw sau:

e Canh dai ctia container dugc xép doc theo chiéu dai tau;

* Kich thwdc khe hé gilva I6p container trén cung trong khoang véi 16p container dau tién
trén boong I1a 0,8 m (trén co s& tinh dén chieu cao cta nap ham hang va khe h¢ gitra I&p container
trén cung trong khoang v&i nap ham hang);

» Khe hé& gilra dwong bao cua container véi dudng tuyén hinh khéng dwoc nhd hon 1 m
(gia tri nay c6 thé nhoé hon, phu thuéc vao céng nghé han tau ctia nha may);

« Hiéu sb day container theo chiéu réng tau gitra hai I&p container lién nhau 1a mét sé chén;

e Trong mét block dan hwdng thi hiéu sb day container theo chiéu réng tau gitra hay 6
container 20ft lién ké nhau la mé6t s6 chan;

. E)éi Vi cac tau container c6 dung tich ché dwdi 1000 TEU thi sb day container trén boong
theo chiéu rong tau sé sé Ién hon moét container so véi s6 day container & I&p trén cung trong
khoang hang tai cing mot 6 [3];
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e Di v&i cac tau container cé dung tich ché trén 1000 TEU thi sé day container trén boong
theo chiéu rong tau sé sé Ién hon hai container so v&i sé day container & I&p trén cung trong
khoang hang tai cung mét 6 [3];

« Tai mat boong trén budng may sé bé tri thém cac 6 container 20ft bd sung;

Trong qué trinh xép container trén boong, sé I&p container trén boong sé dwoc xac dinh so
bd dwa trén cac sb liéu thdng ké. Sb Iép nay sé dwoc hiéu chinh lai sau khi gidi phwong trinh khéi
lwong va tinh toan én dinh cho tau.

\

= Y

== G

——

——

Cac block két cau thanh ddn huréng

Hinh 3. Nguyén ly xép container trong khoang hang
Trong qué trinh xép container trong khoang hang va trén boong sé dong thoi tién hanh viéc
tinh toan toa do trong tdm cda khéi hang va dung tich ch® container cta tau.
3. Phwong trinh khéi lwong

Déc trwng clia phwong trinh khéi lwong dung dé hiéu chinh sb 16p container trén boong tau
¢6 dang nhw sau:

Am _(Z m; + nconmcon] = NgonMeon (1)
i

Trong dé: Am — lgng chiém nwéc toan tai cla tau;

Zmi —t6ng tat ca cac thanh phan khéi lwong trén tau ngoai trir khéi lwong hang héa;

i
Meon — khéi lwvong trung binh cta mét container 20ft;
n,,, — SO container trong khoang hang va trén boong tau, thu dwoc tir bai toan xép
container & trén;
N,y — SO container dwoc thém vao “+” hodc phai d& ra “~” dé c6 thé st dung dwoc hét kha
nang ch& hang cla tau.

/
D,

FZ7 - S6 container dwgc thém vao "+" hodc bi d& ra "-" dé si dung hét sitc ché hang ciia tau
Hinh 4. So d6 mo ta phwong phép hiéu chinh s 16p container trén
boong tau khi giai phwong trinh khoi lwong

Phwong trinh (1) cho phép nguoi thiét ké hiéu chinh dwoc sb container ma tau co thé
chuyén ché dwoc xét & khia canh tan dung hét kha nang ché hang cla tau. O day ta cling thay
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rang, sé container ma tau c6 thé chuyén tré dwoc sé phu thudc vao khéi lvgng trung binh clia mét
container theo nhiém vu thw thiét ke.

Sau khi gidi phuo’ng trinh khéi lwong, ta sé tién hanh tinh toan lai sb container trén tau ciing
nhw toa d6 trong tam cua chung. Néu sau khi hiéu chinh, sb container con lai trén tau nhd hon yeu
cau vé sb container tir nhiém vy thw thiét ké thi ta can phai thay déi lai phwong an kich thwéc cia
tau.

4. On dinh, phwong phap nhan ballast dé dam bao 6n dinh cho tau

Tau container véi dac trung 1a van chuyén mét phan Ién container & trén méat boong (s
container dwgc chuyén ché trén boong c6 thé chiém 50+70% téng sé container ma tau co thé
chuyén tré duoc [1]) lam cho trong tdm cua tau bj dang cao, tr do dan dén giéa tri chiéu cao tam
nghiéng ban dau cua tau rat nhé. Do vay, xét & khia canh dam bao 4n dinh cho tau thi can phai
lwa chon hop Iy ty sé B/T. Tuy nhién, néu tang ty sé B/T lén qué cao sé& gay anh hwéng xau dén
nhidu chi sb kinh té-ky thuat cGa tau. Do vay, mdt trong nhitng dic trwng khai thac cla tau
container la st dung dong thoi hai bién phap dé 1a, lwa chon hop ly cac ty sb kich thuwéc va st
dung ballast d& dadm bao én dinh cho tau. Trong doé khéi lwgng ballast nhan vao cé thé chiém dén
30% trong tai cha tau [2].

Viéc tiép nhan ballast vao tau sé dwoc tién hanh néu én dinh cta tau khéng théda méan cac
yéu ciu cta Quy pham. Khi do6 ballast sé dwoc nhan vao tau dong thoi véi viec d& cac container
ra theo trinh tw bat diu t I&p container trén cung xuéng duwdi cua tlrng bay container. Viéc lam
nay nham muc dich ha thap trong tam clia tu d& ddm bao tinh 6n dinh cho tau. Qué trinh nay sé
duwoc thue hién cho dén khi tau thda man cac yéu cau vé én dinh.

Qua trinh nhan ballast dwgc thwc hién theo trinh tw sau [4]:

» Ballast dwoc nhan vao tau déng thoi yQi viéc loai bd bét cac container nam & cac |&p trén
cung cho dén khi théa man cac yéu cau vé on dinh;
« Ballast truwéc tién sé dwoc nhan vao cac két chira ballast & day do6i, sau dé sé dén cac két
ballast & hai bén man kép tau;
e Khéi lwong ballast nhan vao sé bang khéi lwong clia cac container bj d& ra.
Trong qud trinh nhan ballast cao do trong tam mé&i cla tau dwoc xac dinh theo cong thirc
sau:

Zm Z +mu)n con con mcon(ncon) (Zcon) +(mbl) (Zbl)

m

& day: mi, zi — tét cé cac thanh phan khéi long khong dbi va cao do trong tam cda ching
trong qua trinh nhan ballast; Neon, Zeon — SO l'gng container trén tau trwdc qua trinh nhan ballast va
cao do trong tdm clha ching; (Ncon)j, (Zcon)j — SO lweng container bi d& ra trong qué trinh nhan
ballast va cao d6 trong tam cla chung; (mb,)j , (zbl)j — s6 lwong ballast dwoc nhan vao tau trong

gua trinh réi ballast va cao do trong tam cla chung.

~ Sau khi qua trinh nhan ballast két thuc, ta sé tién hanh hiéu chinh lai s6 container trén tau.
Néu so container trén tau sau hiéu chinh théa mén yéu cau cta nhiém vu thw thiét ke thi ta sé di
tién hanh cac budc tinh toan tiép theo, ngwoc lai ta sé& phai thay déi lai phwong an kich thwéc da
chon.
4. Két luan

Qué trinh nghién ctu vé dic trung xac dinh dung tich ch& container khi thiét ké tau
container, bai bao da dwa ra dwoc cac két qua sau:

- Trén co s& nghién ctru vé dic diém kiéu kién trac-két cAu clia tau container, tac gia da dé
xuéat phwong phap xép container trong khoang hang va trén mét boong, phuc vu cho viéc tinh toan
dung tich ch& container cho tau;

- Dé xuét dang phwong trinh khdi lwong dac trwng cho tau container, phuc vu cho viéc hiéu
chinh dung tich ch& container cho tau xét & khia canh tan dung hét kha nang ché hang cda tau;

- Dé xuét phwong phap nhan ballast & dam bao én dinh cho tau khi cac diéu kién vé 6n
dinh chwa théa man.
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NGHIEN ClP’U MOI LIEN HE GIIPA MU’C DPAM BAO CUA BIEN DO LAC
NGANG VA XAC SUAT LAT PINH MU’C CUA TAU
RESEARCH THE RELATION BETWEEN GUARANTCE FOR AMPLITUDE SHIP
ROLLING AND RATED CAPSIZE PIOBABILITY OF SHIPS

GS. TSKH SO-LO-MEN-SEV O.1.
NCS. LE THANH BINH
Truong Pai hoc Téng hop Ky thuat bién Nhi-co-lai-ev
Tom tat
Bai bao gidi thiéu cac biéu thic gén ding cho phép thiét 1ap méi quan hé giira xac suét
|4t cda tau va gia trj cia bién dé |ac ngang theo quy dinh ctda phén I6n cac Té chic Phan
cép va Poéng tau thé gioi.
Abstract
In this article we propose approximate equations, which conect with each other capsizing
probability and roll amplitude, used in classification societies’s stability standards.

1. Patvan dé

Theo quy dinh ca quy pham, tiéu chudn 6n dinh dong dwoc kiém tra théng qua cac dic
trung cla lwc tac dong do séng va gid. Tac dong cla gié dwoc xac dinh théng qua gia tri &p suét
gi6 gid dinh. Tac dong cla séng dwoc xac dinh théng qua gia tri gid dinh cGa bién do lac ngang 6r.

Trwdc day, gia tri bién do 1&c ngang 6r dwoc xac dinh bang tinh toan qua trinh céng huéng
l&c ngang cua tau trén séng diéu hoa véi dd dbc cho trwéc, [1]. Sau nay, bién do lac ngang dwoc
xac dinh theo so d6 séng khong diéu hoa [6] nhu mot dai lwong ngau nhién phan bé theo quy luat
phan bb Rayleigh c6 phuong sai la De va dwoc ap dung cho dén nay trong Quy pham. Trong Khi
do, du xét dén viéc chuyén doi sang so dd tinh theo ché dd séng khong diéu hoa, Quy pham van
gilr nguyén cac dac trung nhw dbi véi qua trinh lac ngang trén song diéu hoa: do léch pha 90 do
gitra bién d6 lac ngang cua tau véi van tc goc va thoi diém xac dinh tac dong cla gi6 giat, khi tau
dat bién do I&c 1&6n nhat. Theo d6, bién dd lac ngang 6, dwoc gid dinh la gia tri I&én nhat mac du
bién do lac ngang cla tau trén séng khéng diéu hoa dwoc coi la mét dai lwong ngau nhién.

X&c suét 1at Po phu thudc vao dac trung cla tai trong gi6, &nh hwéng cda viéc st dung
phuong phap xac dinh tai trong ndi trén dén so do tinh toan gid tri xac suat lat thuc té Po da dwoc
xét dén trong [16]. Trong trwong hop tong quat, viéc tinh toan ly thuyét gia tri Po tai mot thoi diém
ngau nhién bat ky cia ché do séng glo khéng can s dung khai niém bién d6 lac ngang gia dinh
ma chi can biét gia tri phwong sai cia bién do lac ngang De, [2,16]. Theo quy luat phan bd
Rayleigh:

6, =/-2InP,.D, =/2InN,,.D, =m,,/D,

V&i: Nce=Tst/Te; Tst — quéng thoi gian tinh toan béo; e — chu ky Iéc ngang cula tau; Pe=1/Nce
— murc dam bao cda bién do lac ngang cua tau; Nce=1/Pe — s0 chu ky lac ngang cua tau trong thoi
gian tac dong cua ché dd séng gidé on dinh (bién d6 lac ngang khdong vuot qua 6, nhieéu hon mot
lan).

Trong so' dd tinh toan 6n dinh cda tau gia thiét rang Nce=1! Vi vay gia tri xac suét Iat thyc té
Po#Po(me). O day, tédng hodc giam bién do lac ngang k lan sé twong ng v&i sy thay doi cia mirc
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gi6 giéi han ma tau c6 thé chiu duoc x&p xi 1/vK 14n, [5]. Cac quy dinh trong Quy pham d6i voi
4n dinh déng cla tau trong diéu kién séng va gio, twu chung lai 1a xac suét lat cla tau Po khéng
vwot qua mot gia tri dinh mirc ndo dé [Po]. Yéu ciu nay dwoc thé hién trong Quy pham théng qua
hé sé tiéu chuan én dinh thoi tiét K=Mc /My , v&i Mc va My twong (rng la mé-men nghiéng cho
phép va mé-men nghiéng do gi6. Theo dd, xac suat lat thuc té 1a Po=Po(K) va gia tri xac suat lat
dinh muc [Po]=Po(K=1).

Cac phwong phap khac nhau dé xac dinh gia tri cia me dwoc dé cap dén trong cac nghién
ctu [3,5,8,12]. Thyc té, tiéu chuan ap dung cho tau bién me=2,11 (Pe = 0,108) [6], v&i gian khoan
nbi me=3 (Pe = 0,011) [9]. Nhung cac phwong phap trong cac nghién ctru ndi trén van chwa cho
phép thiét 1ap dwoc mdi quan hé rd rang, truc tiép gitra gia tri xac suét 1at dinh mae [Po] va mirc
dam bao cla bién do l&c ngang Pe (hay twong tw 1a gia tri me). Bai toan trén mang y nghia thuc
tién v&i muc tiéu 1a luan chirng kinh té-ky thuat xay dwng tiéu chun dn dinh cua tau [14,15].

Muc tiéu cta nghién ctpu. Muc tiéu nghién ctru 1a thiét 1ap méi quan hé rd rang gitra mirc
dam bao cla bién do l4c ngang cua tau dwoc thiét ké véi gia tri xac suat lat dinh me cta né va st
dung 1am luan chirng kinh té-ky thuat xac dinh tiéu chuan 6n dinh cho tau.

Cac két qua nghién ctpu. Xét 6n dinh cla tau trong gi¢i han mot chu ky lac ngang. Quan hé
nang lwgng cla tau c6 dang nhu sau, [2,13,16]:

E(0) =W (6): (1)

EO) = 2200 Ly W(O) =W (6)~ AW(6) ~ AW, (0);

We(0)= [ M, (@)dp =DId, (6h) — d, (6, + O)]
AO)= [Molo)igs AW = [[Mya(0)— Myl

0,+0 6 +0
0
6,:D1,(8) =My(8):  d,(0)=[1,(p)dp
0

Trong dé: E(6),W(6) — dong néng va thé nang cda
tau; Wx(0) — tdng du trir thé nang; AW1(0), AW,(0) — M M
lwong hiéu chinh thé nang do gié tinh va gié dong; A4 —
lwong chiém nwéc clha tau; le(e), do(p) — tay don mo-
men hdi phuc tinh va déng tai géc nghiéng ¢; Jx, ko — M
md-men gquan tinh va mé-men quan tinh kém cua tau khi 7
l&c ngang; 6md — géc nghiéng dong Ién nhat do giod; 6, —
bién d6 lac ngang cla tau; o — tan sé séng diéu hoa; e
— pha ban du.

MNl

Trong phan 1&6n cac yéu cau vé tiéu chuan 6n o, om ' 0
dinh, xét 6n dinh tau trong trwong hop tac dong cla gio T
giat va gia thiét rdng: khong c6 tac dung cua gio tinh ban O
dau(hay Myi = 0 va ;= 0), van téc > gio giat trong ché do . T T ~
gi6 da dinh la dai lwong khéng ngdu nhién, doé léch pha Hinh 1. So'do tac dong cua song, gio
gitba bién dd lac ngang va bién dd van téc géc la mot dai trong tinh toan tiéu chuan én djnh dong
lwong xac dinh va bang 90 dd, thdi diém tac déng cla
gi6 giat cling dwoc xac dinh va twong &ng véi mét pha nao dé cliia chu ky Ic ngang cua tau, trang
thai tai trong la xac dinh va dwoc chon 1 trang thai bat loi nhét.

Trong qua trinh thiét 1ap cac tiéu chuén trén, gia thiét rang, gi6 giat ludn tac dung Ién tau vao
thoi diém khi bién dd I&c ngang cla tau dat gia tri cwe dai 6, nhw vay 6 =-6,va @ =0 (6 lay d4u
dwong néu chiéu cta né trung véi hwéng tac dung cla gié giat va ngwoc lai). Trong thuyc té cac
diéu kién trén (goi chung la t6 hop X) xuat hién véi xac suét rat nhd Px(X,K). Khi d6, néu td hop
trén trong diéu kién K = 1 xay ra véi xac suét bang 1 (100%) hay [Px(X)] = Px(X,1) = 1, biéu thirc
nang lwong (1) c6 dang nhw sau: W, (-6,) =AW, (-6.)
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Gia thiét rang d6 I&n ctia moé-men nghiéng M2 khdng phu thudc vao géc nghiéng. Khi do:
Aldy (Bng) = dy(6)]= M5 (61q +6,). ©
dy(6,4) - d,(6,)
6.4 +06.
O day Mge(8) 1a dd thi md-men dong dé& xuét bdi Vaevodln nam 1954, [4]. V&i 6, = 0, diéu
kién tat dinh dé tau b lat khi thda mén t6 hop X la M, > max Mcg(é’), Mce(8) 1a d6 thi md-men

trung binh. ) . )
Gid thiét rang, do6 thi on dinh tinh la tuyén tinh trong doan 0<6<6,. Khi do

d,(8)=0.5h6?, h- chidu cao tam nghiéng ban dau. Biéu thirc (2) voi K = 1 ¢6 dang sau:
[MaxM ¢ (6r4) — M 16, = a6; +b6, @)

Ah
a=—:b=M
2 N2-

Va diéu kién tat dinh dé tau bi lat 1a: M, > A =maxM,,(6).

Coi fy(y) la mat d6 xac suét clia dai lwong ngau nhién y = a8? + b6. Xac suat Iat tau dinh
murc [Po(O/X)] = Po(O/X, K = 1), dwgc xac dinh la xac suat My2 = maxMqge(8) la xac suat xay ra
treong hop [MaxMe, (O,y) — M,10,. = a6 +b6, . Theo do:

[R(0/%)]= j f,(y)dy

[MaxM ¢ (Ong )My 210,
Ta c6 dai lwgng nglu nhién x, 0 < X < +w phan bb theo quy luat phan bé Rayleigh véi
phwong sai Dy thi mat do xac suét f,(y) cta dai lwgng ngau nhiény, 0 <y <+, néu y(x) = ax2 + bx,

c6 dang nhw sau [11]:
dx(y) _ 4ay+b® — (y4ay+b® —b)?
f, (y) = f,.Ix(y)] exp| -
dy 2a1/4ay+b D, 8a’D,

Trong twéng hop nay x = 6, , Dx= De. Thay vao biéu thirc trén va bién dbi vé dang khong the
nguyén véi: =% - Ah £ q=0(0,,) _Ad,(0)
b 2M,, My,
_ T JApy+1- (W 1)?
Tacé: [Py(0/X)]= —— I exp| — (4)
2 D‘g 4(Omg )—Oma 4pyl +1 D

X&c suét Iat dinh murc trén twong (ng véi bién do 1&c ngang gia dinh cla tau 6, dwoc xac

dinh Ia nghiém ctia phuong trinh bac hai: a6 +b0, +c=0; ¢=[My; —Mcg(0,,7)10,ma

N % 4ac b \/1 4p.l0,,-q(0,,)] -1

Dwa vao diéu kién 6,>0, ta c6: 0. =

2p
2
Theo phan b6 Rayleigh: P, = exp[— 2?5] =exp| — <\/1 4plé 8d qu )] — 1)2 (5)
0 p 4

Lwu y réng, cac biéu thirc quan hé néu trén chi dung trong trwdng hop séng dwoc coi nhw 14
yéu td phu so v&i gié va khong thé (rng dung trong truéng hop Myz = 0. Trong trwdng hop cudi,
can phai lay gia tri K = J6 [7]. Viéc st dung cac gia thuyét néu trén tinh toan tiéu chuan én dinh
cla tau theo quy pham chi cho phép ching ta xac dinh dwoc x&c suét lat gia dinh cla tau
[Po(O/X)]. Viéc tinh toan xac suat xay ra td hop diéu kién X la P(X) cling nhw xac suét lat cda tau
Po(O) = [Po(O/X)] Px(X) ma theo d6 dung dé lam luan chung kinh té-ky thuat - xay dwng tiéu chuén
4n dinh cla tau 1a khéng thé thwe hién duoc. Vi vay, dé giai bai toan nay can thiét phai st dung
mot hé théng cac div liéu dau vao cho phép xac dinh mot cach tryc tiép xac suét 1at Po(O) [16].

Vi du: tinh toan cho tau hang Hru Nghi chay han ché | c6 cac théng sé sau: L = 66,50 m;
B=1230m; T=520m; Iu’o’ng chiém nwéc A = 3952 t twong (ng véi trang thai tai trong 100%
hang 100% duy tri. Bién dd lac ngang 6r = 20 d6, phwong sai bién dd I&c ngang De = 50 d62. Két
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qua tinh theo coéng thirc (4) va (5): Pe = 2,01% twong (ng v&i xac suét lat dinh mic clha tau
[Po(O/X)] = 2,77%.
2. Két luan

1. Céc biéu thirc dung dé kiém tra 6n dinh dong dwa trén gia thuyét vé tinh diéu hoa cla lac
ngang chi pht hop va phan anh mét phan dao dong cua tau trén séng khéng diéu hoa thyc té. Vi
vay, mot cach téng quat ching khdng cho phép tinh toan chinh xac bai toan luan ching kinh té-ky
thuat xay dwng tiéu chuan én dinh tau. Diéu nay co thé giai thich nhw sau, trong céng thirc xac
dinh xac suét lat tau Po(O) = [Po(O/X)].Px(X) chi cho phép xac dinh xac suét lat gia dinh [Po(O/X)]
ma khong thé xac dinh Px(X).

2. Bai toan luan ching kinh t&-k§ thuat xay dwng tiéu chun én dinh can phai xac dinh xac
suét lat Po(O) nén can thiét phai sir dung phwong phap khac khéng can phai xac dinh Px(X). Mét
trong cac cach dé la st dung cdng thirc cé trong [16] la bwéc tiép theo trong nghién clru clia cac
tac gia.
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THUAT TOAN XAC PINH QUY PAO VA GOC TIEP NUO'C CUA
XUONG ClU SINH TY ROl
ALGORITHM FOR CALCULATING THE MOVING TRAJECTORY AND
WATER ENTRY ANGLE OF FREE-FALL LIFEBOAT

TS. PO QUANG KHAI
Khoa Déng tau, Trwong DPHHH Viét Nam

Tom tat
Bai bao nay gidi thiéu thuat toédn dé xéc dinh quy dao va goc tiép nudéc cda xuéng ctu
sinh tw roi. Qua trinh tiép nuwéc dwoc phén ra thanh céc giai doan chuyen dong tinh tién
doc trén da, chuyén dong song phang quanh mép da va roi tw do xuéng nuéc.
Abstract
This paper introduces algorithms to calculating the trajectory and water entry angle of the
free-fall lifeboat. Its moving is divided into phases: Sliding along the ramp, the rotation
stage and free-fall stage.
1. Mé& dau
Bai bao truéc trén sé 37-01/2014 d4 trinh bay mé hinh toan quéa trinh tiép nuwoéc cua xuong
ctru sinh. O bai nay tac gid trinh bay thuat toén xac dinh quy dao va goc tiép nudc cda xudng. Mau
chét 1a thuat gidi hé phLPO’ng trinh vi phén xac dinh quy dao cua xudng tai giai doan 2, giai doan tau
chuyén déng song phang & mép gia truot cia xudng.

2. Thuat toan
2.1 Gig thiét

- Coi xubng la mét vat ran chuyén dong c6 khéi tam C

- Xudng trwot trén gia trwot c6 con 1an déi xirng, bd qua ma sat

- Xudng c6 két cau dbi xing, mat phang déi xing doc cta xudng di qua khéi tam tring Vo

mat phang doi xing clia gia tregt clia xudng

- Khéi lwgng xudng m

- M6 men quan tinh dbi véi truc di qua khdi tam va vudng goc véi méat phang dbi xirng doc 1a J

- Chiéu dai xudng la Lx

- Khoang céch tiy trong tam dén mép gia truot la h

- Khoang céch tir trong tam dén duéi xudng la a

- Van téc ban dau cda xudng bang 0

- GOc nghiéng cua gia trwot so vé&i phwong ngang la a

- Chiéu dai cta gia truot la Lg

- Chiéu cao tlr mép gia trwot dén mat nwédc la H

- Van téc chuyén dong cua tau la u - nguoc véi hwéng chuyén dong xudng.
2.2 Hé truc toa do

Chon hé truc toa d6 OXY cé gbc toa d6 O tai mep trén cua gia trwot. Truc OX c6 phuong
ndm ngang, c6 chleu cling v&i hwéng chuyén déng ctia xudng. Truc OY cé phuong thdng ding,
chiéu huwéng xubng dudi.
2.3 Tinh toan quy dao va céac thdng sé chuyén déng cada xuéng

Xay dwng bai toan theo truéng hop tau chuyén déng c6 van tée. Trwong hop tau dieng yén 1a
trwong hop riéng khi dé u=0:

Giai doan 1:

Xudng chuyén dong tinh tién tir vi tri dat trén gia trwot, truot doc theo gia dwoi tac dung clia
trong lwe v&i van toc ban dau bang 0, két thic khi dwdng tac dung clia trong lwc qua mép gia trwot
(chuyén dong clia co hé cé6 mét bac tw do):
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R 2.(L, —htgo—a
Théi gian chuyén dong 1a t1 dwoc xac dinh: T, = (L, - g (1)
g.sina
Van téc twong dbi cha xudng tai mét thdi diém ti trong giai doan 1 dwoc xac dinh:
v, (t,)=gt.sina )

Van tc tuyét dbi clia xudng tai thoi diém tl: v, (t,) = \/vf, u?-2uyv,.cosa  (3)

2
X(t,)= (ng.sm oc+0t]COSoc+ u.t,
Quy dao cla xudng tai thi diém ta:

4
Y(t,)= (921 .sin a+ajsin o

Giai doan 2:

Giai doan 2 bat dau khi dwong tac dung cua trong lyc qua mép gié truot, giai doan nay két
thac khi dudi xudng vwot qua mép gla DPé xac dinh dwoc quy dao va céc théng sbé chuyen dong
ctia xudng & giai doan nay ta phai giai dwoc hé phwong trinh vi phan chuyén déng ctia xuéng:

§+hp+using.g—s.p> =g.sing 5)
hs+(h? +8° +p°).p+ 2559 = g.(s.cos + hsin o)

P& giai hé nay dau tién ta coi S,¢ 1a 2 nghiém cta hé 2 phwong trinh hai &n s6 [2], giai ra ta
duoc:

. 1 . . .
5=3 e [(g.5in@+56° —u.sineg).(h® +p* +5°)

2_using.g)]  ®)

0=

T day chia bién thdi gian thanh cac buwéc déu nhau dd nhd, khi d6 At — 0 ta co:
$— S, =S b= PP

At At
Thay vao tirng phwong trinh cta (6) va bién dbi, ta dwoc:

. At . . L
S = Sy + pz‘[(g-sm Pp +So-Pp — U-S'”(Po-‘Po)'(h2 P’ +S§) @

—h.g.(s,.cos @, +h.sing, ) —2h5,.8,.9,1+3,

2

At . . i :
S = s§+—pz[(g.smq)0 +50'(P§ _u'sm(PO'(pO)'(hz +p2 +S§) (8)

—h.g.(s,.cos @, +h.sing, ) —2h5,.8,.9,]+85,.At +5,
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. At _ -
¢, = 5——19.(S,.080, + h.sing,) —2.5,.5,.¢,

Sy +p )
—h.(g.sin @, +5,.9; — U.sin @,.0,)] + ¢,
At
@, = 5—10.(S,-C0sp, +hsing, ) —2.5,.3,.¢
2 S +p ( 0 o) 0200 (10)

—h.(g.5in @, +5,.4F — U.SIN @y, )]+ §y-At + @,
O day, S1va @, tinh theo cong thirc:

s, =$,At+5s, 1)

0, = P At + @, (12)

Céac diéu kién dau chuyén dong cua giai doan 2 la:

$, =V, —u.cosa = \/Z.g.sin o.(L, —h.tga —a) —u.cosa
Py = 0
s, =—h.tga

P, =

13)

. X =S.COS¢ — U.t
Quy dao cua xudng dwogc xac dinh theo cong thirc: (14)

y=s.sing
Giai doan 3:

Giai doan xuéng roi tw do xudng nuwéc. Lyc tac dung duy nhéat 1a trong lwc. Dé xac dinh quy
dao va gdc tiép nwdc clia xudng ta chia thei gian thanh cac mbc dd nhé to, ta, tz, ... tn. T@i cAC MOC
thoi gian ta ¢c6 thé xac dinh dwoc van téc va quy dao chuyen dong cua xuong nhuv sau:

Thanh phan van téc:

st (ti) =V,

V,, () =0t +Vv,, (15)
o(t) =0,t +o,

Quy dao trong tam xuong:

X (t) =X (1) + Vo,

? (16)
yc(ti) = Egr +V2y i +yc(T2)
Quy dao miii xudng
Xy (t;) =X, +(L+a).cosp—h.sing -
Yu () =y, +(@+a).cosp—h.sing (17)

Qué trinh 3 két thuc khi mii xudng tiép nwéc tirc yw=H. Tai thdi diém nay thdi gian chuyén
dong cla giai doan 3 : t3=tn
Goc tiép nwéc clia xudng: en=@(tn).
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2.3. Lwu d6 thuét toan

Nhap 54 liéu -
Livnag Lanin O O 3H; 9505 L h

]

Buoc Ly:=0.1; Buoca: = 1;
Ld: = Ldmin; Q0= Ol
AP

50 liéu tinh cho giai doan 1:
Ly H g;u;ach

"

7 = sgt(2.(Ls— hitge - a)(g.sina))
t:=0;i:=0;buocT: = 1,500

Tinh quj dgo va céc thng s6 chuyén
ddng cla xudng & giai doan 1:
WYLy

I

Tinh dao va céc thong 6 chuyén
ddng cla xudng & giai doan 2;
TV @Y

l

Tinh quj dao va céc théng s chuyén
d6ng clia xudng & giai dogn 3:
%3 Va; - (gde tigp nude) 0y

!

‘ Ly = Liwiy +BuocLy; o= g, + Buoc a ‘

S
S

V& 86 thi, in két qua va df th

KT
Luru d6 tong quan bai toan

3. Két quatinh toan

(U = 2.U,.cos0)

l

X(t): = (gt sina/2 + &) cosa + uty
Yib): = (gt ”sine/2 + &).siha

S

Luru et qua - vé d6 thi va quy dao

KT

Luu 6 tinh toan giai doan 1

56 ligu tinh cho giai doan 2:
LijasHg;psusash

56 li8u tinh cho giai doan 3 :
gui sy 92

|

ty:=0 buee T:=0.001 ; .= ; ¢,:=0;
Sy=wyr-u.cose; Sp=higa
Sz, $709)

bi

ty=tyrhuoe T
Si= (1) 00=2(12); 822 (8); ,=(10)

|

8785 070 828 07 0y
Xits)=S, cos(ps)uts
Y(t;):=S3.sin(py)

l

S

T5:=0; buoeT:=0.001

P —

Ty=tythuoc T
U= (19) vy=(15) ; gults)= (15);

Luru két cua - vé d6 thi va quy dao

Luru két cua - vé 6 thi va quy dao

®

Luu d8 cho giai doan 2

Luu d6 cho giai doan 3

Thuat toan nay da dwoc tac gid 1ap thanh chwong trinh. Sau day 1a két qua tinh 4p dung cho

treong hop cu thé [2]:
So liéu dau:

1. Chiéu cao tlr mat nwéc téi mép da

© N AN

10. Van téc tau

Chiéu dai xudng

Khoang céach ti trong tam dén duéi xudng
Khoang céach ti trong tam dén bé mat da
Ban kinh quén tinh cta xudng

Chiéu dai nhé nhat clia da

Chiéu dai I&n nhét cla da

Goc nghiéng nhd nhét clia da

. Goéc nghiéng Ién nhat cta da

7 - [m]
385 - [m]
195 - [m]
-0.15 - [m]

5 - [m]

4 - [m]

7 - [m]
10 - [d0]
30 - [d9]
0 - [m/s]
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KET QUA TINH KHAO SAT

PO TH| QUAN HE GIOA CHIEU DAI CUA BA, GOC NGHIENG CUA PA V&I GOC TIEP NUGC CUA XUONG

|0z
sz

& - &

oL

NN 3
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8y
a4
o'y
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————
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9
\'9
e's
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4. Ket luan

T& mé hinh bai toan, thuat toan gidi quyét bai toan dwoc tac gid xay dwng da dwoc phat trién
thanh chwong trinh khdo sat quj dao va xac dinh goc tiép nwéc cia xudng. Chwong trinh phat
trién da dwoc khéng dinh qua cac bai toan cu thé. Chwong trinh nay sé dwoc st dung trong tinh
toan nghién ctru va thiét ké hé xudng nay.

TAI LIEU THAM KHAO

[1] D6 Quang Khai, “Mé hinh toan hoc qué trinh tiép nwéc cua xudng clu sinh”, P6-P10, Tap chi
Khoa hoc — Cong nghé Hang hai, sé 37-012014.

[2] D6 Quang Khai, “Tinh toén dong luc hoc qué trinh phéng xuéng ctru sinh”, Luan van thac si
khoa hoc, Trwdng Pai hoc Hang hai, 1998.

[3] Pham Thé Phiét, Nguyén Dinh Hung, “Co hoc ly thuyét”, Trwdng Pai hoc Hang hai, 1990.

[4] Nguyén Dinh Hung, Nguyén Van Phong, Nguyén Trung Khang, Nguyén Tang Phwong, “Khdo
sé&t dong luc hoc qué trinh phéng xudng ciiu sinh”, Trweng Dai hoc Hang hai, 1995.

Phan bién: PGS.TS. Lé Héng Bang

MOT SO PHU'ONG PHAP HAM NONG NHIEN LIEU NHAM SU’ DUNG TRY'C
TIEP DIESEL SINH HOC NGUYEN CHAT TREN BONG CO THUY
SOME METHODS OF HEATING UP FUEL IN ORDER TO USE DIRECTLY PURE
BIODIESEL/BIO-OIL IN SHIP ENGINES

HOANG ANH TUAN!, LUONG CONG NHO*, LE ANH TUAN 2

1 Trirong Pai hoc Hang hai Viét Nam

2 Trwong Dai hoc Bach Khoa Ha Néi
Tom tat ) )
Bai bao trinh bay mét so phu’o’ng phap ham néng nhién liéu diesel sinh hoc nguyén chat
(biodiesel/bio-oil) nham cai thién nhwoc diém cda nhién liéu diesel sinh hoc nguyén chat

la d6 nhot cao va kha néang bay hoi kém so voi nhién ligu diesel truyen thong

Céc hé théng s&y néng nhién liéu nho nhiét khi thai, hoi nwoc, d4u néng hay séy néng
bang dién dwoc phéan tich vé céac mat nhw két céu, kha ndng tan dung nadng luong dw
thera cua dong co va hiéu qua kinh té. Két qua nghién ctru c6 tac dung dinh hudng thiét
ké va ché tao hé thong say nong nhién liéu diesel sinh hoc nguyén chat st dung cho
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déng co thay ndi dia dap trng diéu kién van hanh cta déng co va dam bdo vé an toan

chéy né.

T khoa: Say néng nhién liéu, diesel sinh hoc géc, dong co thiy.
Abstract

The paper presents some measures for heating up pure biodiesel/bio-oil in order to

improve the disadvantages of this fuel such as high viscosity and low volatility compared

to those of diesel conventional fuel.

Exhaust, steam, thermal oil and electricity fuel heating system are analyzed in terms of

structure, waste heat recovery and economic efficiency. Results of this study are

potentials to direct the design and fabrication of a pure biodiesel heating system for ship
engines which can meet the operating conditions and safety issues.

Keywords: Fuel heating system, pure biodiesel, ship engine.

1. D3t van dé

Trwdc tinh hinh méi trwdng bi 6 nhiém va ddm béo an ninh ndng lwong cho mébi quéc gia,
viéc da dang hoa ngudn nang lwong va gidm sw phu thudc vao nang lwong héa thach l1a mét trong
nhirng muc tiéu hang dau cda cac nwéc. St dung nhién liéu diesel sinh hoc trén déng co diesel
truyén théng hién nay dang nhan dwoc sw quan tam lén ctia cac qudc gia vi nhin chung nhién liéu
diesel sinh hoc co6 tinh chét twong tw nhw diesel truyén théng va khi st dung, déng co khéng can
c6 nhirng thay ddi nhiéu v& mét két ciu. Tuy nhién, dé c6 thé st dung nhién liéu diesel sinh hoc
nguyén chét (biodiesel/bio-oil) trén cac phuong tién van tai thi can cé nhirng bién phap nhdm cai
thién tinh chét cda né nhw : giam dd nhét, nang cao kha nang bay hoi, hoa trén cho loai nhién liéu
nay. MGt trong cac bién phap do 1a st dung phwong phap say néng biodiesel/bio-oil bang cac
phwong phap sdy néng nh& nhiét khi thai, hoi nwéc, dau nhiét hay 'say nong bang dién. Két qua
nghién ctru cé tac dung dinh hwéng thiét ké va ché tao hé thdng sdy néng nhién liéu diesel sinh
hoc nguyén chat sir dung cho déng co thiy ndi dia dap ¢ng diéu kién van hanh ctia dong co va
dam bao vé an toan chay nd.

2. N6i dung
2.1 Tinh ché&t cda nhién liéu diesel sinh hoc

Nhin vé phwong dién héa hoc, nhién liéu diesel sinh hoc gém diesel sinh hoc (biodiesel) va
dau sinh hoc (bio-oil). Biodiesel 1a este cua axit tw do trong diu thwc vat hay m& dong vat véi
methanol. Bio-oil I& dau sinh hoc thu dwoc khi loai bd tap chét va nwéc trong dau thwe vat. Tinh
chét vat ly cia nhién liéu diesel sinh hoc sé quyét dinh dén kha nang s dung vao cac muc dich
khac nhau va né dwoc thé hién & cac chi sé quan trong sau :

Ch/ sé Cetan: dung dé danh gia kha nang tw bat chay cla cac loai nhién liéu diesel. Néu chi
sb cetan cao qué sé gay lang phi nhién liéu, néu qua thap sé dé gay ra hién twong kich nb.

Piém duc : 1a nhiét 6 ma hdn hop bat dau van duc do c6 mot sé chat bat dau két tinh. Diém
duc cé y nghia rat quan trong déi véi nhién liéu diesel sinh hoc, dic biét khi né dwoc st dung &
cac nwéc co nhiét dd ha thap khi mua déng dén.

D6 nhét: thé hién kha nang khang lai tinh chay cha chét 16ng. D6 nhét cla nhién liéu cang
cao cang khong c6 loi khi st dung vi né 1am gidm kha ndng phan tan khi dwoc phun vao thiét bi
dét cling nhw [am tang kha nang ldng can trong thiét bi. B&n canh dd nhét, strc cing bé mét cla
nhién liéu c6 anh hwéng I&n dén sw phun swong va do dé anh hwéng dén qua trinh chay.

Bdng 1. So sanh mét sé tinh chat vt ly cda bio-oil, biodiesel va diesel

Loai nhién liéu Diesel Biodiesel Bio-oil
Chi sb cétan 40 + 55 48 + 65 37 + 42
Khéi lwong riéng (g/cms3) 0,84 0,884 0,93
D6 nhét dong hoc & 40° C (mm2/s) 1,3+ 4 4 =6 38 + 50
Didm duc(°C) -6 + -3 -2 +8 10 +16
Nhiét tri (kJ/kg) 43800 ~ 40000 ~ 37000
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2.2 Mét sé phwong dn sdy néng nhién liéu diesel sinh hoc
2.2.1. S&y noéng nhién liéu bang hoi nuéc

~ Hé thdng s&y nong nhién liéu bang hoi nwéc hoat dong an toan hon so véi phwong phap
say néng trwc tiép bang khi xa, dé diéu chinh dwgc nhiét d6 nhién liéu trwde khi cap vao dong co,
tuy nhién chi phi cao va thwong chi 4p dung trén nhirng tau c6 trang bi noi hoi phu.

Khi xa sau khi ra khéi déng co, dwoc di qua ndi hoi khi xa (ndi hoi khi x& duwoc dat sau
tuabin tang ap néu co). Trén dong co thiy ndi dia, thwdng nhirtng tau ma dong co chinh I&n hon
3500 cv mai trang bi nOi hoi dot dau dé ham say nhién liéu FO. Tuy nhién, khi Qhuyén cac tau thay
néi dia sang chay bang nhién liéu diesel sinh hoc nhat thiét phai bé tri ndi hoi dét dau.

Nwéc sau khi nhan nhiét & ndi hoi khi x4, quay vé& ndi hoi dét dau dé sinh hoi. Hoi sau khi
ra khai ndi hoi dét dau co thé dwoc qua bd quéa nhiét dé ting nhiét 536 hoi, sau d6 duwoc dwa dén
két dw trir va trwc nhat dé hém nhién Iiéy diegel sinh hoc. Tai cac két dw trir yé két trwc nhat, sau
khi nhién liéu dwoc ham dén nhiét d6 can thiét thi sé chuyén sang ham & ché d6 bao én véi muc
dich duy tri nhiét dé cta nhién liéu ludn & trong pham vi cho phép.

Théng thuong, déi véi nbi hoi trén tau thiy, ap suét lam viéc tir 5-7 bar ( &p suét lam viéc co
thé thay d(‘)i dwoc ). NOi hoi sé dot tw dong, tai ap suat hoi pmin NOi hoi sé tw dong dot va pmax thi
qua trinh dot sé dirng lai. Dé khai thac an toan va tranh hién twong nwéc di cung hoi vao dng ham
thi ap suat hoi vao hé thong ham thwong la 2,5 bar. Tuy nhién, khi m& van hoi nén mé tw ti dé ap
suat va nhiét do khong tac dong dét ngét dén cac van rpcf)t chiéu va hé théng’()ng ham. Trong cac
tredng ho’p‘ dép biét, khi 4p suat hoi dat 1 bar da cé thé mé van hoi chinh dé hoi di vao hé théng
lam néng déu ong ham.

2.2.2. Sy nong nhién liéu bang néng lurong khi x&

Heé théng say néng truc tiép nhién liéu diesel sinh hoc c6 thé dwoc ap dung trén cac tau nho.
Phwong phap nay c6 wu diém la hiéu suat tén dung nhiét cao, hé thong don gidn xong nhwoc
diém la dé tin cay khbng cao, hé théng phi hoat déng‘du’o’c khi déng co chinh hoat dong, gay tré&
khang thuy lwc trén dwdng xa nén viéc lap dat gap nhiéu kho khan.

Khi xa sau khi ra khoi déng co, Khi xd ; , - ;
rdi dwa vao hé théng sy nong truc ra ke vo/ et ketpo /
tiép nhién liéu thdng qua van By/Pass. e Trucphiat
Van By/Pass c6 nhiém vu diéu chinh ‘ VARN o

Y.
L

lwu lwong khi x& vao hé théng ham,

viéc tan dung nang lvong khi xa can K L
dam bdo nhiét do cta khi xa sau khi ra
khdi hé théng ham khéng dwoc nhd
hon 200°C. Nhién liéu diesel sinh hoc

sau khi dwgc ham va kiém tra nhiét do N =
phu hop sé chuyén sang két tryc nhat Keevo /B0 | Ké\fb"ohﬁ?" v A
dé st dung tryc tiép cho dong co. g " 4%»"”/}521\“ I
Phwong phap nay chi dwoc str dung te! VRN 7N
khi lvu lwong va nhiét d& khi xa 6n ’ \ ’ \

dinh, trong trwdng hop dong co khéi
dong lanh c6 thé s& dung bau ham //
bang dién dé hé tro hodc st dung dau
DO.
2.2.3. Sy néng nhién liéu bang déu
nhiét ’ ME
Say nhién liéu diesel sinh hoc
bang dau nhiét cé nguyén ly twong tw Khi C = 0,01 (d)
nhw ham bang hoi nwdc. Chéat cong ]
tac cho néi hoi dwoc thay bang dau
lam viéc & nhiét do cao dwoc goi tat la
dau nhiét (thermal oil ).
Hé théng nay khong phu hop
véi nhirng tau dang s dung vi chi phi
hoan cai hé théng ham nhién liéu rat
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I&n. Viéc st dung diu nhiét d& ham nhién liéu doi héi yéu cau cao va dau tw ban dau Ién. Céac
duwong éng, van va boc cach nhiét cling déc biét vi dau nhiét rat nguy hiém, trong moét sé trwéong
hop da bj chay nd, héa hoan do ro ri . Du néng thueng chi phu hop voi nhirng tau co khong gian
hep nhung lai bét budc phai ham dau cho may chinh, vi hé thong ham nhién liéu bang dau nhiét
rat nho gon, cong suét nhé. Nhiét dd cGa dau nhiét ra khdi “ndi dau” cé the lén dén 300° C. Tuy
nhién, can phai nang tir tlr nhiét dd ctia ddu néng dé tranh hién twong “séc” nhiét cho dwong éng
co thé din dén dat bulong va médi han, do d6 d& dwa nhiét dd cta dau lén dén 300°C can nhiéu
thoi gian.

Hinh 2. Sor d9, két cdu bdu ham nhién liéu bang ddu nhiét cda hang Alfa Laval
3. Pé xuat hé théng siy néng nhién liéu diesel sinh hoc nguyén chat sir dung cho dong co
thay ndi dia

Doi tau noi dia tai Viét Nam c6 sb lwong rat I&n véi tbng cong suét cha doi tau khoang
7.154.000 ma lwc, trong d6 sb lwong tau ca lén dén 132.000 tau, tau van tai khoang 1700 tau, tau
khach khodng 200 tau. Nhw vay, véi sb lwong tau va céng suét trén néu chuyén dan sang st dung
nhién liéu diesel sinh hoc nguy&n chét sé dem lai hiéu qua kinh té lon.

Déi véi tau khach hay tau dich vu c6 thé siv dung hé théng ham nhién liéu diesel sinh hoc
nguyén chat bang dién do yéu cau vé mic d6 an toan cho hanh khach la rat cao. Déi véi tau ca
ven b hay d6i tau séng c6 thé st dung hé thédng ham nhién liéu tryc tiép bang khi xa, phwong
phap nay cd wu diém don gian, hiéu suat cao xong cé nhwoc diém la do tin cay khong cao, kho
didu chinh dwoc nhiét do tai cac két nhién liéu va co két hop voi thiét bi ham bang dién dé hé tro
kh&i dong lanh. Di véi tau van tai co trang bi ndi hoi cé thé sir dung hé théng ham nhién liéu
théng qua hoi nwdc. Phwong phap nay cé dd tin cay cao hon, dé diéu chinh nhiét do cta hé théng
nhién liéu trwéc khi cp vao dong co nén co thé duwoc st dung trén tau van tai cé trang bi ndi hoi.
Phwong phap ham nhién liéu diesel sinh hoc nguyén chét bang dau néng cé thé dwoc két hop voi
ham dau hang vi hiéu suét nhiét ciia phwong phap nay 1a cao nhat. Nhw vay, viéc ham néng nhién
liéu diesel sinh hoc nguyén chat nham s dung tryc tiép trén tau thay ndi dia sé lam da dang hoa
ngudn nhién liéu va gidm thai 6 nhiém mai trudng.

4. Két luan

Qua viéc phan tich cac hé théng ham nhién liéu, co thé cho phép chuyen cac doi tau noi
dia sang st dung nhién liéu diesel sinh hoc ma khong can cai tién nhiéu két ciu vén co clha hé
thdng. Cac hé théng ham nhién liéu diesel sinh hoc nguén chat cé thé cai thién tinh chat cta nhién
liéu nhw giam dd nhét, nang cao kha nang bay hoi, hoa trén cho loai nhién liéu nay, qua dé cé thé
d&p ng nhu cau s dung nhién liéu diesel sinh hoc nguyén chét trén tau thuy noi dia khéng nhirng
cho cac ddi tau song, tau van tai, may phat dién trén tau ma con cho cac loai tau khéach, tau dich
vy... nham gidm 6 nhiém méi trwdng nwéc. Tuy nhién, can phai c6 nhirng thir nghiém mang tinh
quy mo va chinh sach phi hgp nham khuyén khich s& dung nhién liéu diesel sinh hoc nguyén chéat
trén doi tau thay ndi dia noi riéng va trén dong co’ diesel néi chung.
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NGHIEN C(*U TINH TOAN MO PHONG DONG CO DIESEL SU’ DUNG
NHIEN LIEU DIMETHYL ETHER (DME)
SIMULATION STUDY ON DIESEL ENGINE FUELED BY DIMETHYL
ETHER (DME)

NGUYEN LAN HUONG', LUGNG CONG NHO", PHAM HU’U TUYEN?
DTrwong Pai hoc Hang hai Viét Nam
2ATrwong Pai hoc Bach khoa Ha Néi
Tém tit
Dimethyl Ether (DME) Ia loai nhién liéu sach, dé hoéa Iéng va c6 nhiéu déc diém phu hop
dé str dung cho déng co diesel. Bai bao nay thuc hién nghién ctu tinh ndng déng co
diesel théng thuong khi str dung nhién liéu DME.Tinh ndng kinh té, ky thuét va phét thai
ctia dong co khi str dung DME dwoc tinh toén & cac ché dé 6n dinh. Két qua cho théy véi
cung lwong nhién liéu cap cho mot chu trinh, céng suéat dong co gidm xudng khi st dung
DME so véi st dung diesel. Dé dam béo céng suéat déng co khéng thay déi, cén téng
lrong nhién liéu DME cho mét chu trinh. Trong trwwong hop nay, ham lwgng cac phat thai
déc hai CO, NOx va dac biét la mudi than giam kha ré rét.
Abtract
Dimethyl Ether (DME) is a friendly environment fuel, easy to liquefy and suitable for use
in diesel engines. This article studies the characteristics of conventional diesel engine
fueled by DME. The engine performance and emissions when using DME are considered
at steady modes. The results show that with the same fuel mass per cycle, power of DME
fueled engine reduces as compared to diesel. To maintain the engine power it is
necessary to increase the fuel mass per cycle. In this case, the CO, NOy, and especially
soot reduce quite clearly.
1. Gi&i thiéu
Cac van dé nhw 6 nhiém méi trwdng, hiéu (ng nha kinh, can kiét nguén nhién liéu héa thach
la nhitng thach thirc I6n va cling 1a ngudn dong lwc thic day phat trién cac nhién liéu thay thé
nhdm gidm thiéu 6 nhidm moéi trwdng. Dimethyl Ether & loai nhién liéu sach, dé héa 16ng va c6
nhiéu d&c diém phu hop dé s dung cho dong co diesel.

Bai b&o nay thuc hién xay dwng mé hinh déng co diesel mét xylanh AVL 5402 bang phan
mém AVL Boost va kiém chirng bang két qua thwc nghiém. Tinh nang k¥ thuat va phat thai cla
dong co diesel khi sir dung DME duwgc nghién ctru tinh toan & cac ché do 6n dinh. M6 phéng dong
co AVL 5402 bang phdn mém AVL_BOOST.

2. Co s& ly thuyét phan mém AVL_BOOST

AVL Boost la phan mém chuyén dung dé nghién ctru tinh toan mo phdng cac qua trinh nhiét
dong va hinh thanh phat thai trong déng co dot trong. Co s& ly thuyet cta phan mem Boost dwoc
st dung trong nghién ctu nay dwoc trinh bay tom tat dwéi day
2.1 Phwong trinh nhiét déng hoc 1

Binh luat nhiét dong hoc 1 dwoc st dung trong phan mém AVL_BOOST thé hién mbi quan
hé gila sy bién thién ndi nang hay enthalpy v&i sy bién thién cta nhiét va céng, dwoc trinh bay
trong phwong trinh 1[3].

d(mc'u)z_pc,dl+dQF —ZdQW _hBB'deB (1)
dt da do da do
Trong do6, mc 1a khéi lwgng méi chat bén trong xylanh, u la ndi nang, pc la ap suét ben trong

xylanh, V la thé tich xylanh, Qr la nhiét lwong cta nhién liéu cung cép, Qw la nhiét lwong ton that
cho thanh vach, hgg la tri s6 enthalpy, mgg la lvgng lot khi, va a la géc quay truc khuyu.
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2.2 M6 hinh chay

Phan mém AVL_BOOST s& dung md hinh chay AVL MCC cho viéc duw doan cac chi tiéu
cla qué trinh chay trong nhirng ddng co' phun nhién liéu tryc tiép va tw chay. Qua trinh giai phéng
nhiét dwoc xac dinh bdi viéc diéu chinh chét lwong nhién liéu va mat do chuyén dong réi, thé hién
trong phwong trinh 2.

dQ
o ~Cvod - 1M Q- F5 (V) 2)
y _ Q . _ Jk
V&i fl(M F’Q) = MF —m va fz(k,V) = eXp(Crate'W
khong ddi [kd/kg.°TK], Craee 1a hang s téc @6 hoa tron [s], k la mat do cGia dong nang chuyén dong
cuc bd [m?/s?], Mg la khéi lwgng nhién liéu phun [kg], LCV la nhiét tri thap [kJd/kg], Q la sy tda nhiét
tich Ity [kJ], V 1a thé tich xylanh tirc thei [m3], @ la géc quay truc khuyu [°TK].
2.3 M6 hinh truyén nhiét .
Qua trinh truyen nhiét tlr trong buong chay qua thanh xylanh va ra ngoai dwgc tinh toan
dwa vao phwong trinh truyén nhiét sau 3 [4].
Qu=A-ai-(-Tq) , @
Trong dé Qui la nhiét lwgng truyén cho thanh xylanh, piston, nap may, A la dién tich truyén
nhiét piston, xylanh, nap may, a; la hé sé truyén nhiét, T. 1a nhiét d6 méi chat trong xylanh, Tui la
nhiét do thanh vach. Bé xac dinh hé so truyén nhiét trong phwong trinh 3 doi véi dong co diesel,
md hinh Woschni 1978 thuwong dwgc str dung dé tinh [5].

0,2 . V T
a, =130.D ".p " T [C.c, +Cpo—2 (P, = P o)™ @)
cl*cl

Trong d6 C, = 2,28 + 0,308.cu/cm, C, = 0,00324 doi v&i dong co phun tryc tiép, D la duwong
kinh xylanh, cn 1a tbc d6 trung binh cla piston, ¢, la tbc do quay, cu = m.D.ng/60, Vp la thé tich
cong tac, pc la ap suat mdi chét, pco la 4p suét khi trdvi, Tc1 1a nhiét dd cubi qua trinh nap, pe1 1a &p
suét cubi qua trinh nap.
3. Xay dwng mé hinh dong co’ AVL 5402

Trong nghién ctu nay phan mém AVL Boost dwgc trng dung dé tinh toan mé phéng dong
co diesel mot xylanh AVL 5402

3.1 Théng s6 va dic tinh ky thuat déng co AVL 5402

Bong co AVL 5402 la dong co diesel 4 ky, cong suat thiét ké 18 kW & s6 vong quay
4200v/ph. Céac thdéng so ky thuat cia dong co AVL 5402 duwgc thé hién trong Bang 1.

), trong d6 Cwiod I& M6 hinh

Béng 1. Théng sé ky thuat déng co’ AVL 5402

TT Théng sé/ ki hiéu Giatri | DPon vi
1 | Thé tich céng tac (Vn) 510,7 cm?
2 | Bwong kinh xylanh (D) 85 mm
3 Hanh trinh piston (S) 90 mm
4 | Tysbnén (g) 17,3 -

5 | Cong suat dinh mirc (Ne-am) 18 kw
6 | Téc dd quay rng v&i Ne-am 4200 v/ph
7 | M6 men x0an I&n nhat (Me-max) 19,4 N.m
8 | Géc phun s&m (os) 16- 20 TK

3.2 Xay dwng mé hinh trong phan mém AVL_BOOST

M6 hinh dong co diesel AVL 5402 dwoc xay dwng trong phan mém AVL Boost véi cac
phan t&r twong (rng md ta cac cum chi tiét ctia dong co. Théng sd dau vao cho mé hinh déng co
bao gdm kich thwéc hinh hoc cac chi tiét, didu kién lam viéc, thong sb didu khién qua trinh tinh.
Lwong nhién liéu cAp cho mét chu trinh dwoc gitr khéng ddi, get = 0,0247 g/chu trinh. Mot s6 théng
s6 chinh dwoc trinh bay & Bang 2.

Tap chi Khoa hoc Céng nghé Hang hai S6 38 - 04/2014 38



CHAO MUNG KY NIEM NGAY THANH LAP TRUONG 01/04/1956 - 01/04/2014

Béng 2. Théng s6 chinh nhap cho mé hinh

TT Théng s6 nhap Gia tri

1 Tbc dd ddng co n (v/ph) 1400+2400
2 Ap suat méi trwdng p (bar) 1

3 Nhiét 0 moi treeong t (°C) 25

4 Chu ky tinh 50

5 Ly’o’ng nhién liéu chu trinh (g/chu 0.0247

trinh)

6 Budc xuat két qua 1

7 Nhiét tri thap Q (kJ/kgnl) 42800
8 [TyleAF 14,7

9 M6 hinh chay AVL MCC
10 Loai déng co 4 ky

4. Két qua va thao luan
4.1 banh gia dé tin cay cua mé hinh
Hinh 1 va hinh 2 thé hién két qua mé phéng va thyc nghiém ctia dong co AVL 5402. Két

qua cho thay dwdng dac tinh cong suét va suét tiéu hao nhién liéu gitta mod phéng va thwc nghiém
la kha twong doéng. Sai léch Ién nhat vé cong suét la 4,9 % tai n = 2200v/ph, sai léch trung binh la
1,9%.Sai léch 1&n nhét vé suét tiéu hao nhién liéu 4,6% tai n= 2200v/ph, sai léch trung binh la

1,3%. Sw sai léch nay co6 thé do cac nguyén nhan, nhw sai sb phép do trong thyc nghiém hay mot
sb gia thiét mé phéng trong md hinh chwa phu hop véi thwe nghiém. Tuy nhién véi cac két qua
nay da thé hién tinh tin cay ciia md hinh. Nhw vay, cé thé s& dungmé hinh nay dé phuc vu cho
bwéc nghién ciru tiép theo.

E H L W] 400
*zﬁ“f} 350
. 300 gty ==
r - 250
.-I =

—T— T2 :200

2150
1400 1600 1800 (2000 2200 2400 \%100 -

Hinh 1,2.Bdc tinh cdng sudt, suét tiéu hao nhién liéu cda thuwrc nghiém va mé phéng

O RRekWp v & ~

4.2. Pic tinh cdng sudt va sudt tiéu hao nhién liéu cda déng co’ AVL 5402 khi ding nhién
liéu Dimethyl ether
4.2.1. Bac tinh céng suét va suét tiéu hao nhién liéu

Déc tinh céng suét clia ddng co AVL 5402 khi dung nhién liéu DME véi cung lwong nhién
liéu chu trinh 1a 0,0247(g/chu trinh), céng suét cta déng co nhd hon so véi khi dung diesel. Diéu
nay la do nhiét tri DME thap hon so véi diesel (Qnome = 28860 kJ/kgnl, Qn_dieser = 42800
kJ/kgnl)(Hinh 3)

7 T T T 7 T T T
6 : ! 1 > 6 : 1 —-'7_4__
5 i — = 7 5 *'-. T
B 3 :ﬁ";‘:: ; ----‘-,.—I/ ;
E 3 '_p = diesel == %\ 1.5 i —_— uiel
2 == <
A ; ; DME _— g el
o 1 1 1 1 l i i i
1400 1600 1800 2000 2200 2400 0
n(viph) 1400 1600 1800 2000 2200 2400
Hinh3. Bdc tinh céng suét cta déng co’ dung Hinh 4. Béc tinh céng suét cta déng co’ dung
diesel va DME(0,0247g/cyc) diesel va DME(0,03g/cyc)

Dé dam bao cong suat dong co khong thay déi can cung cap mét lugng nhién ligu Ion hon.
Khi téng lwgng nhién liéu chu trinh la 0,03g/chu trinh, tadng 21,5%, két qua cong suat va suat tiéu
hao nhién liéu thé hién & Hinh 4 va Hinh 5
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1400 1600 1800 2000 2200 2400
n(viph)

Hinh 5. Béc tinh suét tiéu hao nhién liéu cta déng co’ dung diesel va DME(0,03g/cyc)

Nhw vay khi tdng lwong DME cung c&p cho 1 chu trinh [&én 21,5%, cong suét dong co dwoc
duy tri nhw khi st dung diesel, tuy nhién suét tiéu hao nhién liéu tdng twong ng 1a 20,6%
4.2.2. Thanh phén khi thai doc hai

Céc thanh phan phat thai CO, NOx va mudi than khi s dung DME dwoc so sanh véi khi st
dung diesel trong trweérng hop ciing cong suét dong co, thé hién trong hinh 6, 7 va 8.

1800
1600
1400
1200
1000
800
600
400
200
]

2500

2000

1500

NOx(ppm)

1000

1400 1600 1800 2000 2200 2400

1400 1600 1800 2000 2200 2400 n(v/ph)
n(viph)

Hinh 6. Phat thai CO dung diesel va DME Hinh 7. Phat thai NOx dung diesel va DME

[ Odiesel fpmy

@DME | |

1400 1600 1800 2000 2200 2400
n(v/ph)

Hinh 8. Phat thai muéi than khi dung diesel va DME

~ Két qua m6 phdng cho théy khi ding DME thanh phan phat thai thay di rat Ion. Hinh 6 cho
thay lwgng CO phat thai clia dong co AVL 5402 khi ding DME thap hon so vai khi dung diesel tai
hau hét cac téc do, tai ché dé nsc = 1400v/ph thi Iy’o’ng CO giam 19,4%, con tai ngc = 2400v/ph thi
lwong CO téng 8%, tinh trung binh trén toan dai toc dé CO gidm 6,6%.

Trén hinh 7 cho thay dong co AVL 5402 khi dung DME c6 luvgng phat thai NOx nho hon khi
dung diesel, chénh léch I&n nhat Ia tai toc d6 vong quay 1600 v/ph Ién dén 14,4%, day la mot wu
diém cua dong co diesel khi dung DME da giam dwoc phat thai NOx.

~ Hinh 8 thé hién khi dong co dung DME thanh phan phat thai mudi than cting giam kha
nhidu. Cu thé & ché d6 nac = 2200v/ph lwong mudi than giém 88,5%, con tai ngc = 1400v/ph Ivong
mudi than giam 64,9%, giam trung binh trén toan dai toc do l1a 74,1%. Ham lwgng CO va mudi
than gidm la do trong nhién liéu DME c6 chtra thanh phan 6xy, giam hién twong thiéu 6xy cuc bo,
qué trinh chay triét dé hon.
5. Két luan

Nghién ctru da thyc hién tinh toan mo phong dac tinh ky thuat va phat thai cla dong co
diesel AVL 5402 bang phan mém AVL Boost khi st dung DME va so sanh véi trudng hop st dung
nhién liéu diesel thong thuong. Két qua tinh toan cho thay: V&i cung lwong nhién liéu cung cap
cho mét chu trinh thi cong suét déng co sé gidm trung binh 19%, dé dam bao cong suét déng co
khéng thay déi can cung cap mét lwong nhién liéu Ién hon, véi déng co diesel AVL 5402 can tang
lvong nhién liéu cung cép cho mét chu trinh 21,5%. Khi st dung DME, cac thanh phén phat thai
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déu giam so véi khi st dung diesel thdng thudng. Tinh trung binh trén toan dai tbc do tinh toan,
CO, NOx va mudi than giam lan lwot la 6,6%, 10,9%% va 74,1%.
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TiINH TOAN XAC SUAT DO CHINH XAC AN TOAN HANG HAI TRONG KENH
THONG TIN CUA HE THONG THONG TIN VE TINH HANG HAI INMARSAT
THEO TIEU CHUAN IMO
CALCULATING THE NAVIGATION SAFETY ACCURACY ON INFORMATION
CHANNELS OF SYSTEM INMARSAT ACCORDING TO REQUIREMENT IMO

PGS. TS. PHAM KY QUANG
Vién Pao tao Sau dai hoc, Trirong DHHH Viét Nam
Tém tat
Bai b&o duwa ra két qua tinh toan cu thé xac suéat dé chinh xac an toan hang hai, theo chi
tiéu “Hé sé kénh thong tin bdo vé - Kovinvarsat ”, trong kénh théng tin cia hé théng thong
tin vé tinh hang hai INMARSAT, khi cé dnh huwéng cda nhiéu vo tuyén loai dai hep. Két
qué tinh toan hoan toan phu hop tiéu chuén theo cac nghj quyét A.529(13), A.815(19) va
A.953 (23) cua Té chirc Hang hai Thé gisi (IMO).
Abstract
In this article, we introduced the result of the caculating probabilistic accuracy of
navigation safety, by using the the factor's protection information channels (Kpy-inmarsaT)
on system INMARSAT under the influence of narrowband noise.This result is in accord
with IMO resolutions A.529(13), A.815(19) and A.953 (23).

1. M6 hinh hoa hé sé kénh théng tin bao vé trong kénh thdéng tin cda hé théng théng tin vé
tinh hang hai INMARSAT khi c6 anh hwéng ctia nhiéu vo tuyén loai dai hep.

Pac diém wu viét ctia hé théng thdng tin vé tinh hang hai INMARSAT |a gép phan nang cao
an toan hang hai va an toan con nguoi trén bién, dac biét trong linh vuwc thong tin va tim kiém va
clu nan toan cau GMDSS (Global Maritime Distress and Safety System) trén bién.

Trong bai bao nay, da st dung chi tiéu “Hé sé kénh théng tin bdo vé - Kov-inmarsat ” trong
kénh thong tin cda hé théng thong tin vé tinh hang hai INMARSAT, khi bi anh huo’ng cta nhiéu vo
tuyén loai dai hep [2, 3] va yéu ciu vé xac suat an toan hang hai theo tiéu chuén cla nghj quyét
IMO [4].

Két qua nghién ctu chi ra rang, méi ma tin hiéu thdi gian trong cu trac tin hiéu théng tin
hang héi cta hé théng théng tin vé tinh hang hai INMARSAT chra dung 32 ky tw v&i chiéu dai
twong ¢ng 1a {a,, }: 01001000010101110110001111100110. Trwéng hop &nh huéng cda nhiéu

v0 tuyén loai dai hep, thi méi quan hé nhiéu dai hep va tin hiéu thong tin hang hai clia hé thong
INMARSAT, biéu dién dw&i dang [2, 3]:
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gg(X, y) =C= = i Smﬂx—(yl)zexp j(l//rn - ZﬂnX)— Sy eXp(— JﬂX)ZeXp j(!//rn =2mx) (1)
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roe a)ozz_l_—ﬂ; X:i)—Q; yzg; Xe[—l,l]; ye[—l,l]; W =7, a, 6{0,1} - chiéu dai
0

ma thi gian cda tin hiéu thi r; Kgr - hé s gidi han cho phép; h2y - gia tri gidi han cho phép cla
nédng lwong nhiéu dai hep.

S& dung phan mém “MathCad” dbi v&i cong thire (1), nhan duwgc két qua mé hinh héa méi quan
hé nhiéu dai hep va tin hiéu (hinh 1) va hé sé kénh thong tin bao vé, trong 4 trwdng hop déc trung
cta INMARSAT (hinh 2), cu thé: Kov-inmarsaT (@) = 1,00; Kov-inmarsat @) = 1,00; Kov-inmarsaT ¢ = 0,88;
Kbv-iINmaRsAT (d) = 0,76.

Khi C = 0,03 (c)

L gpl y

Hinh 1. Két qua m6 hinh hoé& nhiéu va tin hiéu Hinh 2. Két qua moé hinh ho& hé sé Kov-nvarsaT

Nhw vay, khi anh hwéng ctia nhiéu vo tuyén loai dai hep trong kénh thong tin cta hé théng
thdng tin vé tinh hang hai INMARSAT, dai bién thién tdi wu nhat ctia hé sb Kov-invarsar la:
0,76 < Kov-InmARsAT < 1 (2)

2. Tinh to&n xac suat dd chinh xac an toan hang hai theo hé sé kénh théng tin bao vé phu
hop véi tiéu chuan cta Té chirc hang hai thé gi¢i IMO

Xé&c suét an toan hang hai (Pa) dwoc danh gia bdi xac suét lvu lwong hanh trinh cla tau thay
trén mat nwéc ma khong bi bat ky sw tré ngai nao & trén hay dwdi mat nuwéc. Dé tinh toan gia tri Pa: khi
tau hanh trinh trong cac khu viee hang hai nguy hiém, s& dung ham phan bd tuan hoan [1]:

-2
Py =1- exp(%} 3)

Trong do: D - khoang cach ngan nhét dén diém nguy hiém gan nhat (hai ly); M - sai sé binh
phwong trung binh cta vi tri tau (hai ly).

Cong thire (3) dwoce dung dé 1ap bang toan s 4.18 MT-2000 [5], d6i sé tra trong bang la D
va M. Muc dich clia bang toan nay, mét mat, dé tinh toan nhanh va thuan tién gia tri xac suét an
toan hang hai Pa, voi dbi s6 dwa vao bang la D va M, mat khéc, tinh toan gia tri sai sé binh
phwong trung binh M cla vi tri xac dinh tau thay, khi biét trwéc gia tri Dmin theo x&c suat Pa cho
trwére.

Vi dy, khi tAu hanh trinh trong khu vwe nguy hiém, dé& cé dwoc xac xuét an toan hang hai Pa
= 0,982, theo bang toan sb 4.18 MT-2000, méi quan hé gitra cac gia tri D va M cho trong bang 1.
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Bang 1. Méi quan hé giiPa M va D theo bang toan sé 4.18 MT-2000

Pa = 0,982
M 0,2 0,4 0,6 0,8 1,0
D 0,4 0,8 1,2 1.6 2,0

Trwong hop tau hanh trinh trong khu viee hang hai khé khan, khu vwe hep, ndéng can, khu
vire phan ludng, khu vuc eo, kénh, ludng,... yéu cau déi véi xac sut do chinh xac vi tri xac dinh
tau thay (Pcy), hay con goi 1a xac suit do6 chinh xac an toan hang hai, theo cac nghi quyét
A.529(13), A.815(19) va A.953 (23) ctia T6 chirc hang hai thé gidi IMO [4], duwgc xac dinh theo chi
tiéu bang sé 1a Pex = 0,950.

Trong trudng hop cé sy tac déng cdia nhiéu dai hep trong cac kénh théng tin cda hé théng
thong tin vé tinh hang hai INMARSAT, thi xac suét do chinh x&c vj tri xac dinh tau thay khong duoc
dam béo, ddng théi x4c suét an toan hang hai cling sé giam. Nhw vay, viéc lwa chon chi tiéu danh
gia xac suat do chinh xac vi tri xac dinh tau thay, khéng chi phu thudc vao xac suét an toan hang
hai, ma con phu thudc vao hé s kénh théng tin bao vé. Biéu dién médi quan hé gitra cac yéu té nay
nhw sau [3]:

Poc = P X Ky, inmarsar 4)
Hodac c6 thé biéu dién dwdi dang ham sé:
ch = f (KbV—INMARSAT) (%)

Tw (2), (3) va (4) st dung chwong trinh tinh toan “Excel” dwa ra két qua tinh toan cu thé xac
suéat dé chinh xac vij tri vj tri tau x&c dinh (bang 2), trén co s& lwa chon mét sb gia tri xac suéat an
toan hang hai trong bang toan s 4.18 MT-2000 [5]. Pdng th&i, hinh 3 thé hién db thi méi quan hé
gita P, = f(K,,_uarsar ) khi biét trec cac gia tri xac suat Pa.

Bang 2. Két qua tinh toan xac xuat dé chinh xac an toan hang hai theo hé sé kénh théng tin

bao vé
Xac Hé SO Kby-inmarsat
sudt | 0,75 | 0,80 | 0,85 | 090 | 095 | 096 | 097 [ 098 | 099 | 1,00
Pat Xac suat Pcx

0,763 | 0,572 | 0,610 | 0,649 | 0,687 | 0,725 | 0,732 | 0,740 | 0,748 | 0,755 | 0,763

0,859 | 0,644 | 0,687 | 0,730 | 0,773 | 0,816 | 0,825 | 0,833 | 0,842 | 0,850 | 0,859

0,923 | 0,692 | 0,738 | 0,785 | 0,830 | 0,877 | 0,886 | 0,895 | 0,905 | 0,914 | 0,923

0,961 | 0,721 | o0,767 | 0,817 | 0,865 | 0,913 | 0,923 | 0,932 | 0,942 | 0,951 | 0,961

0,982 | 0,737 | 0,786 | 0,835 | 0,884 | 0,933 | 0,943 | 0,953 | 0,962 | 0,972 | 0,982

"
o.8 /fl//;;:// > | —— Pat=0.923
— .

'/‘/ —— Pat = 0,961

0.6
0/ —a— Pat = 0,982
0.5 Kbv
0.75 0.8 0.85 0.9 0.95 1

Hinh 3. Bé thjméi quan hé P, = f(Kbv—INMARSAT) V6 cac gia trj xac suét Pa khac nhau
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Phan tich két qua nhan dwoc tiv bang 2 va hinh 3, rat ra rang: Khi biét trwéc cac gia tri xac
suéat Pa, sy phu thudc clia xac suat dd chinh xac an toan hang hai Pcx vao hé sd Kov-inmarsat €O
dang dbd thi la cac dwong thdng. Chang han, khi tang hé sb Kov-inwarsat tlr 0,96 dén 0,97 (ttrc la
1%), gia tri Xac suét Pcx cling ting theo, cu thé: - Khi Pa = 0,763, gia tri Pex ting tlr 0,732 dén
0,740, ttrc la 0,8%;

- Khi Pa = 0,859, gia tri Pex tang tir 0,825 dén 0,833, tirc & 0,8%;

- Khi Pa = 0,923, gia tri Pcx tang tir 0,886 dén 0,895, tirc la 0,9%;

- Khi Pai = 0,961, gia tri Pcex tang tir 0,923 dén 0,932, trc 1a 0,9%;

- Khi Pa = 0,982, gid tri Pcx téng tir 0,943 dén 0,953, tre 1a 1,0%.
3.Két luan

V&i két qua tinh toan cu thé, rat ra rang: Hé sé Kovinmarsar cang 16m (0,76 < Kpv-inmarsat <1,
thi x4c suét Pcx dwoc nang cao, nhw vay an toan hang hai cang dwoc cai thién. Bé ddm bao xac
suét dd chinh x&c an toan hang hai can phai nang cao hé sd Kov-inmarsat . Nghia la, ddm bao va
nang cao hiéu qua hoat déng kénh thdng tin cta hé théng thdng tin vé tinh hang hai INMARSAT.

Chang han, khi xac sudt an toan hang hai Pa = 0,982, thi hé sb
P, 0,950 . .
Ko mnwvarsatr = — = ———=0,967, nhung néu gidm xac suat an toan hang hai
P, 0,982
P, 0,950
Pat = 0, 961, thi hé s6 Kov-inmarsat trong treong hop nay 1a Ky, \uarsat =P—°" = 0961 0,989.

at
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Ngwoi phan bién: TS. Tran Van Lwong

NHAN DANG NGUY CO TRONG CAC HOAT PONG TREN TAU BIEN

HAZARD IDENTIFICATION IN SHIP OPERATIONS

TS. NGUYEN KIM PHUONG
Khoa Hang hai, Trirong DPHHH Viét Nam

Tom tat
Nhan dang nguy co la khdu quyét dinh trong toan bd quy trinh danh gié rdi ro trong nhiing
hoat déng trén tau bién. Dé c6 thé nhan dang duwoc nhitng nguy co tiém &n mét cach day
du, bai bao khuyén nghj mét sé phwo’ng phap mang tinh ky thugt va dng dung cao. Nhimg
phwong phap nay co thé duoc cac sy quan hang hai st dung mot cach riéng Ié hodc két hop
voi nhau dé dénh giéd mét cach toan dién nhat nhing rdi ro truréc khi bdt dau va trong khi
tién hanh cbng viéc trén tau bién.

Abstract
Hazard identification is critical step in the process of risk assessment in ships operation. In
order to fully recognize the hazards, this paper recommends some technical and applicable
methods. These methods should be used independently or together by duty officers to
estimate wholly the risks before or during implementing any works on ship.
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1. Pat van dé

Trong hoat dong van tai bién, quan ly va danh gia rdi ro da dwoc nghién ciru, trién khai & nhiéu
cong ty quan ly va diéu hanh tau khép noi trén thé gidi. Trong thyc tién trién khai va duy tri hé
thdng quan ly an toan theo B luat Quan Iy An toan, khong it thuyén truo’ng sy quan quan ly va
tham chi mot sb ngudi phu trach an toan cua cac cong ty con gap nhiéu lang tung trong viéc lap
quy trinh, hwéng dan va thye hién danh gia rai ro trong cac hoat dong quan ly diéu hanh tau.

DPanh gia rdi ro thue chat 1a kiém tra mot cach cn than trong cac hoat ddng, cong viéc trén
tau. Trong khi tién hanh kiém tra phai nhan biét cAc bién phap phong ngira sdn cé va quyét dinh c6
can phai c6 hanh déng tang cuéng hay khéng. Muc dich la dé ngan chn hoac it nhat gidm thiéu
kha nang xay ra tai nan va thwong tat trén tau [1].

Viéc danh gia bao gébm danh gia cac rdi ro phat sinh trwc tiép tr cac cong viéc dang
duwoc thwe hién (bao gdm nhirng cong viéc co lién quan dén strc khde va vé sinh, cac tac nghiép
thwong nhat tac nghiép then chét hodc viéc bao dwdng céc thiét bj then chét) va nhirng cong viéc
c6 tiém an lam hai dén con nguoi dang lam viéc cling nhw nhirng ngwdi bi anh hwéng truc tiép b
cbng viéc.

Viéc danh gia can phai thwe hién cho tat ca cac tac nghiép then chét trén tau, cac bién dbi c6
thé cda hoan canh. Mt tAc nghiép cé thé dwoc coi la “cong viéc thuweng nhat” véi rdi ro nhd nhat
trong diéu kién binh thwéng cé thé thé hién rdi ro cao hon khi diéu kién thay déi, chang han diéu
kién thoi tiét xau hodc may moc bi hw héng. Tién hanh danh gia rdi ro vao lac thwe hién mot tac
nghiép nhw vay sé gilp xac dinh cac bién phap phong ngira bb sung can thiét.

Trong thuec tién, rai ro tai noi lam viéc phai dwoc danh gia trwdc khi bat dau bat ky cong viéc
nao. Do vay, thuyén trwdng va cac s§ quan quan ly trén tau can phai c6 nhan thirc day da vé rai ro
va c6 kha ndng danh gia rai ro mot cach chinh xac nhét cé thé. Mét trong nhivng yéu té quyét dinh
trong quy trinh danh gia rai ro, d6 1a “Nhan dang cac nguy co”. Nguy co dwgc nhan dang cang day
da, rd rang bao nhiéu thi két qué danh gia rdi ro sé cang tin cay, chinh xac bay nhiéu.

2. Quy trinh danh gia rai ro co’ ban

Viéc s& dung mot phwong phap hé théng dé danh gia cac cap do rdi ro dwoc goi la Quy trinh
danh gia rai ro. Quy trinh nay bao gdm 6 bwéc co ban: Nhan biét cac nguy co c6 thé xdy ra; Panh
gia tAn suét xay ra; Danh gia hau qua; Banh gia mdc do rdi ro; Ghi chép lai két qué danh gia rai ro
va thue hién; Ra soat lai quy trinh danh gia rii ro va cap nhat néu can thiét [2,3].

Mtrc d6 théng tin can thiét d& dwa ra mot quyét dinh 1a rat rong. Trong mot sé trwéng hop, sau
khi nhan biét dwoc cac nguy co, cac phwong phap danh gia tan suét va hau qua thich dang mang
tinh chét dinh tinh c6 thé cho phép danh gia dwoc mkrc d6 rdi ro. Tuy nhién, & cac trwdng hop
khac, doi héi cac phan tich dinh lwgng phai dwgc thwc hién. Quy trinh danh gia rdi ro dwgc minh
hoa nhw hinh 2.1 [4].

Phwong phap dinh tinh

| i |
| DANH GIA TAN SUAT i - Cac rii o
' [ cackidu 't [Panhgiakha| i chac chan va
™| c&n nguyén | nangxdyra [ 1 cac rii ro lien
o T e oo-- i - - | quan. .
Nhan dang R : ’U’O’E: lvong kha_» - Nhirng yéu to
(mmmmsmmmescsooosoppesoooooiooo——————o P nangxayra [®| chd yéu g6
nguy co ; DANH GIA! HAU QUA : ohan gay ari
| Cac kiéu ! Panhgiacac | ' ro.
| anh hwéng - 7| tacdong e - So sanh voi
i i ! céc rai ro khac.
1 ! :

Céac lwa chon hiru ich lam gidm
rdi ro xac dinh dwoc

Cép dd cac khuyén céo
dinh tinh

Hinh 2.1. Quy trinh danh gia rii ro co’ ban
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Diéu quan trong nhat quyét dinh sy thanh cong cda viéc phan tich, danh gia rdi ro d6 1a phai
lwa chon dwoc phwong phap thich hop (hodc biét két hop mét cach hop |y cac phwong phap véi
nhau) cho hoan cénh hién tai.

3. Cac phwong phap nhan dang nguy co

Viéc nhan dang cac nguy co la buwéc dau tién va la budc quan trong nhat béi vi tat ca cac
bwéc sau d6 déu phu thudc vao né. Budc nay phai dwoc hoan chinh va chinh xac, va trong chirng
muwc c6 thé dwoc phai dwoc dya trén qué trinh quan séat cac hoat ddng. Tuy nhién, viéc nhan dang
cac nguy co khong dé dang khi n6 c6 thé 1an dau tién xuét hién. Tinh tron ven va dé chinh xac c6
thé dat dwoc chi khi quy trinh mang tinh hé théng. Diéu dé budc tac nghiép phai cé sw huén luyén
va huéng dan day da d& dam bao rang né dugc thwe hién theo cach ky lwéng va chac chan. Cac
thuat nglr dwgc s dung phai dwoc dinh nghia mét cach rd rang va quy trinh phai dwgc mo ta mét
cach day da. Vi du: “cac nguy co — Hazard” phai khong dwoc 1an 16n véi “can rii ro — Near miss”,
“can rui ro — Near miss” khéng dwoc 1an vé&i “cac sy ¢d - Incidents”, “cac sv cb - Incidents” khéng
dwoc 1an 16n véi “cac tai nan — Accidents”, “cac tai nan — Accidents” khéng dwoc 1an véi “cac hau
qua - Consequences”.

Do nguy co la ngudn géc cuia cac bién cb c6 thé dan dén cac hau qué khéng mong mudn vi
vay nhirng phan tich 1am sang té rii ro phai dwoc bat dau tir hiéu biét vé nguy co hién tai. Mdc du
viéc nhan dién nguy co hiém khi cung cép céac thdng tin truc tiép can thiét cho viéc dwa ra cac
quyét dinh, nhwng né lai 1a bwéc then chét trong danh gia rai ro. D6i khi viéc nhan dang nguy co
dwoc thuwe hién bang cac ky thuat cé cau trac hé thdng. Nhwng ciing co khi viéc nhan dién nguy co
chi la mét bwéc an (khi cac nguy co da dwoc nhan biét mot cach rd rang) chivr khéng phai dwoc
thwe hién mot cach cé hé héng. Sau day Ia mot sé phwong phap chung dwoc st dung dé& nhan
dang nguy co [4].

3.1 Ky thuat nhdn dang nguy co’ (Hazard Identification Technique - HAZID)

HAZID la mot thuat nglr chung dugc str dung dé mo ta muc dich thyc hién viéc nhan dang
cac nguy co va két hop cac bién c6 co tiém nang gay ra hau qua dang ké. Vi du, HAZID cla
phwong tién khai thac dau mé ngoai khoi c6 thé nhan biét dwoc cac nguy co tiém an gay hau qua
ddi véi con nguoi (nhw thuong tat, cai chét), déi véi moi trwong (tran dau va 6 nhiém), dbi véi tai
san tai chinh (méat ho&c gidm san lwong). Ky thuat HAZID c6 thé ap dung cho toan bé hay mét bd
phan cta mét phwong tién nhw con tau hoéc ciing c6 the ap dung « dé phan tich cac quy trinh hoat
dong. Dya vao hé théng dwoc danh gia va cac nguédn lwc c6 sdn ma qua trinh thwc hién mot
HAZID c6 thé khac nhau.

Tinh d&c thu la hé thdng danh gia dwoc chia thanh céac phén c6 thé quan ly dwoc va mot
nhom cdng tac quan ly thdng qua cac phién thao luan (thwong st dung danh muc kiém tra -
Checklist) d& nhan dang cac nguy co tiém an phu hop véi mbi phan cta hé théng. Qua trinh nay
thwong dwoc thye hién béi mét nhém coé kinh nghiém trong thiét ké va van hanh phuwong tién va
cac nguy co dwoc xem la quan trong sé dwoc wu tién danh gia ky hon. Thyc té trén tau bién,
nhém nay thwéng bao gdm céc sy quan quan ly boong, may.

3.2 Phan tich pham tru Nhan-qua (What-if Analysis)

Phan tich nhan qua la mét cach tiép can tri ndo dwoc sir dung rong rdi bang cach dat cau
hdi c6 két cAu khong chat ché nham lam ré cac nguy co tiém an c6 thé |a nguyén nhan gay ra cac
rdi ro hay cac van dé khi thuc hién hé thdng. Do dd, can phai ddm bao réng cac bién phap thich
hop ngdn chan cac nguy co dwoc thwe hién dung chd. Ky thuat nay phai dwa vao mét nhém céac
chuyén gia dé dwa ra moét phwong phap toan dién cé thé ap dung cho bat ky hoat dong hay hé
thdng nao.

Phan tich nhan qua dua ra cac mé ta dinh tinh cGa cac van dé tiém an (thé hién dudi dang
cac cau hoi va bién phap ung phoé) ciing nhw danh sach cac khuyén cdo nhdm ngén ngira cac van
dé&. Phan tich nhan qua c6 thé ap dung cho hau hét cac loai tng dung kiéu phan tich, d&c biét cac
loai ng dung kiéu phan tich bi chi phéi b&i cac chudi sy kién don gidn. Phan tich nhan qua déi khi
duwoc st dung doc lap, nhwng hau hét thwong duoc st dung dé phu tro cho cac k§ thuat khac
(d&c biét la viéc phan tich cac danh muc kiém tra).

3.3 Phan tich danh muc kiém tra (Checklist Analysis)

Phan tich danh muc kiém tra 1a sw danh gia c6 hé théng dwa vao cac tieu chuan duwoc thiét
lap tir trwdc & dwdi dang mot hay nhidu danh muc kiém tra. N6 c6 thé &p dung cho kiéu phan tich
murc cao hodc chi tiét va dwoc st dung chi yéu dé cung cp théng tin cho viéc phéng van, xem
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xét lai cAc tai liu, kiém tra hién trwong cha hé théng dang duwoc phan tich. Ky thuat nay dwa ra
danh sach dinh tinh cGa cac quyét dinh phu hop va khéng phu hop cung véi cac khuyén céo cho
viéc khac phuc nhirng sw viéc khéng phu hop. Phan tich danh muc kiém tra dwoc si dung nhw [a
phan bd tro hodc khong thé thiéu dwoc cla cac phwong phap khac (dac biét 1a phwong phap phan
tich nhan qua) nhdm chi tam vao cac yéu cau dac biét.

3.4 Phan tich nguy co’ va kha nang tac nghiép (Hazard and Operability Analysis - HAZOP)

Ky thuat phan tich HAZOP st dung céac tir chi dan d&c biét dé goi y cho nhirtng ngwéi thudc
nhém giau kinh nghiém xac dinh dwoc cac nguy co tiém an hodc kha nang tac nghiép lién quan
dén céac bo phan cla thiét bi ho&c hé théng. Nhirng tir chi ddn mo ta céc sai sb tiém an to cha y
thiét ké duoc tao ra bang cach xac dinh trwéc tap hop cac tinh tir (Vi du: cao, thép,...) dé tir do
xac dinh trwdc tap hop cac thong so qua trinh (Ivu Iu’o’ng ap suét, ket céu,. ..). Nhém cong tac giau
kinh nghiém tién hanh thao luan vé hau qua tiém an cla cac sai sd nay va néu xac dinh dwoc van
dé lién quan phu hcyp v&i hau qua tiém an thi ho phai dam bao dwa ra dwoc bién phap bao vé gidp
ngan ngua sai sb xay ra. Kiéu phan tich nay chu yeu dwa ra cac két qua dinh tinh, mac di moét vai
két qua dinh lwong don gian c6 thé c6. Muc dich st dung chinh cia phwong phap HAZOP la xac
dinh cac nguy co’ an toan va nhirng van dé phat sinh trong cac hé thdng hoat dong lién tuc.

3.5 Phan tich cac tac déng hw hong va cac dang hw héng (Failure Modes and Effects
Analysis - FMEA)

FMEA la mét cach tiép can Iy luan quy nap t6t nhat phi hop cho viéc danh gia phan cing
cac hé théng dién va co khi. K§ thuat nay khong phu hop cac van dé& hang hai véi quy md réng
nhw hoat déng clia cdng hodc tinh an toan toan dién cla tau bién.

Ky thuat FMEA duwoc coi nhuw 1a dang hw hdng cia méi thanh phan hé théng c6 thé gay ra
cac van dé hoat dong cla hé théng. Ky thuat nay ddm bao cho cac bién phap an toan thich hop
ngdn chén cac nguy co dwoc thwe hién kip thdi. Ky thuat nay c6 thé ap dung cho bat ky hé théng
xac dinh nao, nhung dwoc siv dung chid yéu trong viéc ra soat cac hé théng co khi va dién (nhw hé
thdng ctvu hda, hé théng dong lwc/lai tau bién). N6 ciing dwoc si dung nhw la co s& cho viéc tdi
wu héa ké hoach bdo dwéng cac trang thiét bj bdi vi phwong phap nay tap trung mét cach cé hé
thong truc tlep vao trng dang hw hdng cac trang thlet bi. FMEA dwa ra sy m0 ta dinh tinh cla céac
van dé tlem an (dang hu héng, nguyén nhan gbc ré, cac tac dong va bién phap an toan) va ciing
thé bao gdm ca viéc dy tinh cac hau qua va/hodc tAn suét xay ra ctia hw héng.

3.6 Vai tro cda “yéu té con nguoi”

Trong bét c 16 lwc nao dé xac dinh cac nguy co va danh gia céac rdi ro lién quan dén nguy
co thi déu phai xem xét mdi quan hé gitra cac hoat dong clia con ngudi véi cac hé théng ma ho
van hanh. Van dé xay dung yéu t6 con ngudi cé thé dwoc két hop trong nhirtng phwong phap xac
dinh cac nguy co, danh gia rui ro va xac dinh mc d6 tin cay cla cac bién phap an toan. Vi dy, cac
tee chi dan x&c dinh nguy co phai dwa ra duoc goi y cho nhém danh gia dé can nhéc viéc xay dwng
yéu t6 con ngudi nhu su tiép can, cac giao dién diéu khién,..

Nhirng ngw®i thwe hién viéc danh g|a rdi ro can phai nhan thirc dwoc sy tac dong cla yéu
to con nguwdi. Ho phéi dwoc huan Iuyen dé co6 thé cai thién kha nang phat hién sy dong goép tlem
4n cda con nguoi trong danh gia rai ro. Phan tich rai ro co thé dé dang phat hién duoc 16i tiém an
clia con ngudi dbi voi bat ky sy twong tac nao clha con ngwdi va dwoc coi la mot phwong thire
kiém so4t rai ro rd rang. Tuy nhién, didu quan trong dé& nhan ra vai trd cGa con ngudi trong danh
gia rdi ro d6 chinh la khi hanh déng ctia con ngudi dwoc 4n sau viéc danh gia do.

Vi vay “Yéu tb con nguwdi” dwoc coi la keo dinh dé gén chét viéc danh gia rdi ro theo quan
diém khoa hoc co6ng nghé véi viéc danh gia ri ro theo quan diém quan ly chat lwong toan dién.

3.7 Mét sé vi du vé nhan dang nguy co’

Sau day la mét sb vi du vé cac nguy co da dwoc nhan dang bang cach st dung mét trong
sb cac phuong phap nhan dang nguy co néu trén hoac két hop cac phwong phap véi nhau moét
céach hop ly:

Céc nguy co vé hda hoan: Vat liéu dé& chay, khi gay nd, hoi gay chay nd; Binh xit, thiét bi
phun son; St dung khéng ding cach céac thiét bi phao hiéu; Hut thube 14; Lwu trir khdng dung cach
céac chét liéu d& chay; Thiéu chuyén mén vé phéo hiéu; St dung khéng cach cac vat lieu dé chay;
Thiéu ké hoach (rng phé dbi véi cac tac dong dac biét; St dung khéng dung cach céac chét 16ng dé
chay; Lwu trir khdng ding cach cac chat 1dng dé chay; Bao bi chira chét 16ng dé chay khéng ding
cach; Thong gi6 khdng dung cach; Thiéu thuc tién vé phong chay va dap chay thich hop; Ap dung
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khong dung quy trinh dap chay, quy trinh han cat; Chay tw phat tir gle dau; Céch ly Itra, tw bbc
chay tw vai bong bj ngam dau; Céc thiét bj dap Itra va voi rong bi can tré; Khong huén luyén s
dung céc thiét bi chiva chay; Khéng déng dwoc cac clra chan Ita.

CAc nguy co vé strc khde: Mét mdi do lam viéc kéo dai va lam thém gi¢; Thwe pham lau ngay
duoc st dung, chira nhiéu vi khuén hogc bi str dung nham; Luu gitr thye phdm khéng ding cach,
dé gan cac ngudn nhiét cao; Di tng, dau co, maét thi giac; Khéng ap dung dung ki thuat lao dong;
S dung khéng ding cach cac thiét bj bao ho cac nhan; Lam viéc tai khu vye tleng on co cuong
dod cao; Lam viéc qua nhiéu trong th&i gian ngan ap lwc, mét méi; Thiéu thue tién so ctru ban dau;
Anh huéng cla chét kich thich.

Cac nguy co ve lam day: Day khéng dugc bao dwdng, khéng dugc thay thé kip thoi, khong
ding loai, cac méi nédi sai, tac dong tir tia cwc tim, day bi thdi rira hay bi kho; Khiém khuyét ti
chinh cac thiét bj lam day; Thiéu dao tao vé thuwc tién lam day an toan.

5. Két luan

Tt ca cong viéc déu tidm an rdi ro. O cac mirc d6 khac nhau, rdi ro luén tdn tai, trong tat ca
cac hoat ddng clia con ngwdi. Trén tau, rdi ro cling tiém an khap moi ngéc ngéch, trong cac hoat
dong stra chiva bdo dwdng, lam hang, cap roi cau, truc ca trén bién,... nhat la nhirng diéu kién
khac nghiét trén bién hoan toan khac biét trén bo.

Dé danh gia rai ro hiéu qua, diéu quan trong 1a phai nhan dang dwoc nhirtng nguy co cé thé
dan dén rai ro. Nhitng bao céo vé tai nan va tinh hudng nguy hiém can dwoc hét sirc coi trong vi
nhing b&o céo nay cung cap cho ching ta nén tang dé cé thé nghién clru vé rdi ro cta hang loat
cbng viéc, ma trwéc hét [a nhan dang nhirng nguy co' tiém an mét cach day dd va rd rang. Trong
thwe tién quan ly an toan tau bién, nhitng bao cao vé kiém tra va danh gia; tai nan va tinh huéng
nguy hiém: phan tich an toan cdng viéc; cac 4n ban béo trwdc cac nguy co da an hanh; ghi nhan
va dé xuét vé cong viéc clia cdng nhan; di liéu vé an toan nguyén vat liéu,... sé gilp ta hiéu dwoc
sw hién hiru cta cac rui ro va nhan dang dwoc nhivng nguy co trong hang Ioat cbng viéc trén tau.
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ANH HUONG CUA HOAN LUU KHi XA TO'I CAC CHI TIEU KINH TE, KY
THUAT CUA DONG CO DIESEL TAU THUY
EFFECT OF EXHAUST GAS RECIRCULATION (EGR) TO ECONOMIC AND
TECHNICAL PARAMETERS OF DIESEL ENGINES

TS. NGUYEN HUY HAO
Khoa May tau bién, Truong PHHH Viét Nam
Tom tat
Hoan lwu khi x4 1a mét trong nhing gidi phap nham gidm thiéu mdc dé phat thai NOx
trong khi x4 duoc ap dung cho céc déng co diesel c& nhd. Tuy nhién, néu ty 16 khi xa
hoan luu vé duwong nap khéng hop ly sé gay énh huwéng xdu dén kha néng lam viéc cda
déng co. Néi dung bai bao phéan tich anh hwdng cda hoan Iwu khi xa téi cac chi tiéu kinh
té ky thuat cda dong co diesel tau thay.
Abstract
EGR (Exhaust gas recirculation) is one of the solution that applied for small diesel
engines to reduce NOy emission. However, EGR may badly influence on working ability of
the engine if it is not properly calculated. In this article was analyzed the effect of EGR to
economic and technical parameters of diesel engines.
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1. Pat van dé

Hoan lwu khi xa tirc 1a dwa mot phén khi xa quay tr& lai duong nap ctia déng co dé hoa
troén véi khong khi nap. Khi trong khi nap clia dong co diesel cé6 mét phan khi xa, Iuo’ng khi xa nay
sé hoa trén cung v&i khdng khi va nhién liéu trong buong dot dong co, sy chiém ché cla né sé lam
gidm lwong khong khi nap trong budng dbt va do do glam ndng dd oxi can thiét cho qua trinh chay
trong xi lanh déng co. Chinh vi vay nhiét @6 cwc dai ctia qua trinh chay sé giam, lam giam tbc do
hinh thanh NOx ttr qua trinh chay.

~ Cac két qua nghién ctru da chi ra rang khi lugng khi xa hoan Iwu vé duong nap dong co
chiem khoang 50% lwong khi xa ra khoi xi lanh ddng co thi nong dé NOx trong khi xa c6 thé giam
toi 80%, néu két hop hoan Iwu khi xa voi viéc lam am khong khi nap thi néng dd NOx trong khi xa
con dwgc giam thap niva.

Tuy nhién, bén canh tac dung lam giam ndng d6 NOx thi viéc hoan lwu khi xa vé dwdng nap
s€ lam tang nong d6 hydrocarbon (HC), khi CO va mudi. Hon niva khi lwgng khi xa hoan Iwu nhiéu
sé lam giam lwgng oxi trong khi nap, dan dén chat lwgng qua trinh chay giam, lam giam cong suat,
hiéu suat, tang suat tiéu hao nhién liéu ctia déng co.

Chinh vi vay lvgng khi xa hoan Iwu vé dwong nap can phai dwoc tinh toan hop ly aé dam
bao gidm ndng dé NOx trong khi xa theo yéu cau nhwng khéng anh hwédng nhieéu dén cong suat va
sw lam viéc binh thwong clia dong co.

2. Tinh toan céac chi tiéu kinh té, ky thuat cta dong co’ khi thwe hién hoan Iwu khi xa vé dwong
nap

. Dé danh gia anh hwéng c;ﬂa hoan Iwu khi xa t&i sw lam viéc cla dong co diesel chung ta
can tinh toan cac chi tiéu kinh t&, ky thuat ctia dong co & cac ché dé cong tac khac nhau khi tién
hanh hoan lwu khi xa. Tuy nhién do pham vi bai bao c6 han nén tac gia chi gidi thiéu ket qua tinh
toan cac thong sb cong tac cla doéng co & ché do dinh mirc v&i cac t)’( I& khi xa hoan Iwu vé dwong
nap khac nhau. Viéc Iya chon ché do tinh toan nhw vay khong lam mat di tinh khoa hoc, b&i chung
ta biét rang & ché dd nay lwgng khi NOx sinh ra trong khi xa la nhiéu nhat va can dwgc quan tam
hon ca.

Néu goi k 1a ty |& khi xa hoan lwu khi d6 k s& dwoc biéu dién bdi ty sé:

k — th
Qi

v&i: Qn (kg/h) — lwu lwgng khi xa hoan lwu; Qkx (kg/h) — lwong khi xa do dong co san ra trong mot
gio. Khi dé:

Q. =kQ,, (kg/h).
Lwong khi xa do dong co’ sinh ra trong mét gi¢ dwoc xac dinh theo biéu thtrc:
Qix = Gni(alopik + 1) (kg/h)
trong dé:
- Lo: lwong khong khi ly thuyét can thiét d& dbt chay hét 1 kg nhién liéu, Lo dwoc xac dinh
phu thuéc vao loai nhién liéu st dung (kmol/kg nhién liéu);
- a: hé sé dv lwong khong khi;
- pk: Khéi lwgng phan tir ctia khong khi nap (kg/kmol);
- Gni: lvgng nhién liéu tiéu thu cho dong co trong mét gio (kg/h).
C4c thdng sé can tinh toan:
Céc thong s6 clia dong co can tinh toan bao gom: suét tiéu hao nhién ligu chi thi; hiéu suat
chi thi; ap suat chi thj binh quan; céng suat chi thi.
. Céc két qua dwoec tinh toérJ cho dong co diesel BNVD26A-2 tai Phong thye hanh “Mé phéng
budng may” ciia Khoa May tau bién.
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C4c thong sé két cau cta dong co (dwoc cho trong ly lich may):

- Ki hiéu doéng co 6NVD26-A2 - Ap suét c6 ich binh quan dinh mtrc: Pen = 8.88 kG/cm?

- Sb xilanh: i=6 - Suét tiéu hao nhién liéu dinh mic: gen = 165 g/ml gidr

- Puong kinh xilanh: D =180 mm - Suét tiéu hao dau nhon: gan = 3 g/ml gi&y

- Hanh trinh piston: S =260 mm - Hé sbé nap: Mn = 0.97

- Vong quay dinh m&c:  n =750 v/p - Hé sb dw lwgng khéng khi: o =1.65

- Cong sudtdinh mérc: ~ Nen =300 malyc | - Ther tw nd ciia dong co (chiu tién): 1-3-5-6-4-2

- Ty sb nén: €=14.5 - Nhién liéu str dung: D4u DO

- Ap suét chay cyc dai: Pz = 73 kG/cm? - Khéi lwgng riéng cda nhién liéu (15°C): 0.8513 g/cm?

- Hiéu suét co gidi: nm=91% - Nhiét tri thap: 10.000 kcal/kg

C4c thong sé tinh toan & ché dé dinh murc (theo cac thong sé két ciu):

- Cong suét chi thi: Ni = Nen/mm = 300/0.91 = 329 ma lwc
- Ap suét chi thi binh quan: Pi = Pen/nm = 8.88/0.91 = 9.75 kG/cm?
. L 632.3 632.3
- Hiéu suat c6 ich: TeH = = =38.3%
0., Qy 0.165x10000
- Hiéu suét chi thi: it = Ne/mMm = 0.383/0.91 = 42.1%
- Suét tiéu hao nhién liéu chi thi: OiH = gerxnm = 0.165x0.91 = 0.15 kg/ma lyc. gio
Céc théng sé khai thac ctia déng co:
- Puwong kinh éng nap: dnap = 200 mm
- Nhiét d6 méi trvong: To =302 °K
- Ap suét khéng khi trwéc clra nap: Pk = 1.33 kG/cm?
m-1 2-1
e [ij 4?3§jz
- Nhiét d6 khéng khi trwde clra nap: Tk = T, | — =302 — =348 °K
P, 1.0
- Ap suét cubi qua trinh nap: Pa = 0.9x1.33 = 1.2kG/cm?2
- Hé sb khi sot: vr=0.02
- Nhiét d6 khi sot: Tr = 700°K
T +AT, +y, T, 348+10+0.02x700

= = 360°K
1+, 1.02

- Nhiét d& cubi qua trinh nap: Ta

Cac bwérc tinh toan:

Vléc tinh toan céc chi tiéu kinh t& ky thuat clia dong co dwoc tién hanh theo trinh tw sau:

B1. Tinh Iwgng nhién liéu tiéu thu cho dong co trong 1gi0 & ché do dinh marc (v&i gia thiét
tiéu thu nhién liéu cho dong co dwgc gilr nguyén & cac ché do cé hoan lwu khi xa):

Gni = genxNen (kg/gi®)

B2. Tinh lwong khi xa do déng co sinh ra & ché do dinh muc (coi lweng khi xa la khéng dbi
khi cé hoan Iwu):

Gix = Gni(aLopik + 1) (kg/gi®)

v&i: uk 1a khéi lwong phan tlr ctia khong khi, lay px = 28.97 kg/kmol;

Lo la lwong khong khi can thiét d& dét chay hoan toan 1 kg nhién liéu, lay Lo = 0.495
kmol/kg;

B3. Tinh lweng khong khi cap cho dong co trong 1 gid & ché d6 dinh mirc:

Gkk = aLopkGni (kg/gi®)
B4. Tinh lwong khi xa hoan lwu vé dwong nap:
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Goi k (%) la ty 1& khi x& hoan lwu vé duwdng nap, khi d6 lwong khi x& hoan lwu sé 1a:
Gix-h = kGkx (kg/gi®)
B5. Tinh lwong khoéng khi sach cép vao xilanh ddng co khi c6 hoan Iwu khi xa:
Gik-hl = Gk — Gks-hl = Gk — KGrx (Kg/gid)
B6.Tinh hé sb du lwong khong khi khi c6 hoan Iwu (voi gia thiét lwong nhién liéu cap Gn
khong doi):
an = Gkk—hl _ Gkk _kax
L,24Gyy L, 4Gy
B7. Tinh khéi lwgng riéng cta khoéng khi nap:
Goi Pe, Te, pe lan Iwot 1a &p suét, nhiét do va khéi lwong riéng cia khong khi & diéu kién tiéu
chuan, khi dé khoi lwgng riéng cltia khéng khi nap tai diéu kién dang xét dwoc tinh:
B T.P. o, B 273x1.33x1.29
< TP, 348x1
B8. Tinh suét tiéu hao nhién lidu chi thi:
Vi chiing ta da gia thiét rang lvgng nhién liéu cap cho déng co & ché d6 dinh mirc G la khong doi
nén khi d6 ap suat chi thi binh quan cuta xilanh dong co dwgc xem nhw la khong doi, khi do:

=1.35 (kg/m3)

318.4n, P,

Qi =— = o

an L, TP
B9. Tinh hiéu suét chi thi ctia dong co:
632.3 632.3

i = 9 mQn ) g; n x10000

B10. Tinh céng suét chi thi cia déng co':
i X 49.5%x10000

632.3
Cé4c két qué tinh toan dwoc cho trong Bang 1

Ni—hI

Bang 1
Két qua tinh toan céac chitiéu kinh té, kYthuégt] cta déng co khi thuc hién hoan lwu khi xa
Tylé A X
kh)ll xa Hfuiﬁ]dw Suét tiéu hao nhién liéu | Hiéu suat chithi | C6éng suét chi thi
STT hoan kh()ﬁg ghl’ chi thi cua dong co cua dong co cua dong co
lwu gih (kg/ml gio) Nihi Ni-ni (M)
k (%) Olhl
1 5 1.563971 0.156379 0.404338 316.5384
2 10 1.477986 0.165477 0.382108 299.1357
3 15 1.392002 0.175698 0.359878 281.7329
4 20 1.306017 0.187266 0.337648 264.3302
5 25 1.220033 0.200464 0.315419 246.9274
6 30 1.134048 0.215663 0.293189 229.5247
7 35 1.048064 0.233356 0.270959 212.1219

3. Két qua thir nghiém hoan lwu khi xa trén déng co

Dé so sanh v&i két qua tinh toan, tién hanh thwc nghiém trén chinh déng co BNVD26-A2,
két qua thwc nghiém trong Bang 2 duéi day dwoc tién hanh & cac ché do tai khac nhau cla dong
co rng v&i ty 1€ hoan lwu khi xa 1a 10%.
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Bang 2

Két qua thwc nghiém déng co’ & cdc ché dé tai khdc nhau twong trng véi vong quay dinh mirc

n = 750 v/p, khi ty 1é hoan Iwu khi xa vé dwong nap 10%

Phu tai dong co’

25% 50% 75% 85% 100%
2.44 4.88 7.33 8.3 9.76

. 2
Pi (kG/em?) 4.74 7.11 7.99 9.27
52.52 57.21 60.4 63.47 67.08

2
Pz (kG/cm?) 56.06 58.59 60.93 63.73
N () 825 165 2475 2805 329.67
! 160 230.1 270 303.12
NO= (porm) 152 170 213 269 346
x (PP 129 150 182.9 224.9

~ So v6i két qua thue nghiém, sai léch vé tinh toan Iy thuyét cong suét chi thj ctia dong co' &
ché do dinh mre

AN, = 303.12-299.13
303.12

4. Panh gia anh hwéng caa hoan lwu khi xa t&i cac chi tiéu kinh té, ky thuat cua déng co’

Két qua tinh toan cac thong s6 cong tac clia dong co cho thay, khi thwc hién trich mét phan
khi xa ra khoi xilanh déng co quay tré lai dwdng nap nham giam ham lvgng NOx trong khi xa sé
lam thay ddi cac théng sb cong tac ctia dong co, mirc dd thay déi cia cac thong sb phu thudc vao
ty 1& khi x& hoan lwu, cy thé:

- Khi ty 1& khi xa hoan Iwu thap (k = 5%) thi khong anh hwdng nhiéu dén cac thong sb cong
tac clia dong co: cong suat chi thi giam 3.8%, suat tiéu hao nhién liéu tang 4% con hiéu suat chi thi
cla doéng co giam 4.2%, tuy nhién ham lwgng NOx gidm khéng nhieu;

- Khi ty 1& khi x& hoan Iuu k = 10~15%, cong suét chi thi ciia dong co gidm 9.1~14%, suat
tiéu hao nhién liéu tang 10.3~17.1% con hiéu suat chi thi cia ddng co gidm 9.2~14.5%;

- Khi ty 1& khi xa hoan lwu k = 20~30%, cong suét chi thi giam 19.7~30.2%, suét tiéu hao
nhién liéu tdng 24.8~43.8% con hiéu suat chi thj cila déng co giam 19.8~30.4%;

- D&c biét, khi ty 1& khi xa hoan Iwu k = 35%, céng suét chi thi gidam 35.5%, suét tiéu hao
nhién liéu tdng 55.6% con hiéu suat chi thi cla déng co gidm 35.6%;

Nhw vay ty I& khi x& hoan Iwu thich hop nhat nam trong khoang tir 10~15%.

5. Két luan

Gidm ndng dd NOx trong khi xa bang cach hoan lwu mét phan khi x& vé duwéng nap la mét
gidi phap dung dan cho viéc kiém soat nguén 6 nhidm méi trwéng tlr khi x& cac déng co diesel c&
nhd. Tuy nhién viéc tinh todn hoan Iwu khi xa khéng hop ly c6 thé lam anh huéng rat Ién dén sw
lam viéc binh thwdng cla déng co.

Cac két qua tinh toan trén mot déng co diesel cu thé da cho thay ty Ié khi xa hoan luu vé
duwéng nap thich hop nhat la khoang 10~15%. V&i ty 1& hoan lwu nay cac théng sé kinh té, k§ thuat
cla doéng co thay déi khdong dang ké, trong khi dé theo két qua thir nghiém thi ham lwong NOx
duoc gidam dang ké (t¢i 35%).
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=1.32% Ia khong dang ké.
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SU PHU THUOC CUA DO RONG BUP SONG VAO SO PHAN T’ VA HUONG
LAI TIA CUA HE ANTEN THANG ULA
THE DEPENDENCE OF THE BEAM WIDTH ON THE NUMBER OF ELEMENTS
AND THE BEAM STEERING OF LINEAR ANTENNA ARRAY

TS. TRAN XUAN VIET
Khoa Dién-Dién tir, Trirong DHHH Viét Nam
Tom tat
Hé anten thang ULA (Uniform Linear Array) |& mét trong nhiing hé anten diéu khién gian
db hwéng rét linh hoat. Bai bao nay trinh bay mé hinh toan cda hé anten thdng ULA dé
khdo sat mét sé déc tinh co ban cda hé anten nay trong dé cé sw phu thuéc cia dé réng
bap séng vao sé phén ti va huéng lai tia.
Abstract
Uniform Linear Array (ULA) is one antenna system directivity control very flexible. This
paper presents the mathematical modeling of ULA to study the basic characteristics of
the antenna system include the dependence of the beam width on the number of
elements and beam steering.

Key words: Uniform Linear Array.

1. Hé anten ULA

DP6i v&i mot hé anten (nhiéu thanh phan), viéc x& Iy tin hiéu két hop cho phép khai thac
duwoc ca lwong tin tlre chra trong cac ddc tinh khdng gian cta ca phan bd trwéng séng dién tir va
ctia ca phan bd khong gian cha cac thanh phan anten, mang lai nhiéu (rng dung thuc té, nhw [2]:

- Cai thién mot s dac tinh hwéng cta anten ma han ché viéc phai ting kich thwéc hay sé
phan t& anten,

- Thiét Iap anten véi gidn d6 hwdng thich nghi, cé cwe dai vé phia tin hiéu hu ich va suy
giam khong vé cac huéng can nhiéu,

- Kiém soat dong th&i mét vung khéng gian nhét dinh (anten nhiéu tia),

- Piéu khién glan dd hwéng bang phwong phap quét dién tep,

Céc phan tlr cia mot hé anten c6 thé dwoc sap xep trong khong gian theo nhiéu dang hinh
hoc khac nhau, nhw theo mét vong tron, theo mét mat phang hay theo mét hinh khéi.. ., tuy nhién
thwong gap hon ca la hé anten ULA.

Khai niém hé anten ULA dwoc x& dung trong bai bao nay bao ham hai nghia:

- Th&r nhat: ULA (Uniform Linear Array) la mang tuyén tinh cac phan t& (dwoc sap xép trén
moét truc thang), cach déu.

- Th& hai: ULA (Uniformly excited Linear Array) 1a mang tuyén tinh cac phan t&r dwoc kich
thich (hodc cam (ng) dong déu, trc 1a bién do tin higu trén cac phan t& la nhw nhau, chi sai khac
ve pha.

Cac noi dung dwoc khao sat & day la mot sb dac tinh dinh dang bap séng ciia mét hé anten
ULA, v&i mot sb gia thiét gan voi cac tng dung trong thuc t&, nhw sau [2], [6]

- Hwéng song téi chi xét nam trong mat phadng ma gian dd hwéng cla tirng phan tlr la nhw
nhau va 1a ddng huéng, tirc 1a goc nghieng @ = /2 , va do d6 géc phwong vi @ dac trung cho
hwéng song toi.

- Khong xét téi sw ghép twong hd gitra cac phan ter.

- Dai thong cua tin hiéu la nhé so voi tan s6 séng mang (bang hep).

2. M6 hinh so liéu

CAu truc dién hinh cta mét hé anten ULA nhw trén hinh 1. N6 bao gédm N phan t& tr 0 dén
N-1 dwoc sap xép doc truc ox, cach déu nhau mot khodng béng d.( A/2), tiec 1a d dwoc coi la
khodng cach chuan héa (so v&i A/2), chon gbc toa d6 tring véi vi tri phan t&r 0, va hwédng duong
trén truc ox thé hién trén hinh vé. Cac phan t&r anten la d&ng huéng trong méat phang nam ngang
chra truc ox.

Hwéng séng téi lam véi truc cta hé anten mot géc € . Biéu dién sy diéu ché cla mat séng
dén bdi dwdng bao phirc bang gbc la s(t). Gia thiét rang tap am & tat ca cac phan ti riéng biét co
cung dd 1&n & moi hwéng. Chon phan t& 0 1am chudn, sy khac pha cla tin hiéu dén phan t i la:
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o =k.d, = (27ﬁ.c03¢).(i.d.%) =r.id.cos¢ 1)
Tin hiéu thu dwoc tai phan t&r i ciia hé anten ULA la:
ui — As(t).e““" — AS(t).e_J'”"'d'Cos¢ (2)

& day A la mét hé s6 tinh toan.
Tin hiéu z(t) & dau ra hé anten la:

2= 3 w0 = ASY we T = A T(9) g

Ham f (@) dwoc goi la hé sb mang:

N-1 o
f (¢) — zwie—j.ﬂ'.l.d.005¢ @
i=0

Hé sbé mang xac dinh ty sé cua tin hiéu thu dwoc tai dau ra cta hé anten z(t), trén tin hiéu
As(t), do dwoc trén phan t& gbc, nd nhw 1a ham clia hwéng séng tai DOA (Direction-Of-Arrival).
Bang viéc diéu chinh gia tri trong s0, {wj, c6 thé nhan duoc gidn do hwong cé cuc dai lon nhat-
bup séng chinh theo hwédng mong muodn «a, goi la hwédng lai tia, dé chinh la mét trong cac chirc
nang cua hé anten dwoc goi la dinh dang bip séng (beamforming).

v Mat séng dén 050
K~ phantk0
: :'a‘Ar‘=i.d.cos¢
K . 0.48
¢ Mait séng dén
M- phén tr i
- » X 046
phanttr O phantir 1 phantir i phantir (N-1) .
E
W, W, W W,
0.42
z
2(t) U'duz 4 6 8 10 12 14 16 18 20 22
N
Hinh 1. Mé hinh sé liéu hé anten ULA Hinh 2. Ser phu thuéc cda (Nus) vao
thu mét mat séng dén tir hwréng ¢ s6 phan tr N [2]

Hé anten nhw mé ta trén hinh 1, c6 hé sb mang trong méat phang @ = /2 phu thudc vao
cAu tric mang va dac biét l1a phu thudc vao trong sé diéu chinh, cu thé 1a:

Wi — ej.zz.i.d.cosa

®)

Khi d6 hé sé mang la:

N-1 o
f(g,) = Zwie—j.ﬂ.l.d.(cosgﬁ—cosa) o
i—0

Va cé ham phuong hwéng chuan héa cla hé anten la :
N-1
F(¢ a) _ ‘f(¢,a)‘ _ i zwe—j.n.i.d.(cosgﬁ—cosa) @)
! |
max‘ f (¢’ a)‘ N i=0
C6ng thirc (7) cho thay gidn dd huéng clia hé anten c6 mot sé dic diém nhu sau:

- F (@, ) 1a ham ch&n déi véi ¢, nén chi can khao sat gian dd hwong clia hé anten vai ¢
bién thién ter 0 dén 180°
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- D6i v&i mot hwang lai tia (a) bl véi mét hwong lai tia khac (7-a), gia tri cos a dbi dau,
hoan toan khong lam thay doi két qua khao sat néu chon phan t&r chuan va hwéng truc ox nguoc
lai.

3. Sw phu thuéc ctiia d6 réng bup séng vao Nva a
Mot trong nhirng (ng dung quan trong cua hé anten ULA la tao bdp séng hep va di‘éy khién
guét bup séng. Hay khao sat sy phu thudc cta dé rong bup song hé anten ULA vao sb phan ti¢ N
va huwéng lai tia a.
Trong (6), dat:
o =rmidu(g,a) vi U(d,a)=Ccosa—Ccos¢ @)

C6 thé viét lai (6) thanh:
Nzl joi Nzl joridu(da)
f(g,a)=) eM? =" welme )
iy i=0

Gia tri U(@, @) co thé dwoc coi la dic trung huéng chuén héa, trong d6 cos¢ ddc trung cho
hwéng lai tia, quyét dinh béi cac trong sb {wi}, con cos dac trung cho hwéng khao sat, u déc trung
cho sw chéch hwéng khao séat so voi hwéng lai tia.

Biéu thirc (9) c6 dang moét cap sbé nhan, sé hang dau 1a 1, cong boi bange!”. C6 thé tinh
ham phuong hwong tb hop bang céach tinh téng cac sé hang clia mét cap s6 nhan. Tuy nhién,
trong [1], téng (9) dwoc tinh bang phwong phap hinh hoc véc to trong mat phang phiec. Khi do,
mdi s6 hang cla (9) c6 thé dwoc biéu dién bdi mét véc to don vi. Véc to thir nhét (i=0) tring véi
truc thwc ox, con cac véc to tiép theo quay so véi truc thwe mét goc bang (id). Néu ¢ > 0 thi hwéng
quay nguoc chiéu kim dong hd, con néu ¢ < 0 thi huéng quay thuan chiéu kim déng hé. Ham
phuwong hwéng chuan héa la [1]:

: %
sin(N 2)‘:i

sin(N.;.d.n.u)

(10)

F(u):%.

sin(%) ‘

sin(;.d.zr.u) ‘

Do rong bup song (& mirc suy gidm nlra cong suéat) dwoc tinh gitka cac diém lam cho F(u) =
-3dB (trc 1a +/0.5). Céac két qua tinh toan cho thay cé sw phu thudc cla d6 réng bap séng nlra
cbng suét ¢ 3 vao hai thong sb la N (sé phan t&r ctia hé anten) va hwéng lai tia « . Trong [2], dwa ra
khai niém do réng bup séng,chuafm hoa Nus, dé tién khao sat dac tinh cGa d6 rong bap song cia hé
anten ULA, trong d6 N Ia sO phan t&» cta hé anten, us |a gia tri cla u tai d6 ham phuong hwéng
chuan hoa suy giam 3 dB. Hinh 2 [2] biéu dien Nus gan nhw khéng doi theo N va bang 0.4429,
ngay ca khi N=3 sai s6 ciing chi la 5%, con khi N>7 sai s6 khong qua 1% (hinh 2).

Khi N dd I&n, do rong bup séng dwoc tinh gan dung theo [3]:
- 0.88581
%= Nlsing
Néu tinh « 3 bang do, déi | 1a khodng cach gitra cac phan t&r thanh khodng cach twong dbi
so v&i niva bwdce song | =d.(1/2) taco:
() ~ - 12)

N.d.sina

11)

Theo (12), trong mét sé trwdng hop cu thé (va thwong gap) : d =1, a =7/ 2, tee la dbi voi
hé anten ULA c6 khoang céach gitra cac phan t&r bang nira bwédc song, & hwédng lai tia vuong goc
véi truc hé anten ULA (Broadside), ta nhan dwoc cong thirc tinh dd rong bap séng rat don gian:
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AC) =X whid=1, a=7/2) (13)
4. Két luan

T (12) va (13), rat ra két luan :

- D6 rong blp séng cta hé anten thdng ULA ty 1& nghich véi sb phan t& N, N cang 16n, khau
dod anten cang I&n, bap song cang hep. D6 chinh la mét trong cac tng dung ctia hé anten ULA. Cong
thirc (12) va (13) tuy la cac cdng thirc gan dung, nhwng cé dinh dang rat don gian khi trng dung tinh
do rong bap séng cuia hé anten ULA., dac biét & hwdng Broadside (hwong o =72/ 2).

- D6 réng bap séng ty |1é nghich v&i gia tri sin cia hwéng lai tia o, & hwdng lai tia
a=ml2,sina =1, d6 rong bap séng hep nhat. & cac huwéng lai tia nhd, theo (12), d6 réng bap
séng sé co gia tri rat Ién, tuy nhién cac két qua dwa ra trong [3] chwa luan gidi dwoc cac diém bat
thuwdng nay.

- Khi str dung hé anten ULA d& tao bap séng hep va diéu khién huéng lai tia, thi mudn gity
do réng blp séng & mdt hwéng lai tia a (khdng qua nhd) dwoc nhw theo hwéong lai tiaa =7/ 2,
thi phai tang sé phan t& N béng ding sé lan suy gidm cuda gia tri sin « .

- Do réng bup séng ty & nghich véi khoang cach gitra cac phan tk, khi d tdng, cing mot sb
lwong phan ti, khdu d6 ctia hé anten tang 1én, d6 rong blp song hep di. Mot s6 cong trinh nghién
ctru cho thay nhan xét nhw vay ciing chi dwoc chap nhan trong mét pham vi bién déi nhéat dinh cta
gia tri d. Tuy nhién trong nhiéu tng dung cu thé, néu chon d > 1, trc 1a khoang cach gilra cac phan
ter I&n hon nlra budc song thi d& gap giadn d6 hwéng c6 xuét hién nhiéu bap séng, tuy nhién néu
chon d < 1 ttec & lam gidm khau do anten, sé& lam ting do rong bup song chinh. Do do6 thuwdng
chon d=1 (ttrc 1a khoang cach gitra cac phan tlr thwéng chon bang nira buéc séng).
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PIEU KHIEN TUWA PHANG HE TRUYEN DONG DPIEN MQT CHIEU
TREN MIEN THO'I GIAN THUC
REALTIME FLATNESS-BASED CONTROL OF A DC ELECTRICAL
DRIVE SYSTEM

PGS.TS. TRAN ANH DUNG, KS. PHAM VAN AN
Khoa Dién-Dién tir, Trirong DHHH Viét Nam

Tom tat

Bai bao trinh bay viéc xay dung md hinh thuc nghiém hé diéu khién truyén déng dién mot
chiéu st dung nguyén ly phang. Thuat toan diéu khién nay duwoc thuc hién trén phdn mém
Matlab-Simulink théng qua card ghép néi may tinh PCI — 1711. Bé diéu khién phang véi kha
ndng quan sét tai da dem lai cac chitiéu chat long tét véi mét déi tirong phi tuyén trong ché
do lam viéc khéng tai ciing nhw c6 téi. Cac két qua thuc nghiém thu duoc chung té diéu
khién phdng mang lai vu thé vuot tréi vé khé nédng thiét 1ap va bam quy dao dat so véi cac
bé diéu khién truyén théng.
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Abstract

The paper presents about building a DC electrical drive system empirical model using

flatness principle. This control algorithm are implemented by Matlab-Simulink software via

PCI — 1711 coupling computer card. Flatness-based controller with load observing capability

has brought well quality criteria with a nonlinear object in with load and without load working

mode. The experimental results obtained demonstrate the flatness control bringing more
dominance about ability planning and tracking reference trajectory than traditional
controllers.

1. D4t van dé

Cho dén nay dong co dién mot chiéu van déng mot vai tro quan trong trong cac nganh cong
nghiép boi kha nang diéu khién dé dang. Nhiéu ly thuyét diéu khién tuyén tinh dwoc ap dung cho
ddi twong nay da dem lai két qua t6t. Tuy nhién trong cac ché do qua do, tinh phi tuyén cuta dbi
twong duoc ch 16 o rét lam g[am chat lwong g’leu khlen Vi vay, bai bao dat var] dé nghlen ctru ly
thuyet diéu khién phi tuyén — diéu khién twa phang nham nang cao chat lwgng dieu khién trong cac
ché do qua dé. Tinh phang c6 lgi ich vé cung to I&n trong viéc thiét |1ap va bam quy dao dat.

Bb cuc cla bai bao gdm céac phan phan dau la khai niem hé phang va tinh phang cua dong
co dién mot chiéu; thiét ké cac bd diéu khién dong dién, téc dd va bd quan sat tai; phan cudi la cac
két qua thwc nghiém.

2. Khéi niém hé phang

Tinh phang vi phan 1a mét thudc tinh cAu tric quan trong cda nhiéu hé théng diéu khién

[1]. Xét mot hé thong phi tuyén dwoc biéu dién béi phwong trinh trang thai (1):

Xx=f(x,u) (1)
Trong d6 U = (Uy,eeeene. , um)T la vecto dau vao va X =Xy, , Xn)T la vecto trang thai.
Hé thdng (1) dwoc goi la hé phdng khi va chi khi ton tai mét tap hop m céac bién
Y=Yy ,¥,)" théa man 3 tinh chat sau:
y=h(xu,...u™). @

e Moi bién cla biéu thirc (1) c6 thé dwoc biéu thi trong quan hé cta Y va mét sé hiru han
dao ham theo thoi gian, cu thé:

x=A(Y, Y 3_/(“)) ; u=B(Y, Y, 3_/([3)) . (3a,b)

e C4c thanh phan cla tap bién phéng Ia vi phan doc lap, tie 1a khong tén tai ham g nao dé
g(Y1sevrenes Y ) = 0. @

Nhw vay mot tap hop cac bien Y = (Y,....... . Ym)' dwoc goi la dau ra phing hay dau ra

tuyén tinh cta hé thong (1). C6 mot sb lwong dang ké cac mé hinh trong thuc té 1a c6 tinh phéng:
cac dong co dién, can truc, cau truc, cac khau diéu khién chuyén déng, cac 16 phan &ng hoa
hoc,..

3. D{)ng co dién mét chiéu kich thich vinh cteru (PCMC) va tinh phang
Mo hinh toan hoc ciia BPCMC dworc chi ra trong phwong trinh (5):
diy 1 ; 60K,

= w+—U
dt T, 2 24 L, @
a a a (5a.b)
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Trong do: u: dién ap phan &ng; R,, L, : dién tr& va dién cdm mach phan &ng; e: strc
dién dong phan ¢ng; K,: hang sb dién ap; K,: hang sb mémen; J: mémen quan tinh; T,:
moémen dién ctia dong co; T, : mémentai; B : hé s6 nhét; T, : mémen ma sat.

Mb hinh (5) cia DPCMC la phéng véi Y = @ 1a dau ra phdng. Chirng minh BCMC théa méan
tinh phang bang céach kiém tra cac diéu kién lién quan. MGt tinh chat quan trong clia tinh phang vi
phan Ia cac bién trang thai va bién dau vao c6 thé dwoc biéu dién tryc tiép thong qua tap dau ra
phéng va 1 s hiu han cac dao ham cla ching. Tinh chat nay cé thé vé cling hiru ich trong thye
nghiém khi dat trong quan hé v&i cac quy dao: tir quy dao cia Y, quy dao cia X va U dwoc suy
luan ngay.
4. Thiét ké boé diéu khién phang
4.1 B6 diéu khién dong dién

Dau tién, ta sé xay dung bo diéu khién dong dién. Nhe vao tinh chat 2 ctia hé phang, ta sé
st dung cac bién dau ra mong mudn dé tinh toan gia tri tin hiéu ra cta bo diéu khién.

U, =R, + La%+@ Ko (6)
dt 2z

Cé4c gia tri c6 dau (*) thé hién cac dai lwong dat. B diéu khién dong dién & day chinh la
khau tinh toan dai lwvgng U..
4.2 B6 diéu khién téc d6

Gia dinh rang bd diéu khién dong d& dam bao hoat déng tét, c6 i, — i; da nhanh, hé (5b)
c6 thé dwoc xem nhu 1a 1 hé théng voi bién didu khién i, va nhidu T, . Bo didu khién téc do dva
trén nguyén ly phéng sé la:

da)* oy *
J W_’_TL + Bma) +Tf
i, = (7)
Kt
4.3 Bé quan sat mémen tai
Dwa trén cu trdc cta bod diéu khién phdng téc do6 ta thay tai la nhiéu diu vao can biét, n6

duoc st dung dé tinh toan gia tri dat cda dong dién phan tng i;. Do vay, can thiét k& mot bo
quan st tai & cung cap thong tin dau vao cho bg diéu khién toc do. Gia tri tai quan sat cang bam
sat tai thyee thi chat lwong dieu khién dem lai cang ting. B6 quan sat tai dwoc thyc hién dwa trén
sy do lwdng toc d6 quay cua doéng co.

Ta c6 hé phwong trinh sai léch quan sat:

é —[—ﬂ—ljé Lo K g
® J 1 Mo JeT,_ J iy JeTf (8)
éTL =-le,

Trong do: €, =1, — I, : sai léch quan sat dong dién phan tng; & =T, —'Icf : sai léch quan
sat moémen ma sat; €, = w— @: sai léch quan séat téc do; éTL =T, =T, : sai léch quan sat mémen
tai.

Hé phwong trinh sai léch quan sat c6 thé dwoc viét lai dwéi dang ma tran nhu sau:

6, |-Bny, _l{éw} Ke _l{éﬂ o
1=l NN S X AT
e, —1, o 5] o o [*
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Khao séat tinh 6n dinh theo tiéu chudn Routh: hé théng sé 6n dinh khi va chi khi:

B, .
Il>—T,|2 <0.

Céac bo diéu khién phang c6 nhiém vu tinh toan dai lwong diéu khién tir quy dao tin hiéu ra
mong mudn. Do vay khi st dung diéu khién phdng can s dung két hop bd bl sai I1éch hoat dong

song song nham nang cao dé chinh x&c.

5. Xay dwng chwong trinh diéu khién hé truyén

dong dién mét chiéu trén mién thoi gian

thwe
J | —»{In1 out1 p| Digital
Output
Omega Ref > P
DIRECT DETECTOR DIRECT
Advantech
P w Mea la=* > 1a Udk* PCI-1711 [auto]
Analog » > ~
Input P Omega Lo P Load P 1a Mea ‘»EI_—’ Analog
S Output
Omega_mea P> Current Speed Regulator Current Regulator D
Advantech S Control Voltage
PCI-1711 [auto] Load Observer ] Advantech
PCI-1711 [auto]
»
Analog - \:l
Input
la_mea
Advantech
PCI-1711 [auto] Scope

Hinh 1. C4u tric diéu khién twa phang trong ché dé théi gian thuc

Céu tric thyc nghiém diéu khién phang cho BCMC qua card PCI-1711 dwoc chi ra trong hinh 1.
Tham so6 BCMC nhu sau: céng suat dinh mirc 23W; dién ap dinh [nirc 2QVDC; dong dién dinh mirc 1,8A,;
md men dinh mirc 0,074Nm; téc d6 dinh mirc 3000v/ph. Tham sé bd diéu khién: Kp_i=0,01; Ki_i=30,97;
Kp_w=0,0262; Ki_w=0,0588. Tham s6 b0 quan sat tai: |, =8828; |, =—0,93.

Set speed & Real Speed - PID

Set Speed & Real Speed - Realtime
T T

- Set paint
— Real

20 40 E 80
Time [s]

a. Bdp umg téc d6 dit vatéc doé thuc

Set Current & Real Current - Realtime

20 40 G0 80
Time [s]

b. Bdp dng dong dién dat va dong dién thuc
Hinh 3. biéu khién twa phang khi khéng tai

Sot Speood & Real Speed - Flatness - with Load, with Observer
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b. Pap dmg dong dién dat va dong dién thuc
N - A - R . P >
Hinh 2. biéu khién PID khi khéng tai
Sot Spesd & Real Speed - PID - with Load
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a. Bédp g téc do dit vatéc doé thuc
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a. Pdp mg téc d6 dit vatéc d6 thuc
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Set Current & Real Current - PID - with Load

] 5 1.0 15 ° Time [s] o e
Time [s]
b. Dép g dong dién dit va dong dién thuc b. Pap trng dong dién dat va dong dién thuec

bserved Load Torque - PID - with Load
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N

-0.04
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3 " i 'U'Ubu é Time [s] 1‘0 e
-0.065 5 10 s

Time [s) c. Ddp ung tai quan sat dwoc

¢. Dap umg tai quan sat dwoc Hinh 5: Didu khién twa phang khi c6 tai
Hinh 4: biéu khién PID khi cé tai

Cac hinh 2, 3, 4 va 5 lan lwot chi ra cac két qua thwc nghiém cuta diéu khién PID va diéu
khién phang. Cac hinh 2(a,b), 3(a, b) la két qua thwc nghiém trong trwdng hop dong co chay khéng
tai; cac hinh 4(a,b,c), 5(a,b,c) la két qua thuc nghlem trong trwong hop déng co chay co tai. Sy
khac biét vé chat lvong trong 2 phuo’ng an diéu khién la khong ro rét khi dong co chay khong tai.
Tuy nhién khi chay c6 tai, diéu khién phéng thé hién wu diém vuwot trdi khi van ap dat duogc tbc do
déng co va dong dién phan (rng bam séat cac quy dao dat. Piéu nay ciing cho thay bd quan sat tai
hoat dong tét, cung cap thong tin chinh xac va kip thdi ctia tai cho bod didu khién téc do.

6. Kéet luan

Nguyén ly phang dwoc st dung trong hé truyén déng dién mét chiéu dem lai két qua tot,
ching té tinh dung dén cha ly thuyét nay trong viéc diéu khién cac dbéi twong phi tuyén. Dac biét
kha nang diéu khién két hop thiét lap quy dao d&t giup cho diéu khién phang phiu hop trong cac
&ng dung can bam dau ra theo mét qu§ dao cho truwdc, mac du cAu tric didu khién con phirc tap.
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UNG DUNG KY THUAT SIEU AM BO DO DAY ONG NHU'A HDPE
APPLICATION OF ULTRASONIC TECHNIC TO MEASURE THICKNESS OF
HDPE PIPE

PGS.TS. LE QUOC VUONG

Khoa Dién — Dién t, Trivong DHHH Viét Nam

KS. NGUYEN VAN NHAN

Cong ty C6 phén Nhyra Tién Phong

Tom tat

Ky thuat siéu 4m da duroc biét dén tir 1du va duoc Umg dung rét rong réi trong nhiéu finh
vue nhw y hoc, cong nghiép,... Mét tng dung méi nika xin duoc dé cép dén la dung siéu
am dé do d6 day va kiém tra chét lrong san phdm trong céng nghiép sén xuét éng nhua

Tap chi Khoa hoc Céng nghé Hang hai S6 38 - 04/2014 60



CHAO MUNG KY NIEM NGAY THANH LAP TRUONG 01/04/1956 - 01/04/2014

HDPE tai Cong ty C6 phan Nhya Tién Phong D4y la mot céng doan cuc ky quan trong
dé thyc hién muc tiéu dwa chét lvong san pham dat dwoc cac chudn qudc té.

Abstract
The ultrasonic technicality has been popular for a long time and used in a lot of profession
such as medicine, industry... The more new application is using utrasonic technic to
measure the length and check the qualification of the output in the HDPE plastic pipe
manifacturing industry at Nhua Tien Phong company.This is an important process to
achive the goal to make outputs have the international quality.

1. Mé& dau

Phwong phap do do day bang siéu am la mét k§ thuat kiém tra khdng pha hdy mau, khong
can phai cét hay phan doan, né thwdng duwoc st dung dé do chiéu day vat liéu t» moét bén. Chinh
vi nhitng wu diém trén nén né da dwoc tng dung dé do d6 day san pham éng nhwa ngay trén day
truyén san xuét véi muc dich khi ra khdi day truyén san pham phai dat di céac tiéu chuan quy dinh
can thiét.

2. Nguyén ly hoat déong

Siéu am la séng am & tan sd cao vwot qua gidi han tai nguwdi c6 thé nghe thay dwoc. Dai
tan so siéu am trong may kiém tra thuo’ng st dung trong khoang glwa 200kHz va 20 MHz, trong
mot sé thiét bi dac biét nguwdi ta c6 thé st dung cao t&i 200MHz. Du & tan sb nao séng am cting la
cac soéng dao dong co hoc, nb truyen trong moi tru’o’ng dan am theo cac dinh luat co ban vé séng
co hoc. Cac may siéu am dung dé kiém tra san pham trén day truyén déu la may siéu am xung,
nghla la may phat di mot chum soéng siéu am dén vat can kiém tra va thu chim phan xa vé dau do
dé may tinh phan tich va tinh toan th&i gian di chuyén cda chum siéu am.

B& phan co hoc quan trong nhat ctia mot may do siéu am 1a diu do, tai day cé mat tinh thé
ap dién, thwdng no 1a mot phién thach anh c6 dwdng kinh khodng 10mm va cé do day tir 0,5 dén
1mm tdy theo tan sé st dung. Phién thach anh khi dwoc kich thich mét xung dién ap thi n6 sé co
dan, dao déng tao ra séng co hoc ¢ tan sé siéu am. Séng siéu am phat ra tlr dau do sé truyén
vao chi tiét kiém tra, dap vao bé mét trong san pham va phan xa tré lai. M6t phan nang lwong séng
phan xa sé quay vé dau do (Iic nay thach anh dang & trang thai nghi), tai day do hién twong ap
dién ngwoc, cac séng am dap vao phién tinh thé lam né dao déng co va tao ra tin hiéu dién c6
dang séng hinh sin va dwoc dwa dén may tinh dé phan tich.

Measuring principle wall thickness Fipawal

PE
Ultrasonic
A Water ) )
<t

s=V *t
2
S = Wall thickness
V = Ultrasonic speed
t = Transit time in material

Hinh 1. Swrphan xa cda séng siéu am

Céc loai dau do:

Pau do tiép xic: La loai dau do co thé tiép xuc trwe tiép vai chi tiét kiém tra. Phép do véi dau
do tiép xuc thwdng thwee hién don gidn nhat va la sy lwa chon dau tién cho cac trng dung do chiéu
day bang siéu am.

Pau do tré: Dau do tré dan am bang I&p dém chét déo, epoxy hoéc silicon lam 16p dém gitra
dau do va chi tiét kiém tra. N6 ding dé do vat liéu mong vi can phai tach xung phat ra khéi xung
phan xa ti mat day. Bau do tre co the S; dung nhw phan tlr cach nhiét, bédo vé dau do nhay voi
nhiét do khi tiep xuc vo&i chi tiét néng. Loai dau do nay ciing co thé duoc tao hinh dang hoac
dwdng bao deé tiép am véi cdc mat cong dét ngdt hoac nhirng vi tri kho tiép can.

Pau do nhang: DAu do nhang s dung cot nuoc hodc bé nuwéc dé truyén séng Am vao chi
tiét kiém tra. Chang c6 thé dwoc st dung dé do cac san phdm chuyen dong trén day chuyen phép
do quét trong trwdng hop do dd day hay khuyét tat cta dng chdéng giéng khoan dau khi,v.v..
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Pau do kép: Dau do kép dwoc st dung chl yéu dé do trén cac bé mét thd rap, do sw &n
mon. Cac dau do phat va thu riéng ré dwoc gan phan tré nghiéng mot goc nho dé hoi tu séng am &
khoang cach da chon trong chi tiét. Mac du phép do v&i dau do kép doi khi khéng dugc chinh xac
nhw céc loai dau do khac, nhwng chuing thwe hién tét trong cac (ng dung kiém tra sw an mon.

3. Cac yéu cau cta chum siéu am khao séat

- Yéu cdu tan sé phat sieu am: Can mot budc séng dé cé thé phat hién vat thé nhé nhét,
troc tién ta tim tan sé dé co d6 phan giai 1 mm. St dung méi quan hé ¢ =r.f, v&i ¢ = 2350m/s la
van toc am thanh trong nhwa cng.

c 2350m/s
f=—=——=235MHz
A 0.00Im
Nhw vay tan sb cta séng siéu am can c6 dd phan dai 1mm trong nhwa cing la 2,35MHz.
. -Yéu cau chu ky lgp cia chum siéu am (WRP- Wavelet Repetition Period): Thoi gian yéu
cau dé truyen moét chum song siéu am va thoi gian danh cho nghe tin hiéu doi vé dwoc quyét dinh
bang chu ky 18p siéu am. N6 bang ty |é nghich clta tan s6 lap lai.

1
WRP = ——
WRF

- WRF (Wavelet Repetition Frequency): Tan s6 Iap lai cia chum siéu am, tan s6 nay phu
thudc vao do day vat khdo sat. Néu do day nhd thi ta cé thé tang tang tan sé 1ap dé tang tac do
kiém tra san phdm. Gia s& mot chum siéu am dwoc phat ra sau 500 ps, thi tn sb I&p cia né sé la:

WRF = 1/WRP = 1/500.10™° = 2000 Hz

Vay tan phat cac chim siéu am |a 2KHz thi théi gian gitra cac chum siéu am 1a 500ps.

- Yéu céu vé dé dai cua mot chum siéu am (SWL — spatial wavelet length): Trong thwc té,
chum siéu am bao gém mét day cac tan sé khac nhau, chiéu dai ctia né cé thé dwoc wéce lwong va
duwoc goi la d6 dai khdng gian. N6 dwoc tinh tlr bwoc séng A va sb chu ky (n) cla tin hiéu kich
thich dau do:

SWL =A.n
~ Gia thiét rang dau do can phat siéu am vao trong nwdc véi chum siéu am c6 3 chu ky va tan
s6 3 MHz. Ta xac dinh bwdc séng clia chum siéu am can phéat, véi C = 1480m/s la van toc truyén
am trong nwoc:

© _1480M/S _ ) 9310m=0,493mm
f 3.10°c/s

V&in = 3, thi SWL = A.n = 0,493mm x 3 = 1,479 mm, ttec la khi phat chim siéu am c6 3 chu
ky v&i tan s6 3 MHz thi chiéu dai khéng gian (SWL) cta né la 1,479 mm.
4. Cac phwong phap kiém tra d6 day

~ Nguoi ta dwa vao céc tinh chat sau day clia song siéu am dé kiém tra chiéu day va danh gia

chat lwgng cta san pham:

4.1. Can ¢t vao khoang thoi gian séng siéu am truyén qua vach éng va vong vé dau thu do
phan xa tir be mat trong cua vach ong, thoi gian nay vao khoang vai ps, nguoi ta co thé tinh chiéu
day S cda thanh 6ng bang cong thirc sau.

S=Vxt/2
Trong dé: S = Chiéu day cta éng;
V = Van tbc truyén am trong nhya bang 2350m/s;
t/ 2 = Thoi gian séng siéu am truyén qua vach éng
Cha y: May tinh sé xc ly dé bo qua thoi gian song siéu am truyén trong méi trwéng dan am
la nwéc voi tredng hop dau do la loai khdng bam séat bé mat ong.
4.2. Can clr vao sy ddo pha cla song siéu am thu vé: Khi vat liéu cé dd khang &m nhé gan
v&i vat liéu cé khang am Ién hon thi séng phan xa tir mat phan céach gitra hai vat liéu sé bi dao
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pha so véi séng thu dwoc tr mat phan
céach voi khdng khi, ngwoi ta lgi dung hién
twong ddo pha nay dé kiém tra dd déng
nhét cda vat liéu trén thanh éng.

4.3. Pé kiém tra do 16i 16m b& mat
trong clGa thanh éng nguwoi ta s dung
nhiéu dau do d&t cung trén mot mét phang
va bao quanh than éng, c6 thé la t» 4 dén
16 dau do, cac dau do nay lan lwot phat
séng siéu am va nhan séng phan xa, may Hinh 2. Séng sié,u émf d{? bi dao pha so véi
tinh sé so sanh vé mat thoi gian cta chum séng siéu am b
phan xa tlr dau do nay so véi thdi gian cia
chum phan xa tir dau do bén canh dé tim ra dd chénh léch va tr doé chi ra cac vi tri 15i 16m & mét
trong cda thanh éng. 'ng dung nay ciing chi ra dd day méng clia thanh dng & cung mét mat cat
khao sat.

Hinh 3. S dich vong phét siéu &m cda cdc dau do

Trong hinh 3, dau do B phat siéu am trong khi d6 thi dau do A va C dang & ché d6 thu dong
nén né nhan chiim phan xa dé chuyén thanh tin hiéu dién. Chu ky hoat dong tiép theo, dau do C lai
dworc kich hoat phat con dau do B va D thu chUnj phan xa. Lan lwgt cac chu ky hoat déng clia dau
do tao dwgrc mot vong quét siéu am quanh than ong.

4.4. Ngoai cac phwong phap danh gia trén ngwdi ta con loi dung hiéu trng Doppler: la sw
thay dbi tan s6 song siéu am khi né dwoc chiéu vao mét vat dang chuyén dong. Nho su thay doi
tan so nay ta xac dinh tac dé dich chuyén ctia 6ng qua dau do, tirc la tAc do ra sédn pham cla day
truyéen.

5. Nhirng yéu té6 can quan tam

- Kich thuéc va hinh dang: Khi do cong cGa bé mét cang Ién, hiéu qua truyén am gitra dau
do va chi tiét kiém tra cang giam, nén khi do cong ting Ién thi kich thwéc clia dau do can phai
gidm di. Phép do trén bé mat cong ddt ngot, dac biét [a mat I6m, cé thé yéu cau dau do tré dac biét
bam sat mat can do hodc dau dd nhing dé sw truyén am dat dwoc hiéu qua. Dau do tré hoac
nhang ciing cé thé dwoc st dung dé do & cac dwong ranh, 16 héng va nhivng khu vuc twong tw
nhwng s tiép can bi han ché.

- Nhiét dé: Dau do tiép xdc théng thwdng co thé st dung trén bé mat cé nhiét d6 t¢i 50 do
C. Nhwng néu stir dung dau do tiép xuc trén vat liéu néng hon cé thé gay hw hai vinh vién b&i anh
hwéng cta sw gidn né vi nhiét. Trong nhirng trwdng hop nhw vay nén st dung dau do tré véi phan
tré chiu nhiét, dau do nhing, hodc dau do kép chiu dwoc nhiét do cao.

- D6 chinh x&c: R4t nhiéu yéu t6 anh hwéng dén d6 chinh xac cta phép do trong (ng dung
nhét dinh, bao gém viéc chuan thiét bi, tinh dong nhat clia van téc am trong vat liéu, do suy giam
va tan xa am, do tho rap clia bé mat, dd cong bé mat, su tiep xUc va sw khong song song cla hai
mat phan cach. Tat ca nhirng yéu td nay can dwgc xem xét khi Iya chon thiét bj va dau do. Voi
phép hiéu chuan dang, phép do co thé dat do chinh xac 0.001 mm. D chinh xac trong mét ng
dung nhét dinh c6 thé xac dinh tét nhat thong qua st dung mau ddi chirng da biét chinh xac chiéu
day.

6. Két luan
Nhw vay k§ thuat do siéu am la khong thé thiéu dwoc trong qua trinh san xuét 6ng nhua
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HDPE. D& san xuat dwoc nhirng mét 6ng dat tiéu chuan quéc té thi doanh nghiép ludn phai doi
moi cong nghé ma quan trong nhét 1a van dé danh gia chat lwgng san phdm dau ra dé co dwoc
nhi*ng san pham dap (rng dwoc nhu cau ky thuat cao phuc vu céng nghiép va dan dung.

Can nang tinh tw dong hoéa 1én mot cap méi la may do siéu am sé két ndi voi vi x& Iy clia
may chinh (may ép dun) dé tw dong diéu chinh toan bo day truyén san xuat dé san pham ra khuon
khéng con nhirng bién ddng vé cac kich thwédc va tién t&i mét hé thong day truyén ty dong hoa
hoan toan.
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BO DIEU KHIEN TOC DO MO’ CHO DONG CO DIESEL - MAY PHAT DIEN
DU PHONG
A FUZZY LOGIC SPEED CONTROLLER FOR STANBY DIESEL GENERATOR

TS. HOANG BUC TUAN
Khoa bién - Dién ttr, Trirong DHHHI Viét Nam
Tom tat

Hé diesel méy phéat dién dw phong 1a hé phi tuyén manh, phu téi thay déi ngdu nhién

khéng theo quy luat va dai thay déi trong pham vi rong. Do vy, véan dé giir 6n dinh téc d6

quay cho déng co Diesel luén duoc dau tw nghién ctru dé nang cao chéat luong hé théng.

Bai bao gidi thidu bo diéu khién téc d6 mo cho déng co Diesel may phét dién dw phong.
Abstract

Stanby diesel generator system is strongly nonlinear system, electrical load changes

randomly irregular and change over a wide range. Thus, the problem remained stable

rotation speed for diesel engines is always to invest in research to improve the quality of
the system. This paper presents a fuzzy logic speed controller for stanby diesel
generator.

Key words: Standby diesel generator, nonlinear system, a fuzzy logic speed controller.

1. Gidi thiéu

Tram phat dién dy phong dung lam ngudn dw phong cho cac cong ty, xi nghiép, cac cong
trinh, nha xwéng, van phong, cao 6c, bénh vién, mang lwdi vién théng, cac khu cong nghiép, khu
ché xuét... May phat dién cla tram phat dién dw phong thuwong 1a may phat dién xoay chiéu déng
bd ba pha c6 bo tw dong diéu chinh dién ap. Bong co lai may phat dién phd bién Ia dong co
Diesel, vi d& dang trong viéc van hanh, stva chi*a, khai thac, cling nhw trang bj cac hé théng diéu
khién tw dong.

Tan sb cta dong dién xoay chiéu dwo’c sinh ra phu thudc vao téc do quay cua déng co
Diesel lai may phéat, ma tAn sb nay phai duy tri 6n dmh trong qua trinh cong tac cda tram, vi vay toc
do quay cta dong co Diesel ciing phai dwoc duy tri dn dinh [1, 3]. Theo quy dinh, dai thay déi téc
doé cua d(f)ng co diesel trong qué trinh qua d6 phai nhd hon 5% tdc d6 quay dinh mic va dai thay
ddi toc do & ché do 6n dinh khong vwot qua 2% toc do quay dinh mirc. Nhwng do tai cia may phat
dién va cac nh|eu loan tac dong dén dong co Diesel thuwdng xuyén thay déi khong theo quy luat. Vi
vay, van dé giir &n dinh tbc d6 quay cho déng co Diesel 1a van dé rat quan trong va da nhan duoc
sy quan tdm Ién cla cac nha khoa hoc trong va ngoai nuwérc.

Nhiéu cong trinh nghién ctru vé cac phwong phap diéu khién téc dd cua dong co Diesel
duoc cong bb [2, 3]. Hau hét cac phuong phap diéu khién tbc do dong co diesel hién nay dang st
dung 1a phuong phap diéu khién twong tw truyén thdng nhw bd diéu chinh téc d6 véi lién hé nguoc
cing, lién hé nguwoc mém.
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Hé diesel may phat dién dw phong la hé phi tuyén manh, phu tai thay déi ngéu nhién khong
theo quy luét va dai thay d:éi trong pham vi réng. Vi vay voi cac phwong phap dieu Ighién toc do
truyen thong chi dap (rng tot cac chi tiéu ky thuat trong dai thay doi hep xung quanh diém lam viéc
cua hé thong. Do dd, can phai nghién clru qua trinh qua dé cua hé thong de thiét ké cac b dieu
chinh téc d6 dap wng cac yéu cau k¥ thuat va nang cao chat lwong hé thong.

Bai bdo dé& cap dén bo diéu téc dong co diesel lai may phat dién dw phong véi lién hé
ngwoc mém va bd diéu khién meé. Két qua nghién clru dugc trinh bay trong cac phan sau.

2. Md hinh toan hoc cta bé diéu téc va dong co diesel lai may phat dién dw phong
2.1 M6 hinh toan hoc cua déng co Diesel
- Theo [1, 3] m6 hinh toan cda dong co Diesel nhw sau:

+ Phwong trinh can badng mémen trén truc dong co' véi may phat dién ddng bo
do,

dt
trong do: Mp 1a m6 men dong co so cép (phu thudc vao lwong nhién liéu dwoc cap); Me la
mod men dién tlr cGa may phat dong bd, mé men can cla Diesel; J la m6é men quan tinh.
+ Phuwong trinh can bang mé men viét & hé twong déi ta co:
de
TaE+Tg¢=§_aN (2

I=2 =M, - M, 8

. — O . .
tfrong do: @ = Sy do léch twong doéi clia van toc quay so véi gia tri dinh mire;

@y,

£1a do léch twong dbi cta bd phan diéu chinh nhién liéu so véi gia tri dinh mdc;

Tq 1a hé sb tw can bang; «, la phu tai cla Diesel & gia tri twong ddi; Ta la hang s6 thoi gian

, .
cokhi T, =J—"; @, latdc do quay dinh mirc; My Ia mdé men quay dinh mdc.
M
n
- M6 hinh toan clia phan t& cam bién téc dd quay Diesel:
d’n - dn
T 4T, —L+6n=0 ©)
“dt2 “dt "

trong dé: T, la hdng sé thoi gian cta phan t& cdm bién téc d6; 77 1a dd dich chuyén cta van
trwgt diéu khién; Ty 12 hang so thoi gian cla ma sat nhot; J,1a do khong én dinh cia bo diéu toc.
2.3 M6 hinh toan hoc cda bé diéu téc véi lien hé ngwoc mém
Theo [1, 3] mé hinh to4n hoc ctia b diéu téc lién hé ngwoc mém nhu sau:
de d
Ti—+€=,30Ti—§ (4)
dt dt
trong dé: Ti 1a hang sé thoi gian cla co ciu servo; & la Sy dich chuyén pit tong bo giam
chén so véi trang thai dinh mre; 5, 1a hang sb ty 1é.

V&i cac théng sb clia dong co Diesel va bd diéu tbc nhw sau [2, 3]: T.=3, T4=0.9,
T?=16x10°, T, =7x10", 8, =0.04, T:=0.02,T=0.4, 3, =1.1.

3. Xay dwng bd diéu khién me tbc dd déng co Diesel lai may phat dién

Khi cac thong sé cda hé théng thay dbi thi véi cac bo diéu chinh toc do truyén théng co thé
gay mat 6p dinh, vi vay can phai xay dwng b dieu chinh toc d6 co thé thich nghi khi cac thdng so
cta hé théng thay déi. Bo diéu khién mo co thé dap tng tot khi ma mo hinh déi twong khong ro
rang, cling nhw théng sé cla hé théng thay ddi trong dai rong [4].
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Dé xay dung céu tric cla bd diéu khién mo téc do dong co Diesel lai may phat dién, st
dung hai tin hiéu dau vao la sai léch twong doi cda van toc quay so véi gia tri dinh mc (e) va dao

de \ 5 PR x .
ham cuda né (a ). Dau ra cta bd dieu khien mé la dién ap (v), dé diéu khién co cau thyc hién.
3.1 M héa tin hiéu ddu vao vara
Dai thay déi tin hiéu dau vao bién ddi tir [-6, 6] va dai thay dbi tin hiéu dau ra bién déi tiv

[-3, 3]. Tap mo dau vao, ra la {AL, AV, AN, Z, DN, DV, DL}. Dang ham lién thuéc dwoc chon
la ham tam giac va sé lwong la 7, dwoc thé hién trén hinh sau:

AL AN AN Z DN DV oL AL AN AIN zl DIN D‘Iu_uf DL
1F 1L
, i . T L : . = . o .
4 = 0 2 4 5 -3 2 -1 0 1 2
input variable "e” output variable "v"
s e
Hinh 1. Mé hoa sai léch dau vao (e) va (—dt ) Hinh 2. Mé héa sai léch dau ra (v)

3.2 Xay dung ludt hop thanh

Ta cé 2 dau vao véi 7 ham lién thuéc cho méi dau vao, 7 ham lién thudc dau ra va 2 dég
vao chon toan t&r phép nhan “AND”, chon phwong phap gidi mo la phwong phap trong tam, cé thé
tao nén 49 luat hgp thanh nhw bang 1.

Bang 1. Luat hop thanh cda bé diéu khién mo

de AL AV AN Y4 DL DV DN
e
AL DL DL DL DL DV Z Z
AV DL DL DL DL DV Z Z
AN DV DV DV DV Z AN AN
Z DV DV DN Z AN AV AV
DN DN DN Z AV AV AV AV
DV Z Z AV AL AL AL AL
DL Z Z AV AL AL AL AL
[ Rule Editor: Fuzzy speed controller, 20 o[ )

File Edit View Options

Sy
P ;ﬁ—?@‘f“\k\
!,\'Q‘*"“'
“*1_},4‘;’

Cannect weight . .
= i
o and 1 Delete rule Addruie Change rule ‘ << ||/ -5 i

‘ The rule is addedt ‘ [

Hep | Cose ”

Hinh 3. Cika 6 soan ludt cho bo diéu khién mé Hinh 4. Quan hé vao ra cda bg diéu khién mor
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3.3 Xay dung hé théng véi bé diéu khién mo'tdc dé déng co’ Diesel mdy phat dién dw phong
Dé tang hiéu qua thwc hién cta bo diéu khién me, thi cAn dwa thém hé sb ty 1& dau vao lat

va hé sb ty |é dau ra la r, dwoc tinh nhu sau:

,e=t><e,de=(1—t)><de,r:400><|e|vév=r><v (5)

Do d6 bién dau vao sai léch e sé trd nén I&n hon hodc nhé hon, bién dau vao sai léch e va
bién dau ra dién ap v sé tré nén rat Ién hoac rat nhé.

-
L

L

Fuzzy Logic
Controller
with Ruleviewer

Fero-Order
Hold

Scope2

Abs1 Gaini TaiZ

Hinh 5. Hé théng diéu khién téc d6 mo& déng co Diesel lai mdy phat dién dw phong

3.4 Két qud nghién ctru hé théng diéu khién téc dé me déng co Diesel lai mdy phat dién duw
phong

Nghién ctru khao sét, so sanh hé thong dieu khién téc d6 m& dong co Diesel véi bd didu tée
lién hé ngwgc mém trong cac trwedng hop sau:

- Khi T, = 10 va sy thay ddi cla tai &, =100% dinh mdrc

Déc tinh d6 léch twong déi clia van tbc quay so véi gia tri dinh mirc nhan dwoc nhw sau:

0.03

0.025: /’

0.02

0.015-
© 001
0.005

% 2z 4 6 8 10

) ) Hinh 7. Ddc tinh dé |éch twong déi cia véan téc
Hinh 6. Bdc tinh d6 |éch twrong doi cua van toc quay so véi gia tri dinh mdec véi bé diéu khién téc
quay so véi gia trji dinh mdre véi bé diéu toc co dé me
lien hé ngwot mém

- Khi Ta = 20 va sy thay ddi clia tai a =100% dinh mirc

0.035
0.03- |

0.025- | al
0.02 | ¥
0.01 | l

0.005 |

% 2 a 6 8 10

Hinh 8. Déc tinh dé |éch twong déi cua van téc Hinh 9. Bdc tinh d6 |éch twong déi cda véan téc
quay so v6i giatrj dinh mdec voi bo diéu toc co quay so véi gia trj dinh mdre v6i b diéu khién téc
lién hé ngwot mém dé mo
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4. Két luan

V&i bo diéu toc co lién hé ngwoe mém thi d6 sai léch tinh cha téc d6 I6n hon 5%, d6 quéa diéu
chinh I&n hon 8%, con véi bo diéu khién mo thi d6 sai léch tinh khong vwot qua 2%, d6 qua diéu
chinh nhé hon 4%.

Khi trang thai, théng sb ctia hé Diesel may phat dién dw phong thay déi thi bd diéu khién me
c6 kha nang thich nghi. Trong trwdng hop théng sé Ta thay dbi tr 3 dén 20, cac théng sb khac
khéng thay ddi, thi b diéu chinh téc d6 voi lién hé ngwoc mém dao dong sau 10(s) véan chwa 6n
dinh, bd diéu khién me thi én dinh sau 2(s), vi vay bo didu khlen tbc dd md c6 kha nang thich nghi
con bd diéu chinh tbc d6 véi lién hé ngwoc mém chi lam viéc 6n dinh trong pham vi hep cta sy thay
ddi théng sb va trang thai ctia dbi twong. Viéc nghién ciru bod diéu khién téc dd me cho Diesel lai
may phat dién dw phong cé y nghia quan trong trong viéc thiét ké, ché tao bd diéu khién tbc do me
cho déng co Diesel may phat dién va nang cao chét lwong hé théng.
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Nguwoi phan bién: PGS.TS. Tran Anh Diing

LUVA CHON HUONG VA TOC DO TAU AN TOAN TRONG SONG GIO
BANG CHUONG TRINH BANG TiNH
SELECTION OF DIRECTION AND SAFETY SPEED’S THE VESSEL IN
HEAVY WAVES BY SPREADSHEET MODEL

KS. LUU NGOC LONG TS. NGUYEN MINH BUC
Khoa Hang hai, Trirong DHHH Viét Nam
Tom tét
Khi tau hanh trinh trén bién gap séng gi6, viéc diéu déng tau sé gap rat nhiéu khé khan.
Ldc nay nhiém vu cda ngwoi sy quan hang hai phai lwa chon huéng di va téc do an toan
cho tau dé tranh hién twong lac cong hudéng gay nguy hiém cho tau. Trong bai bao nay
nhém tac gid muén dwa ra mét mé hinh bang tinh dua trén phdn mém tin hoc cé thé tro
gitp cho nguoi hang héi lia chon huéng di va téc dé tau mét cach nhanh chéng va chinh
Xac.
Abstract
When running, the ships faced bad weather at sea, the maneuver will met many
difficulties. Now, the task of maritime officers must choose the direction and speed safely
of the vessel to avoid the shake resonance. In this paper, the authors want to make a
spreadsheet model based on computer software which can choose the direction and
vessel speed quickly and accurately.
1. Dat van dé
Khi hang hai trén bién, c6 rat nhiéu cac diéu kién ngoai canh tac dong dén téc dd ciing nhw
céac yéu t6 khac cla cta con tau. Trong d6 lwc tac doéng do song gay ra la Ion nhat. Dwdi tac dong
cla song, tbc dd cla tau thay ddi mot cach dang ké. Nguy hiém hon, néu roi vao vung l&c cong
hwéng thi tau cé thé bj Iat. Trong lich s& hang hai, biéu d& Remeiz va mét sb cong thire thuwe
nghiém la co s& chinh cho ngudi diéu khién tinh toan khi diéu déng tau. Tuy nhién van con mét sb
han ché:
- Mtrc @6 thuan tién chwa cao, déi khi rat phirc tap va ddi hdi nhiéu thoi gian truwée khi co thé
ap dung;
- Sai s6 méc phai khi tinh toan bang tay hodc cac sai sét do tinh toan rat khé kiém soat.
Nhirng diém yéu nay c6 thé khac phuc bang mét chwong trinh bang tinh mang tinh chuyén
dung cao hon, cho ta két qua nhanh chéng va chinh xac hon.
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2. Anh hwéng cta séng gi6 téi con tau
2.1 Anh hwéng va dap séng gio 1én than vé tau

Khi tau hanh trinh néu gdp séng gié 1&n, vé tau ludn phai chiu sy va dap cta séng dwédi mot
ap lyc rat Ién. Ap lwc nay dwoc xac dinh theo cong thirc sau:

Ps = 0.1 152, 1)

trong d6: Ps - &p lwc cla song, tinh bang tAn/m2; 1s - chu ky dao déng cla séng , tinh bang
giay.

Ngoai s anh hwéng clia séng d6i voi vo tau thi sy anh hwdng clia gié déi voi phan ndi clia
tau cling rat dang ké. Ap lwc cla gid tac dong vao tau dwoc xac dinh cdng thire sau:

Py = P1. Sy, )

trong d6: Py - ap lwc cda gio tac dung vao phan ndi cda tau, tinh bang Kg/ m2; P1 - &p lyc
cla gi6 tac dung Ién 1 m2, tinh bang Kg/ m2; Sq — dién tich phan nai, tinh bang m2.

Ap lwc P1 dwoc tinh theo cong thire sau:

P1=0,08 (9 o), @)

trong d6: 9 4 - van téc cla gio, tinh bang m/s.

2.2 Tinh |dc va cdc nguy co’ do Iac gay ra

Tinh l4c la dao dong cua tau quanh vi tri can bang ban dau sau khi chiu ngoai lyc tac dung.
Ngudi ta chia lac tau ra 3 dang co ban nhuw sau:

Lac ngang la dao d:éng cla tau quanh truc doc tau, vi tri cGa tau tai mot thoi diém nao dé
duwoc xac dinh bang géc lac ngang 6;

Ldc doc la dao dong clia tau quanh truc ngang tau, vi tri cGa tau tai mot thdi diém nao do
dwoc xac dinh bang géc lac doc v;

L&c thdng ding 1a dao dong tinh tién cua tau theo phwong thang ding, dé xac dinh vi tri tau
tai mot thoi diém nao doé sé duwoc danh gia bang bién lwong khodng céach thdng ding ctia cao dod
trong tam tau.

Khi tau hanh trinh trén bién gap séng gi6 I&n, tau sé I&c ngang, bd doc véi chu ky dao déng
cla tau, ky hiéu la tt (Ty)

Dao dong nay xay ra trén mat dém thuong xuyén dao dong, d6 la sy dao dong ctia song voi
chu ky séng biéu kién 1a ts (Ts)

Sw lac cang nguy hiém khi chu ky dao déng cuia ban than tau bang hodc gan bang chu ky
dao dong clia séng.

Qua tinh toan va thyc nghiém nguoi ta thay rang:

Tt _(0.7+1.3: s& gay nguy hiém cho tau.
Ts
Tt _1: s& gay nguy hiém nhét . Day chinh 1a hién twong cong hudng.
Ts
Chu ky dao dong riéng cta tau dwgc xac dinh theo cong thirc:
f.B
T, = T (4)
trong do: f - hé sé riéng cua tau, voi tau hang thi f = 0,81; h - chiéu cao tam nghiéng ngang,
tinh bang mét; B - chiéu rong cla tau, tinh bang mét.
Chu ky dao déng riéng cla séng biéu kién dwoc tinh theo cong thic :
J— j’S
S 7 1,25,/2, £0,514V, sinq ®)

T

trong do: s - bwdc song, tinh bang mét; Vi - téc do tau, tinh bang m/s; g - géc man song,
tinh bang do.
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V&i dau (+) khi tau di nguoc séng, dau (-) khi tau di xudi séng.

Tw hai cong thirc trén ta thdy : B 1a chiéu rong tau khong ddi, h la chiéu cao tam nghiéng
khéng ddi hoac thay dbi rét it, Vi va q c6 thé thay dbi dwoc.

Nhuw vay dé tranh hién twong cong hwong ta sé thay déi mot trong hai yéu té Vi hoac g hay
thay do6i ca hai yéu t6 sao cho:

L g7 hoac T3 (6)
Ts Ts
Viéc Iya chon hwong di phu thuge rét nhiéu vao kinh nghiém ctia nguwoi diéu khién. Thong
thwong nguwoi dieu khién sé lwa chon hwdng di dé sao cho tau khong bo doc nhieu va khong chiu
anh hudng rung giat manh cua than tau. Co nghia la viéc lua chon hudng di trong nhieu trwong
hop la tranh di xudi hoac ngwoc song. Tuy nhién, dé lva chon hudng di khdng chiu anh huong
cua song va dap thi hudng di hop véi hwedng song phai dam bao dé tau khong roi vao tinh huong
nguy hiém nhat la lac céng hwdng ma hau qua cé thé dan toi lat tau.
Viéc Iya chon hwéng di va tdc do phai dwoc tinh toan dé dam bao sao cho chu ky séng biéu
kién Ts va chu ky l&c riéng cla tau Tt khéng tring hodc gan tring nhau & gia tri nguy hiém.
3. M6 hinh chwong trinh lwa chon hwéng di va téc dd tau an toan
Trén co sé thuc té, ta da c6 cac thong sb sau:
Hr: Hwéng tau - Puoc 14y tir cac thiét bi hang hai;
Hs: Hwéng séng — Do thuc té hodc xac dinh tr ddng hd do gid;
V: Van téc tau - LAy twr tbc d6 ké;
7s: Chu ky séng biéu kién - Puoc xac dinh béng cach dém dinh séng va do thoi gian;
h: Chiéu cao thé virng cta tau (m/s);
f: Hé sb lac cla tau;
B: Chiéu rong tau (m).
] T cac thong sb trén ta 1an lwot xac dinh cac thong s khac véi muc dich tinh toan giéi han
lac cong hwéng:
Chu ky l4c riéng cta tau: w= fBAh B (7
G6c man séng cla tau: g = |Hr — (180+Hs)| (8)
T d6 ta c6 gii han lac cong huéng trng véi chu ky séng biéu kién ts:
ts1=n/1.3 va rs2=w/0.7
Mat khac ta c6 budc séng that:

a=27 )
2r
Van tbc séng that:
=97 (10)
2

Ta c6 mdi quan hé gitra téc d6 tau va tbc do truyén song la:
V. s.cosq =A+cC. 5
Nhuw vay, ta sé tinh dwoc gidi han cong hwdng:

(— +c¢)cosq 2V = (—+c)lcosq
Ts1 Ts2
V&I mot gia tri cua goc g, g chay tir 0° dén 180° trai phai thi ta cé twong (rng hai gia tri cta
van toc V:

Vmin=(— + ¢)/cosq va Vmax=(— + c)/cosq
52 Tsy

Tap chi Khoa hoc Céng nghé Hang hai S6 38 - 04/2014 70



CHAO MUNG KY NIEM NGAY THANH LAP TRUONG 01/04/1956 - 01/04/2014

Vay gi¢i han ta chon dé tranh ving céng huéng la tau c6 van téc va géc man séng nadm
ngoai gi¢i han Vmin va Vimax .
Trong vi du nhw hinh, ta cé cac théng s dau vao:

THONG SG NHAP.
| Thong s6 s6ng, gio:

Hudng song: Hs = 30
-190 o 180
$6 dinh s6ng 06m dudc: n = 4
Thong 56 tau:

-Van e Vi= 7 s

EY 0

- Chidu cao thé viing: H=20  (m)
Chisu rong tau: B~ 15 (m)

- H8 56 1Ac coa tau: = 60

Thoi gian dém: 1= 05 (=)

180 0

G i goo: Ht = 30

Hinh 1. Mé hinh chwong trinh tinh toan

+ Hwéng tau Hr = 309,

+ Hwéng séng Hs = 909;

+Van tbc tau Vi = 7 knots;

+ Chiéu cao thé virng cta tau H = 2.0m;

+ Chiéu réng tau B = 15m;

+ Hé sb lac cua tau f = 6.0. )

Tw do, thong qua cac hé cong thirc dwoc lap trinh trén phan mém tin hoc Visual Basic, chwong
trinh bang tinh da thé hién cho ta biét dwoc khoang cong hwdng cling nhw dua ra gi¢i han hwéng
di an toan va téc dd an toan la Vmin = 4 knots va Vmax = 6,5 knots.

3. Két luan

Nhw vay voi chuong trinh bang tinh, ngwdi sy quan hang hai co thé lwa chon duwoc mot
hwéng di va toc d an toan khi tau hanh trinh trong diéu Igién séng gio. .

Bén canh do, chwong trinh bang tinh da han ché dwgc nhirng nhwgc diem ma cac bang
tinh, cac céng thL’{’c thwe nghiém trwéc day thu’,(‘)’ng dung. b6 Ié’dé dwa ra mét két,qué nhanh hon,
chinh xac hon. Bong thoi khi may tinh dwoc két ndi vai céc thiét bi hang héi thi két qua §é lubn tw
dong cap nhat, gitp cho nguwoi s§ quan hang hai it kinh nghiém di bién cling c6 thé theo ddi
thwdng xuyén va lién tuc tinh trang cuda tau, tranh dwoc hién twong céng hwéng.
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Ngwoi phan bién: TS. Tran Véan Lwong

NGHIEN CUU BDANH GIA CAC PHUONG PHAP TINH TOAN KICH THUOC
LUONG VA ANH HPONG CUA YEU TO NGU'O'l BIEU DONG TAU
RESEARCH AND ESTIMATION OF DESIGN GUIDE FOR CHANNELS AND THE
EFFECT OF MANEUVERING HUMAN FACTOR

ThS. NGUYEN XUAN THINH
Khoa Cong trinh, Truirong DHHH Viét Nam
Tom tat
Céac tuyén ludng hang hai Viét Nam & nhan té céan thiét trong viéc dinh huéng phat trién
hé théng Céng bién Viét Nam trong viéc phat trién nén kinh té bién. Va méi tuyén ludng
déu mang nhitng ddc diém dia hinh, dia chét riéng biét . Do dé viéc tinh toan thiét ké cac
tuyén ludng ngoai cac ly thuyét tinh toan thi yéu té con nguoi truc tiép diéu déng phuong
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tién hang hai cdng déng mét vai trd quan trong trong viéc nang cao tinh an toan trong

hang hai dé dam bdo hiéu suét khai thac hang hai sao cho tét nhét. Trong bai bao nay

tac gig chi dé cap dén céc ly thuyét tinh toan thiét ké kénh bién va dé suat nghién ciu
anh hudng cda nguoi didu déng tau trén luéng hanh hai phuc vu thiét ké xay dung giao
thdéng van tai dwong thay.

Abstract

Vietham channels are the essential factors of development orientation for Vietnam port

system in improving sea economy, and each channel has a separate terrain

characteristic. Thus, besides the design guide for channels, the ship maneuvering human
factor plays an important role in enhancing navigation safety. As a result, this assists the
productiveness of maritime transportation operation superior. The purpose of this article
givens a brief about a guide for channels and study promotion of the effect of ship
maneuvering human factor for the construction design of water way transportation.

1. Pat van dé

Viéc tim hiéu kha nang di bién cGa cac phwong tién hanh hai 1a vo cung can thiét va quan
trong, né ¢d y nghta quyét dinh tinh an toan va tinh kinh té trong céng tac, khdng nhirng thé né con
c6 y nghia lam giai phéng strc lao dong clia con nguwoi bang phwong phap tw dong hoa va co gioi
hoa. Bé ddm bao an toan cho tau khi di vao Iuong, c6 rat nhidu cac tiéu chuén ly thuyét tinh toan
thiét ké ludng nhw 1a tiéu chuan thié ké kénh bién 1976, tiéu chuidn PIANC — IAPH, Approach
Channels dé& phuc vu cho viéc thiét k& xay dwng hé théng ludng giao théng hang hai sao cho phu
hop nhét. Do vay trong bai bao nay tac gia chi d& cap dén céc tiéu chuan ap dung thiét ké& luéng
tau va dé suat nghién ctru yéu t6 anh huwéng ctia ngwoi didu khién phuc vu cong tac thiét ké xay
dwng giao théng dwdng thay.

2. Céc tiéu chuan tinh toan thiét ké luéng
2.1 Quy trinh thiét ké kénh bién 1976 [1]

Sau khi dwa vao cac yéu tb khi twong thiy hai van, lvu lwong tau, cac chi tiéu kinh té, lva
chon tau tinh toan, tbc doé tau tinh toan, chon vi tri db dat. Cac thdng sb co ban tinh toan thiét
tuyén ludng nhu sau:

Déi v&i kénh chay tau mét chiéu thi chiéu réng chay tau Bc tinh bdng m xac dinh theo céng
theee:

B. =B, +2C, +AB )

Trong do:
Bhd: Chiéu rong dai hoat ddng cla tau & cao dd chiéu sau chay tau.
C1: Dw phong chiéu rong gitra dai hoat dong ctia tau va mai déc kénh.
AB: Dy phong chiéu réng cho sa bdi trén kénh.
Chiéu réng dai hoat dong déi véi tau tinh toan. Tinh bang m, xac dinh theo céng thirc:
B,, = L.sin(e, +a, )+ B.cosle, +a, )+tsin BV, @
Trong d6 tri s6 tsinfj (t 1a th&i gian tau chéch hwéng ludng, B géc léch)
Chiéu sau chay tau thwc chét va chiéu sau thiét k& HO clta kénh tinh badng mét, xac dinh
theo céc cong thirc:
He=T+ %zi +H
i=0 ©)
H,=H; +z, @
Trong do6:
T: M&n nwéce cla tau(m).

izi

i=0: Téng dw phong chiéu sau chay tau (m).
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H: Tri sb chuyen muc nwdce tinh toan vé sb khong do sau (voi déu trlr néu muc nuwéc tinh
toan cao hon va véi ddu cong néu mue nuwéc tinh toan thap hon sé khéng do sau).

z4: Dy phong chiéu sau cho sa bdi (m).

Cac kich thwdc co ban cla ludng tau duoc tinh toan trén co sé& cac kich thwéc co ban cta
tau tinh toan coéng thém céac dy trir an toan cho chay tau; bao gédm: dw trir an toan do séng, gi6 va
dong chay, du trie vé diéu kién chay tau (van téc, hd cho’ hang hai, hinh dang luéng), m&rc d6 nguy
hiém cta hang héa... Xac dinh cac dw trir nay la ndi dung chinh ctia cac hwéng dan thiét ké hién
hanh. O cac nwoc trén thé gigi phwong phap tat dinh chi dwoc ap dung trong giai doan thlet ké so
bé. Tuy nhién, do diéu kién vé kinh té va trinh d6 khoa hoc ky thuat, phwong phap nay van dang
duwoc sir dung trong giai doan thiét ké chi tiét & Viét Nam.

2.2 Quy trinh thiét ké kénh bién theo PIANC — IAPH [2]

Déi vé&i ludng 1 chiéu, chiéu rong day ludng W dwoc tinh nhw sau:

n
W =Wy + > W, +Wp, +Wp,

= (5)
Va dbi véi ludng 2 chiéu:

n

W =2Wg, + 2D W, + Wy, + Wy, + > W,
i=1 (6)

Trong do:

WBM: Chiéu réng can thiét dé diéu dong tau, la boi sd ctia chiéu rong B cua tau.

Wi: Céc chiéu réng dw phong.

WBr, WBg: Dw phong chiéu réng bén phai va bén tréi ludng.

>WP: Khoang cach vwot nhau gitra cac tau.

Lwc can déng hoc toi chuyen dong cua tau trong didu kién nwéc can duoc thé hién thdng
qua hé sb Froud la mot hé sb khoéng thir nguyén thé hién quan hé gitra chiéu sau ludng va van téc
tau.

\Y/

Frh = —\/g—h @

V: Van tbc tau (m/s).
h: D6 sau nwéc ma tai d6 nwéc khong bi khudy déng do chuyén dong cla tau (m).
g: Gia tbc trong trwong (m/s2).

Squat la hién twong tau chim mén nwéc khi chuyén déng va do d6 1am gidm dd Ién chan
hoa tiéu.

F 2
Squat(m) =2.4 v oh

X
2
L JL-F7) ©

V: Lwong dan nwéc cla tau = CB.Lpp.B.T
Lpp: Chiéu dai tau trén dwdng mén nwédc (m).

Trong do6:

T: Mé&n nwéce tau (m).
CB: Hé sb béo.
Fnh : Hé sb Froude D6 sau

Theo phucng phap nay, cac thong sb thiét ké cua Iuong dwoc xac dinh bang cac cong thirc
thwe nghiém, ngoai ra chiéu rong tau dwa vao cac yéu té dy phong theo tirng anh hwéng khac
nhau nhw dong chdy ngang, mirc do tin cay bao hiéu..vv
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2.3 Anh hwéng cuaa ngwoi diéu khién tau [4]

Chuyén ddng co’ s& cla tau:

Tau thay la mét cong trinh k§ thuat hét strc déc ‘biét la phwong tién hoat déng trén moi
treong nwoc. co thé chuyén dich trén mat nwéc, hay ngam dwdi nwéc,,né c6 hai dang dac diém
chinh 1a ndi dwoc trén mat nuwéc (hodc ngam duéi nuwéc)

l .

.
-

1
I

i,
/

0L e //////////// |
A

|

Hinh 2. Tau dwéi tac déng cua gid Hinh 1. Kha ndng diéu déng tau

Tau c6 kha ndng diéu dong theo dung ’
v&i 16 trinh (Png voi tac dong cua song gié dong chay tai thdi diém ma né hanh trinh (Hinh vé 1)
_ COthé thay trén hinh vé 1 thi kha nang diéu dong tau gay Ién nhirng anh hudng dang ké Ién
bé réng cua tuyén ludng

Anh huaé"ng cua con nguwoi: Trong moi trwéng hop didu dong tau di qua cac kénh vuot
qua cac ‘Ioai dieu kién dia hinh, thoi tiét khac nhau vi du nhw trong hinh vé 2 ta thay tau dwoc
ngudi didu khién lai tau trwdc &nh hudng cla gié man tir bén trai dé con tau di dung huéng.

Kinh nghiém thuc té gilp nguoi didu dong tau biét dwoc can diéu khién tau hanh hai sao
cho pht hgp nhat véi teng dieu kién dia hinh, dieu kién khi twong song gié dong chay trén trng
doan luong cu thé dé dwa ra nhirng quyét dinh diéu déng an toan [2].

O day chinh nguoi diéu khién dan dén nhirng anh hwdng Ion téi bé rong va chiéu sau cla
tuyén ludng hang hai di qua.

Ky thuat mo phong

Hinh 3. Man hinh chwong trinh mé phong PORTSIM

Chuo’ng trinh m6 phéng gitp cho nguoi diéu dong tau dw doan trwdc dwoc cAc tinh hubng
c6 thé xay ra trong qua trinh diéu dong, va dac biét la giup cho nguoi thlet ké tuyen lubng dua
thém vao céac thdng sé tinh toan day du hon véi tirng doan ludng ¢ng véi mdi diéu kién dia hinh,
khi twong tai méi khu vwe khac nhau [2].
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3. Két luan

Nhirng nghién ciu vé ly thuyét tinh toan kénh bién lam nén tang cho viéc xay dwng quy
trinh thiét k& kénh bién tai cac tuyén ludng hanh hai & Viét Nam.[1]

Khuyén nghi: V&i tinh hinh hign nay céac tuyén luéng hang hai con méng ciing voi nhirng
bién dong vé khi hau thoi tlet dia hinh dia chét ngay mot phire tap, viéc nghién ctru thiét ké luéng
con chuwa di sau phan tich yéu t6 anh huo’ng cla ngudi diéu dong. vay nén tac gla dé xuét viéc
nghién ctru yéu té anh hwéng clia nguwdi diéu dong tau téi mé hinh chuyén dong cla tau véi tirng
doan ludng dé tinh toan nghién ctru cac théng sé chinh cla ludng nhu tinh toan bé rong, doan
cong, chiéu sau chay tau la can thiét véi sy phat trién dong bd vé an toan hang hai va dinh huéng
quy hoach xay dwng hé thdng cang bién cla Viét Nam trong twong lai.
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Nguwoi phan bién: PGS.TS. Pao Van Tuan

NGHIEN CUPU ANH HUONG CUA CHAT GIA CUONG ORGANOBENTONITE
VA Zn0O/ZrO2/Al20s CO HAT NANO BPEN TiNH CHAT CO HOC
CUA MANG PHU NANOCOMPOSITE NEN EPOXY
STUDY ON EFFECT OF ORGANOBENTONITE AND ZnO/ZrO2/Al203
NANOPARTICLE FILLERS ON MECHANICAL PROPERTIES
OF EPOXY-BASED NANOCOMPOSITE COATING

NCS. BUI QUOC BINH
Khoa Cong trinh, Truong DHHH Viét Nam
GS. TS Zhong Qingdong
Pai hoc Thwong Hai, Thurong Hai, Trung Quéc
Tom tat
Bai bao nay gidi thiéu khéi quat phuong phép va qua trinh ché tao vét liéu nanocomposite
nén epoxy str dung organobentonite va cac 6xit ZnO/ZrO,/Al,O3 cé hat nano lam chét gia
cuong. Cac phuong phép tiéu chuan HV, uén 3 diém, kéo... duoc dung dé xac dinh cac chi
tiéu co hoc déc trung cua mang phd vét liéu méi trén nén thép Q235. Két qua thi nghiém
cho thdy cac chat gia cuong da cai thién déng ké tinh chét co hoc déc trung cia mang pha.
Abstract
In this paper, the method and procedure for preparation of epoxy-nanocomposite with
organobentonite and ZnO/ZrO./Al,O3 fillers are introduced generally. Some standard
methods such as HV, 3 points bending test, tension test... have been used for
characterization of mechanical properties of new material coatings on Q235 steel
substrate.The results proved that the mechanical properties of coatings were improved by
those fillers effectively.
Keywords: Composite, chat gia cwéng, epoxy, HV, organobentonite, uén ba diém.
1. Gi¢i thiéu
Trong nhirng ndm gan day, viéc nghién ctu ché tao ra nhirng loai vat liéu méi cé nhiéu tinh
nang wu viét nhdm dap ng nhitng yéu cau, doi hdi clia cac nganh cdng nghiép nhw xay dwng,
dong tau, cdng nghé hang khéng va tru, céng nghé quan sy, cbng nghé sinh y dwgec... la mét trong
nhirng muc tiéu hang dau cta nhiéu chwong trinh nghién ctu cda cac phong thi nghiém vat liéu
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trén thé gisi. Trong d6 viéc nghién clru (’ng dung vat liéu composite 1a hwéng nghién ciru quan
trong b&i day la moét loai vat liéu c6 pham vi rng dung vé cung to I&n va ngay cang duwgc mé réng.
Tuy nhién vat liéu nay ciing cé nhirng tinh chat han ché nhw: d& bén nhiét kém, dd cteng, chiu mai
mon, kha ndng chiu héa chét thuwdng khong cao [1]. Do dd viéc nghién ctru cai thién tinh chét cla
loai vat liéu nay ludn la mot van dé cap thiét va 1a mot huwéng nghién ciru hap dan. Viéc nghién
ctu &ng dung cdng nghé nano va vat liéu composite [& mét hwéng di ch yéu cta nhidu phong thi
nghiém vat liéu. Vat liéu nanocomposite nén epoxy trén co s& bd sung chat gia cuong
organobentonite (nanoclay) la mét trong nhirtng hwédng nghién ctu nhw thé. Véi viéc st dung
nhi*ng hat organobentonite dé& dwa vao trong mang epoxy & kich thwéc nano, nhiéu tinh chét cla
composite da dwoc cai thién dang ké [2~6].

V&i muc tiéu tiép tuc cai thién tinh chat co hoc clia nanocomposite nén epoxy. Trong phan
nghién clu nay, tdc gid tap trung trinh bay v& qua trinh ché tao epoxy-organobentonite
nanocomposites v&i cac hdn hop oxit ZnO - ZrO2/ZrO; - Al,0s ¢& hat nano dwoc st dung déng
thdi véi organobentonite d& lam chét gia cuwéng bang phwong phap co-nhiét. Cac vat liéu maoi
dwoc sir dung lam mang phti cé dd day 55 + 2 [/m cho mau nén thép Q235. Tién hanh mét sb thi
nghiém co hoc va phan tich cac két qua thi nghiém dé danh gia kha nang cai thién tinh chét co
hoc co ban ctia mang phu sau khi gia cwdng.

2. Phwong phap nghién ciru
2.1 Vétliéu

Céac thi nghiém trong nghién cu nay s dung thép Carbon thap Q235 (tiéu chuan GB/T700-
2006 — co ly tinh twong dwong véi thép két cau phd théng CT3 hay thép cbt bé tdng nhém ClI theo
TCVN) lam méau nén. Epoxy s dung loai bisphenol A dé nhét thap (700+1100 mPas), c6 ma
thwong pham la GCC135, chat déng rén st dung loai gbc amine ¢ ma thwong pham la W93,
dwoc cong ty G.C Chemical, Kunshan, China cung cp. Organobentonite st dung loai TIXOGEL
MP100 do céng ty Qinghong Trade, Foshan, China cung cép. Cac dxit kim loai ZnO/ZrO2/Al.03 c&
hat nano dwoc cung cap bdi cong ty Shanghai st-nano, Shanghai, China.

2.2 Trinh twténg hop vat liéu nanocomposites nén epoxy

DAau tién, can moét lwong epoxy chiva vao céc thi nghiém, cdc chira epoxy dwoc dat trong
mét ndi gia nhiét & 45°C trong 1h, tiép dén mot lwong organobentonite cé ty 1& 1.5% téng trong
lwong cla epoxy va chat déng rén (1.5% w/w) dwoc thém vao cbe, st dung may trén co hoc tron
trong 2 h. Sau d6 hén hop dwoc dé trong ta gitv nhiét & 45°C trong 6h cho thoat bét bot khi. Mot
lwong twéng ng 1.5% tdng trong lwgng cla epoxy va chét déng rédn hén hop ZnO - ZrO. (hoac
ZrO2 - Al,03) sau khi da cai tao bé mat bang 3—aminopropyltriethoxy silane (KH550) dwoc cho vao
1 cbc chira acetone voi ty I& trong lwong acetone/oxit ~ 2/1, hén hop nay dwoc phan tan bang
song siéu am trong 30'. D6 hén hop acetone/6xit vao céc chivra hdn hop epoxy va organobentonite
rdi tron tiép trong 2 h. Tiép tuc dé trong tu gi» nhiét & 45°C trong 6h cho ty thoat bt bot khi, tiép
dén hat chan khong trong 2h. Cubi cung, thém chat déng rén vao hdn hop dé tao thanh
nanocomposites nén epoxy gia cuong bang ZnO - ZrO2/ZrO:z - Al2Os va organobentonlte M&u
thuan epoxy va mau chi gia cuong béng organobentonite ciing dwoc ché tao dé so sanh. Chi tiét
thanh phan va ky hiéu mau trinh bay trong bang 1.

Béng 1. Thanh phan va ky hiéu cac loai mu
(don vitinh % téng trong lwong epoxy va chat déng ran)

Ky hiéu Ham lwong Ham lvong Ham lvong Ham lvong
mau Organobentonite ZrO2 nanopatrticles ZnO nanoparticles | AlI203 nanoparticles
PE - - - -
EC 1.5 - - -

EBO1 1.5 0.75 0.75 -

EBO2 1.5 0.75 - 0.75

2.3 Ché tao méau vat
ROt vat liéu vira tdng hop dwoc vao cac khudn duc bang nhua déo dé tao thanh cac mau

hinh tru c6 dwong kinh 18 mm, dé day 3 mm lam mau vat cho thi nghiém do cing HV...

. Mang

composite dwoc tao trén mau nén thép Q235 (sau khi da mai bang gidy nham SiC sbé hiéu 400, rira
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sach bang nwéc may va théi kho bang khi nén) bang dung cu tao mang wire-beam film applicator.
T4t ca cac mau duoc bao quan trong phong thi nghiém véi diéu kién nhiét d6 25+2°C. Sau khi
dong ran trong diéu kién phong thi nghiém 72 h, d6 day mang phtd dat 55 + 2 [Im.
2.4 Phwong phap thi nghiém
2.4.1 Thi nghiém dé cumg vi md

Thi nghiém dd cirng vi mé HV-test dwoc thwe hién cho mau vat hinh try trén may MH-3
Everone theo ASTM E384 [7] v&i tai trong 0.2 kG, thoi gian 4p taila 5”.
2.4.2 Thi nghiém d$ bam dinh

Xac dinh do bém,dinh cta vat liéu véi thép nén dwoc thwc hién theo ASTM D3359-08
phuwong phap B véi b cat QFH [8].
2.4.3 Thi nghiém uén ba diém

Dé danh gia thém vé do bam dinh vai thép nén cla vat liéu moi khi chiu udn, thanh thép
Q235 kich thwéc 150 x 12 x 3 (mm) 1 mat c6 mang phd dwgc udn 3 diém trén may Instron 600DX
135k Universal Testing Machine [11], thi nghiém v&i 2 giai doan: giai doan 1 uon dén khi do vang
dat 1/200 thi dirng lai va quan sét‘mang phd. Sau d6é udn dén khi dat géc udn 900, quan ségt sw
bong tach mang phi. Dac diém be mat dut gay cia mang phd dugc chup lai bang kinh hién vi
guang hoc, dé phéng dai 400 lan.
2.4.4 Thi nghiém kéo

Thanh thép Q235 kich thwdc 150 x 12 x 3 (mm) 1 mat co6 mang phu dugc kéo trén may
Instron 600DX 135k Universal Testing Machine [9]. Theo ddi thoi diém xuét hién hién twong bong
tach cda mang phu véi thép nén va dé dan dai twong doi twong rng.
3. Két qua vathao luan

Két qua thi nghiém d6 cirng vi mo HV (Vickers’ hardness test) dwoc néu trong hinh 1.

Bang 2. Két qua thi nghiém dé bam dinh

18.4
. 14 n Ky hiéu méu Cép bam dinh
= 131 i 1 PE 4B
2 0] L EC 4B
2] - EBO1 5B
% s | EBO2 5B
S <] = Bang 3. Két qua thi nghiém kéo
T = Ky hiéu mau DG dan dai twong déi khi xuat
: — hién bong tach (%)
° o o ce: oa PE 7.5
Ky hieu mau EC 8.3
EBO1 12.2
Hinh 1. Gia trj dé cdmg HV cda cac méau EBO2 136

Két qua thi nghiém cho thay néu chi s&r dung organobentonite gia cwdng, dd cirng HV téng
11.5%, so v&i mau thuan epoxy PE. Néu ddng théi bd sung thém céac hat dxit kim loai ¢& nano, do
gia tang twong tng la 25% cho
mau EBO1 va 40.5% cho mau
EBO2. Két qua nay da cho thay
cac hat o6xit kim loai ¢c& nano da
phan tan tét vao nén epoxy, két
hop va&i cac phién organobentonite
tao ra mot hé thdng “cdt” chiu luc
lam tang d0 clrng cla composite.
Néu chat gia cwdng cé dd cirng
I&n (nhw Al20z) thi hiéu qua gia
cudng cang cao.

Két qua thi nghiém d6 bam
dinh ciing cho thdy néu chi s
dung organobentonite gia cwong,

Hinh 3. Hién twong bong tach mang phd égdéc uén 90°
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vé co ban, khong cai thién dwoc dd bam dinh mét cach dang ké nhung néu bd sung thém céac hat
nano dxit kim loai, d6 bam dinh tadng dén cép I&n nhéat 5B ching té cac loai composite EBO1/2 déu
bam dinh rat tét vao thép nén Q235.

Khi tién hanh kéo dén do véng 1/200, tit ca 4 loai mau déu khong xuét hién hién twong
bong tach. Tiép tuc udn cong mau ther véi géc ubn 90°, cac mang pha déu bj bong véi mirc do
khac nhau nhw hinh 3.

Hinh 3 cho thdy mang phi mau PE va EC tach khéi thanh thép nén, dd tach ctia mau PE Ién
nhat. Mdu EBO1 chém tach & dinh géc uén con mau EBO2 chwa xuét hién hién twong bong tach.
Két qua nay hoan toan twong dong véi két qua thtr HV va dd bam dinh. Twong tw, két qua thi
nghiém kéo trinh bay trong bang 3 ciing cho két qua twong déng.

Anh chup bé mé&t dat gay cha cac mau vat dwoc biéu dién trén hinh 4. Hinh &nh phéng dai
cho thay méau epoxy thuan PE bi pha hoai gion, cac lién két néi tai hinh thanh trong qué trinh déng
rén véi chat déng rén kha yéu nén bé mat dit vé mang hinh dang chudi polyme va min. Mau EC
c6 sy gia cwdng clia organobentonite nén hinh thanh céc lién két chéo lam ting kha ning chiu
kéo, bé& mat dit vé khong lién tuc, nham hon. V&i cac mau EBO1/2, khi bd sung thém thanh phan
hat nano ZnO - ZrO2/ZrO; - Al.Os, cac lién két chéo dugc tang cwéng manh tao ra mot hé théng
“cbt” chiu lwc, b& m&t dit gdy san sui thé hién hinh anh céc lién két chéo bén trong mang
composite.

Hinh 4. B& mat dét gay cua mau thir chup bang kinh hién vi dign ti, d6 phéng dai 400 I4n:
a) mau PE, b) mau EC, c) mau EBO1 va d) mau EBO2

4. Ket luan

Nghién ctu nay da tbng hop duoc 3 loai nanocomposite nén epoxy duoc gia cwdng bang
organobentonite va ZnO - ZrO2/ZrOz - Al20Os ¢& hat nano tir epoxy d6 nhét thap béng phwong
phap co nhiét. Cac thi nghiém co hoc da cho két qua khang dinh hiéu qué gia cwéong so véi mau
thuan epoxy. V&i dic trung do cing va kha ndng bam dinh vao nén thép Q235 nhu vay, cac loai
composite EBO1 va EBO2 thich hop dé ché tao mang son bao ho cho céc loai thép xay dung.

TAI LIEU THAM KHAO

[1] A.Mathiazhagan and Rani Joseph, Nanotechnology-A New Prospective in Organic Coating -

Review, International Journal of Chemical Engineering and Applications, Vol. 2 , No. 4 , August
2011.

[2] W. Liu, S. V. Hoa, M. Pugh, Organoclay-modified high performance epoxy nanocomposites,
Composites Science and Technology 65, 307 (2005).

[3] H. Tan, J. Han, G. Ma, M. Xiao, J. Nie, Preparation of highly exfoliated epoxy—clay
nanocomposites by sol-gel modification, Polymer Degradation and Stability 93, 369 (2008).

[4] X. Shi, T. A. Nguyen, Z. Suo, Y. Liu, R. Avci, Effect of nanoparticles on the anticorrosion and
mechanical properties of epoxy coating, Surface and Coatings Technology 204, 237 (2009).

[5] L. Wang, K. Wang, L. Chen, Y. Zhang, C. He, Preparation, morphology and thermal/mechanical
properties of epoxy/nanoclay composite, Composites Part A: Applied Science and
Manufacturing 37, 1890 (2006).

Tap chi Khoa hgoc Céng nghé Hang hai S6 38 — 04/2014 78



CHAO MUNG KY NIEM NGAY THANH LAP TRUONG 01/04/1956 - 01/04/2014

[6] M. W. Ho, C. Lam, K. Lau, D. H. L. Ng, D. Hui, Mechanical properties of epoxy-based
composites using nanoclays, Composite Structures 75 (2006).

[7] ASTM E384-11, Standard Test Method for Knoop and Vickers Hardness of Materials.

[8] ASTM D3359 — 08, Standard Test Methods for Measuring Adhesion by Tape Test.

[9] ASTM E8/E8M-11, Standard Test Methods for Tension Testing of Metallic Materials.
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HIEN TRANG MOI TRUONG NU'G'C TAI MOT SO CANG BIEN O’ KHU VU'C HAI
PHONG - QUANG NINH VA BE XUAT CAC BIEN PHAP GIAM THIEU TAC DONG
CURRENT STATUS OF WATER ENVIRONMENT IN SOME PORT IN
HAIPHONG - QUANGNINH AREA AND PROPOSING MEASURES TO MITIGATE

IMPACTS
ThsS. BUI BINH HOAN
B6 mén Ky thuat Méi trwrong, Trirong DHHH Viét Nam
TS. NGO KIM PINH
Vu Méi trirong, B Giao théng Véan tai
PGS.TS. TRAN YEM
Trung tam nghién ciu Tai nguyén va Méi truomg, Pai hoc Quéc gia Ha Noi

Tom tat

Hai Phong - Quang Ninh la khu vyc c6 hoat dong hang hai kha phat trién. St phat trién

cua hé théng céng bién khu vuc nay mang lai lgi ich to lon vé kinh té va xa hoi nhung

cling géy ra khéng it nhiing téc déng dén mai truong, trong dé cé méi trurong nwéc. Bai

b&o nay phan tich cac nguén gay tac déng va dénh gia hién trang méi trirdng nwéc mét

tai cac cang khu vuc Hai Phong - Quéng Ninh. Tt d6 dwa ra khuyén nghj vé cac bién

phap gidm thiéu tac dong dén méi trurdng nwéc ter hoat dong cang bién.
Abstract

Hai Phong - Quang Ninh is the area of which maritime activities are high developing. The

development of those ports brings great benefits to the economy and the society but also

caused considerable impacts on the surrounding environment, including water. This
paper analyzes the sources and assesses the environmental impacts on water area of

Hai Phong - Quang Ninh port system, then recommends measures to mitigate those

impacts.
1. Dat van de

Ha&i Phong - Quang Ninh la khu vic tap trung nhiéu cang bién, v&i nhiéu loai hinh cang, bén
nhw cang tbng hop, cang container, cdng xang dau, cac bén cang chuyén dung,... Theo quy
hoach cang bién Viét Nam dén nd&m 2020, dinh hwéng dén nam 2030 dwoc Thia twéng Chinh ph
phé duyét theo Quyét dinh sé 2190/2009/QD-TTg ngay 24/12/2009 thi cac cang thudc khu vuc
Hai Phong - Quang Ninh thuéc nhém cang 1 gdm 02 cum cang Ién & cum cang bién Hai Phong va
cum cang bién Quang Ninh.

Ving bién Hai Phong - Quéng Ninh cling chira dwng nhiéu ngudn tai nguyén cé gia tri 16n
vé kinh té va da dang sinh hoc bién. Do d9, viéc bao vé moi trwong, gidm thiéu tac dong dén moi
trwdng do cac hoat dong kinh té, trong do c6 hoat déng khai thac cang bién cé vai tro quyét dinh
dén viéc bdo vé va khai thac tai nguyén bién cta vung theo hu’o’ng da nganh, da linh vyc.

2. Nguén gay o nhiém moi trwdng nwéc tir hoat déong cha cang bién

Ngudn gay 6 nhiém mai trwéng bién cia khu vuc Hai Phong — Quang Ninh chi yéu ti hoat
doéng cda cang bién bao gom:

Hoat déng xay dung két cdu ha tang hang hai va duy tu luéng tau bién: Xay dung két cau ha
tang hang hai bao gom cac hoat dong xay dwng cang bién, xay dwng va duy tu ludng tau sé gay ra
mot sb tac dong tiéu cuc dén moi trvdng nwdc nhw gia tang do duc, tang ham Iwo’ng chét ran lo
Irng, sat, nhém, sulfate va mot sé kim loai nang trong méi trwong nwéc, san pham cla qué trinh
chuyén hoa ky khi cac chéat hiru co nhw Hz2S, NHs, CHa, andéhit. Day la cac chat gay 6 nhiém moi
tredng nwée va khong khi.

Hoat déng cda tau cdp cang: Chéat thai 1dng tr hoat dong cla tau bién bao gébm dau can;
nwéc la canh (chva dau, vi sinh vat, mét sé kim loai ndng,...); nwéc ballast (chiva hang ngan loai vi
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sinh vat khac nhau bao gém vi khuén, déng vat khéng xwong sbng, nang, 4u trang,...). Riéng tai
cum cang Hai Phong — Quéng Ninh, lwgng nuéc ballast cac tau bom x& khoang 170.000 dén
360.000 m3/thang [2].

Chét thai ter hoat dong lam hang trén cdng: Chét thai tir hoat déng lam hang trén céng bao
gdm hang hoa roi vai, hw hdng, vat liéu chén I6t, bao goi, ...

Nuwéc théi tee tram cép xdng dau, xwéng sira chira bao tri trang thiét bj, container trén cang:
Nuwéc thai loai nay chira dau mé, kim loai ndng va cac chét lo Itng.

Nuéc théi sinh hoat: Nwéc thai sinh hoat chiva nhiéu vi sinh vat, cac hop chét hiru co, cac
chét dinh duéng, ...

Nuwéc muwa chdy tran qua khu vuc cdng: Nwéc mwa chay tran qua mét bang cang cuén theo
dau m&, cac chat can ba, déat, cat, hang hoa roi vai,...xubng thuy viwe khu vie cang.
3. Hién trang chét lwgng moi trwong nwéc tai mot sé cang bién khu vwe Hai Phong - Quang
Ninh

Tr/ sé pH cua nuwéc mat va nuéc bién ven bo tai mét sé céng khu vuc Quéng Ninh - Hai
Phong

Sé liéu quan trac cho thay gia tri pH ctia nwdc mét va nuwéc bién ven bd tai mot sd cang khu
vire Hai Phong - Quang Ninh twong dbi én dinh. Khoang dao dong cla pH trong nwéc mét va
nwoc bién ven bd tap trung chd yéu tlr 6,7 dén 8,0, ndm trong gidi han cho phép theo QCVN
08:2008/BTNMT cét B2 va QCVN 10:2008/BTNMT. Tuy nhién theo két qua khao sat va tham chiéu
thi pH c6 chiéu huwéng gidm, dac biét két qua khao sat nam 2011 tai cac cang khu ve Hai Phong
cho thdy pH ctia nwéc mét khu vue cac cang khéo séat gidm rd rét so véi cac nam truwdce kia.

8.5

pH

8

7.5 ?.5\//"‘ &= 4 : —e—2007
, /x-\g\\./,:_,_—*,‘x\x —=— 2008

= TN~ 2009

6.5 —<—2011

Cang CangCai Cang Cang Cang CangVvat CangHai Cang
CamPha Lan xangdau DinhVi chuav&  Cich Phong xangdau
B12 Binh Vi

Hinh 1. Bién déng pH clia nwéc mét va nwéce bién ven b tai mét sé cang khu vierc
Hai Phong — Quéang Ninh [3]

Két qua trén phan anh mot xu huéng 1a tai cac cum cang nay, chat lwgng nwéc dang bi anh
hwéng va chiu tac dong ctia nhiéu loai hoat déng phat trién trong ving:

- Phat trién két cau ha tang hang hai: 1am xao trén manh cac tAng day tai chd, dwa cac yéu
t6 ¢6 tinh axit vao nwéc (hé qua cha qua trinh thiy phan céac ion kim loai nang hoa tan, Al3*, ...).

- Dong chay tir dat lién cé pH thap gép phan lam gidm pH nwéc bién ven bé cac vang bién
co clra song.

Ham luong COD, BODs va chét rén lo ling (TSS)

Hoat déng cla tau thuyén, nwéc thai sinh hoat, nwédc mwa chay tran la nhirng nguén phat
thai chat 6 nhiém hiu co va chét ran lo Irng. Nhin chung ham lwong COD, BODs, TSS tai cac
cang bién khu vire Hai Phong - Quang Ninh ¢6 xu huo’ng tang lén theo cac nam.

Cac ngudn nwéc thai tr by, cac dong chay dd vao vinh bién qua cac lwu viee sbng Hong va
séng Thai Binh cung véi viéc duy tu nao vét ludng tau, viéc thay dbi dong chay tai cac ctra séng
khu vie do chinh tri ludng dang lam gia tang thém cac nhan td nay, dac biét la TSS.

C4c thoéng sb 6 nhiém nguon nwéc bién ven bd nhw TSS, COD, BODs cla khu vyc cang
bién Hai Phong — Quang Ninh thé hién trén so d6 hinh 2, 3, ciing cho thay khu vwc cang bién Hai
Phong cao hon khu vwe viing nwéc cang bién Quang Ninh.
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Hinh 2. Bién déng ham Iwong TSS tai mét s6 cang khu vwc Hai Phong - Quang Ninh
tir 2007-2012 [3]

S50

50
a0
30 - OCOoD- 2011
- COoD- 2012
20 BODS - 2011
10 = BEODS- 2012
o | W ,

~
(@]
E Bé&ER CAm BEN Cai Bén B&ER Rinh B&R EELRVETS E!ol'\ Chu-l Bén
Pha Lan Xang WV Hoang Céach Xéng
dau B1z2 Diéu
Dlnh Vﬁ

Hinh 3. Biéu dé ham Iwong COD va BODs tai mét sé6 cang khu vuc
Hai Phong - Quang Ninh trong nam 2011 va 2012 [3]
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Hinh 4 Biéu dé ham Iwong N-NH4*, ddu mé tai mét sé cang khu vuc Hai Phong — Quang Ninh
trong nam 2011 va 2012 [3]

So sénh cac thong s6 NH4* va dau m& tai cac bén cang dién hinh trong hai nam 2011 va
2012 cho thay hau heét cac thong s6 6 nhiém déu co dau hiéu tang nhe. Tuy nhién dé,khéng dinh
xu hwéng tang nay la lién tuc hay khéng thi can cé sy so sanh lién tuc trong cac nam tiép theo.
4. Cac bién phap quan ly chat lwgng mai trwong nwérc tai cang bién

Dé giam thiéu tac dong dén méi truong nuwdc tir hoat dong clia cac cang bién khu vuc Hai
Phong - Quang Ninh can thyc hién cac bién phap sau day:

- Xay dyng va tirng bwdc hoan thién hé thdng van ban phap quy vé quan ly méi treong déi
v&i hoat dong kinh té néi chung va hoat dong clia cang bién nai riéng.

- Téng cudng giam sat viéc thwe hién cac quy dinh vé bao vé mai trwong ddi véi cac cang
bién.

- Cha trong dén céac cong trinh thu gom va x& ly nwéc thai ngay tlr khau phé duyét thiét ké
céac cang bién.

- Phan dinh rd trach nhiém cta co quan quan ly mai trwdng theo nganh va theo lanh thd tai
céac cang bién.
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- Tlrng buéc nghién ctru trién khai Phu luc IV cta Coéng wéc qubc té vé ngdn ngra & nhiém
do tau gay ra 1973, dwoc stra dbi bdi Nghi dinh thw 1978 (MARPOL 73/78).
5. Két luan

_ Qua trinh khai thac cang bién khong tranh khéi viéc tac dong dén méi treong nuoc. Sy gia
tang ve ham lwgng cta chat ran lo Ing, cac hop chat hiru co, dau m& trong nwdc mat va nwéc
bién ven bo khu vire cang cho thay tac dong ctia nwdc thai sinh hoat, nwdc muwa chay tran va chat
thai co chira dau tai cac cang khu viee Quang Ninh - Hai Phong ngay cang tang Ién. Bé giam thiéu
tac dong do, can phai thic hién dong bd cac giai phap tir khau quy hoach cang, thiét ké xay dwng
cang dén van hanh cang.
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DPIEU CHE VA NGHIEN Cl’U NG DUNG VAT LIEU TITAN BIEN TiNH VO
SAT GAN TREN NEN DIATOMIT BE PHAN HUY QUANG XUC TAC PHAM
VANG AXIT TRONG MOI TRUONG NU'OC
PREPARATION AND APPLIED RESEARCH MATERIAL IRON-DOPED TITANIA
ON DIATOMITE TO DEGRADE ACID YELLOW DYE IN AQUEOUS SOLUTION

ThS. NCS. PHAM THI DUONG!, PGS.TS. NGUYEN VAN NOI?
1- B6 mon Ky thuét Méi trurong, Triedng Pai hoc Hang hai Viét Nam
2- Trirong Pai hoc Khoa hoc T nhién, Pai hoc Quéc gia Ha Ndi
Tom tat
Trong nghién ctru nay, xuc téc quang héa titania dwoc bién tinh véi sdt gan trén nén diatomit
V6i ty 16 mol Fe3*/TiO2 1a 2% duwoc diéu ché bang phuong phap sol-gel, sau dé lam khé va
nung vat liéu & 500 °C. V4t liéu téng hop duwoc kiém tra hoat tinh xuc tac trong qué trinh phan
hdy phdm vang axit 2R dwéi diéu kién chiéu tia UV va anh sang kha kién. Vat liéu xtc tac
sau khi téng hop dwoc déc tring céu tric bdng céc phuong phap XRD, SEM va phé hép thu
UV-VIS. Két qua cho thay, vat liéu dat kich thuwéc hat nano, c6 kha ndng hép thu anh sang
VGi buoc song khodng 600 nm, tuong img véi ndng lwong vang dén dat 2,07 eV. Vat liéu
ciing thé hién tinh chéat quang xuc tac réat tét dé phan hdy phdm vang axit 2R, hiéu suét phan
hdy dat 94% & ving anh sang kha kién.
Abstract
In this work, the photocatalysts iron-doped titania on diatomite (Fe-TiO2/diatomite) with molar
ratio of Fe3*/TiO, of 2% were prepared by sol-gel method then dried and calcinated at 500°C.
The synthesized material was tested for the degradation of acid yellow 2R dye under
ultraviolet and visible light. XRD, SEM and UV-VIS spectroscopy were used to characterize
the synthesized material. They also revealed that the nano particle material absorb light with
wavelength of about 600 nm corresponding to band gap energy of 2.07 eV. This material
also have very good photocatalysts activity to decompose acid yellow 2R dye, efficiency
decomposition reached 94% under visible light.
1. Gidi thiéu
Hién nay, nghién ctu phat trién cac chét xtic tic méi ng dung trong x& ly nwéc thai da
nhan dwoc nhiéu sy quan tdm cta cac nha khoa hoc méi trudng. Gibng nhw cac chét ban dan
khac, TiO2 dang anatas c6 hoat tinh xuc tac quang do né cé khe nadng lwong ving cdm 3,2 eV
twong ng véi bwdc séng hap thu 388 nm, trong vang UV [2, 3]. Tuy nhién, bic xa UV chi chiém
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khodng 4% anh sang mat troi, hon niva viéc tao ra birc xa UV kha tdn kém ma can nhiéu thiét bi
chuyén dung. Vi vay tang kha nang hap phu anh sang cua vat liéu TiO2 & vung c6 bwdc song dai
hon c6 thé mang lai mét twong lai moi, ing dung x(c tac quang hoa tai vang kha kién dé xt ly 6
nhiém mai treong.

Dé ting cuong kha nang xuc tac quang hda cua TiOz2 & vung kha kién, da c6 mot s6 cong
trinh nghién ctu vé cay thém cac nguyén tb khac 1én TiO.. Viéc dwa thém nguyen t6 khac vao xuc
tac TiOz lam tang kha nang hap thu anh sang & bwoc song dai hon, cé thé tién t&i vung kha kién.
Do |4 do chat thém vao lam giam nang lwong ving cdm cula xuc tac. Nhw vay cac chat dwa vao da
lam bién déi cAu tric cta TiO2. Viéc bién tinh TiO2 da dwoc thwe hién véi nhidu kim loai nhw Co,
Cr, Mn, Ni, Cu, Ag,... hay phikimnhw N, S, C, ... [4] - [10].

Viéc cay Fe lén TiO, da duoc thye hién, Fe pha tap vao TiO2 cho phép ving héap phu
photon cua TiO2 dwgc m& rong tir tia tim doi voi cac bwdc song nhin thay ciing nhw dé gidm nang
lwong 10 héng cua no tr 3,2 eV den mure nang lwgng thap hon. Sy pha tap TiO2 voi cac kim loai
chuyén tiép nhw vay nhw Fe, V va Cu lam cho n6 hoat dong cao hon trong chuyén hoa quang héa
[4] - [10]. Dieu nay dwoc giai thich boi kha nang cac mau TiO2 sau khi dwgc cay thém cac nguyén
t6 khac lam gidm gia tri nang lwong khoang cach cac dai pho va ty 1é tai to hop cla cac cap dién
tte bi cam ng bGi anh sang mat troi dwdi bire xa anh sang mét trdi so véi trong treéng hop tinh
khiét TiO2 tlr d6 lam tang kha nang xuc tac quang héa cla ching.

Vat liéu Fe-TiO2 c6 kha ndng xuc tac quang héa cao hon so véi TiOz tinh khiét trong quéa
trinh oxi héa hoan toan, tuy nhién viéc thu hdi vat liéu sau quéa trinh x& ly gap nhiéu kho khan dac
blgt la khi dung trong x& ly nwée do TiO2 bong ra tao thaph dung dich duc. Dé khac Qhuc nhuwoc
diém trén va tang kha néng phan tan Fe-TiOz, can phai co dinh Fe-TiOz Ién trén gia thé. Mot trong
nhirng gia thé da va dang hra hen sé dem dén nhiéu rng dung trong thwc té la Diatomit.

Nghién ciru trwéc ([1]) da tién hanh diéu ché vat liéu Fe-TiO2/Diatomit & cac ty 1& mol
Fe3*/TiO2 khac nhau va nung vat liéu 6: 400°C. Vat liéu Fe-TiO2/Diatomit dwgc nghién ctu nr]u’
mot xUc tac quang hoa dé phan hdy pham mau trong méi trwdng nwdc dang hira hen nhieu trién
vong dé (rng dung trong x& ly nwéc thai nganh dét nhudém. Bai bao nay trinh bay dié’u ché Fe-
TiO2/Diatomit & ty 1& mol Fe3*/TiOz la 2% va vat liéu nung & 500°C, xac dinh dac trwng cau trdc cla
vat lieu thdng qua phd théu xa tia X (XRD) va kinh’hién vi dién t&r quét (SEM), nghién clru trng
dung Fe-TiO2/Diatomit dé phan hdy quang xdc tdc pham mau vang axit 2R trong moi trwd’ng nwéc.
2. Thwc nghiém
2.1 Nguyén liéu va thiét bj dé diéu ché vat liéu

- Nguyen liéu st dung dé& diéu ché Fe-TiO2/Diatomit: Tetraisopropylorthotitanat (TIOT):
Ti(OCsH7)4 ciia Merck ciing véi séat (Il) nitrat, axit nitric, etanol va diatomite c6 nguén gbc t» Hoa
Loc - Pha Yén.

- Nguyén liéu dé tao dung dich phAm mau vang axit 2R trong méi tredng nuéc la thude
nhudm vang axit 2R thwong pham.

- Thiét bi tao huyén phu sét: May khudy tir - Trung Quéc.

- TG sy vat liéu & 105 °C: Ta sy Binber - Dlrc.

- Vat liéu dwoc nung trong 16 nung (dung tich 7,2 lit, nhiét d6 200 °C - 1200°C) - Trung Qubc.
2.2 Piéu ché vt liéu Fe-TiOz/diatomit

Fe-TiO2/diatomite dwoc diéu ché béng phwong phap sol-gel.

~ - Huyén phu sét 2% dwoc diéu ché bang cach cho 1g Diatomit hoa trong 50 ml nwoc cét,
khuay lién tuc trong vong 24 gio (coc A).

- L&y 50ml hén hop HNOs -etanol (pH = 3) cho vao céc 100 ml sach va khé (cc B), sau d6
cho tir tir 3ml TIOT vao dung dich khuay cho tan deu. Tiep d6 thém mét lvong Fe(NOs)s theo ty 1€
da dinh (Ty Ié Fe3*/TiOz la 2% mol) vao va khuay trong 90 phut, sol dwoc gitr & nhiét d6 phong
trong khoang 5 gi¢ dén khi sol bat dau cé dau hiéu tao keo.

Tiép d6 nhé tir tir dung dich sol & cc B vao huyén phu & céc A dong thoi tién hanh khudy
lién tuc, sau khi qé hét dung dich sol & coc B vao huyen pht & coc A tiép tuc khuay dung dich
khoang 40 gi¢. Tién hanh loc gung d‘ich thu lay vat liéu dem di say & 105 °C cho dén khé thi mang
di nung & 500 °C trong 1 gi& roi nghién thanh bét ta thu dwoc vat liéu Fe-TiO2/Diatomit.
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2.3 Pdc trng céu tric caa vat liéu

- Phé nhiéu xa tia X (XRD) cla vat liéu dwoc ghi trén thiét bi HUS-VNU — D8-ADVANCE-
BRUKER 5005, v&i ong phat tia X bang dong v&i buwdc song Ka = 1,5406 A, goc quét 28 twong
rng v&i moi chat, toc dd quét 0,2%s tai khoa Hoa hoc cla trwong Pai hoc Khoa hoc Ty nhién Ha
Noi dé xac dinh pha tinh thé.

- Khao sét hinh anh bé mat cta vat liéu bang phwong phap hién vi dién t&r quét SEM (JEOL
JSM-6500F).

. - Khoang budc song hép thu cda mau vat lieu va kha nang phan hdy mau cta dung dich

pham mau dworc xac dinh trén thiét bi quang phé UV-VIS- JASCO.
2.4 Phan huy quang xuc tac dung dich phdm mau vang axit 2R

Pham mau vang axit 2R dwoc lwa chon dé xac dinh kha ndng phan hiy quang xdc tac cla
vat liéu.
SO3Na

O3

H3C
Pham acid yellow 2R — 11 (AY2R-11)

Dung dich AY2R-11 dugc xi Iy bdi vat liéu Fe-TiOz/Diatomit téng hop trong diéu kign t6i wu
pH=4 va nong dé H20:2 la 14,56 mmol/l. Phan L’Png dworc tién hanh v&i 50 ml dung dich pham mau
nong d6é 500 ppm va 0,5 g xdc tac quang trong dieu kién khuay trén trong 1 gi¢ & ca vang UV va
vung VIS. Xac dinh COD va do pho UV-VIS cla dung dich thuéc nhudém trwéc va sau khi xt&r ly dé
danh gia kha nang phan huy.

3. Két qua va thao luan
3.1 Pac trwng cuaa vt liéu

Faculty of Chemistry, HUS, VNU, D8 ADVANCE-Bruker - Mau diatomite bien tinh

EEESEEEEEES

Lin (Cps)

588888 3BBFLEEE

mg ]

i

Hinh 1. Gidn dé nhiéu xa tia X véi vat liéu Fe-TiOz/Diatomit
Tw gian d6 nhiéu xa tia X cho thdy sw xuét hién pic dac trung ré nét & d= 3,520 twong &rng
v&i si ton tai cla TiO2 dang anatas. Day la dang tén tai cGa TiO2 htra hen hoat tinh xUc tac cao

cula vat liéu.

wwwwwww

Hinh 2. Anh SEM cda Diatomit [1] WSAKLXOSEW)
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‘Anh hién vi dién tr quét cia mAu vat liéu cho thay trén chat mang Diatomit c6 cac mao quan
kha dong deu, cach deu nhau. Bén trong cac mao quan dwoc lap day boi vat liéu dwoc cho la Fe-
TiO2. Vat liéu tdng hop cé kich thuwéc nano.

3.2 Phé hdp thu UV-VIS cda vt liéu

UV-VIS spectrograph of TiO,

UV-VIS Spectrograph of TiO,-Fe?*/Diatomite
089 nung 500°C

Onset at ~600nm

0.6 ¢
0.44 Onset at 388 nm

v L

06+

Absorbance

Absorbance
I

024

0.0

— T T T
200 300 400 500 600 700 800 Wavelength (nm)
Wavelength (nm)

Hinh 4. Phé UV-VIS cda TiOz tinh khiét [1] Hinh 5. Phé UV-VIS cda Fe-TiOz/Diatomite

Trén phd hép thy UV-VIS (hinh 4) cta TiO2 dang anatas nguyén chat cho thay vat liéu co
khe n&ng lwong ving cdm 3,2 eV twong trng véi budc séng hap thu 388 nm, trong viing UV (Ebg =
hc/Aabs). Trén phé hap thu UV-VIS (hinh 5) cla vat liéu tbng hop cho thy viing hap phu photon
cua TiOz2 dwgc m& réng t&i vung anh sang kha klen & buwdc song hap thu khoang 600 nm twong
ung véi khe ndng lwong viing cdm dwoc gidm vé khoang 2,07 Ev. Diéu nay cho thay rang vat liéu
tdng hop c6 hoat tinh quang xuc tac & ving anh sang kha kién.

Két qua xac dinh phd hép thu UV-VIS cta vat ligu téng hop nung & 500°C ciing cho thay
khong c6 sw khac biét dang ké nao so voi vat liéu tong hgp nung & 400°C nhw trong nghién ctru
trwdce ([1]).

3.3 Kha ndng phan hdy phdm mau AY2R-11 st dung xUc tac quang Fe-TiOz/diatomit

Két qua nghién ctvu kha nang phan hdy phdm mau AY2R-11 s dung xGc tac quang Fe-
TiO2/diatomit dwoc thé hién trén hinh 6 va hinh 7.

Sau 1 gio x&r ly v&i vat liéu t6ng hop, hoat tinh xlc tac quang cda vat liéu dwéi anh sang
nhin thay la twong ddi cao so v&i duéi tia cwe tim. Hiéu suét loai bé COD vung UV Ia 90% trong
khi & viing VIS dat t&i 94%. Diéu nay cho thay réng do mé réng trong pham vi hap thu ctia vat liéu,
hoat tinh xtc tac cta vat liéu tdng hop duoc cai thién tét.

Két qua xac dinh phé hap thu UV-VIS cla dung dich phdm mau trwéc va sau khi xt& Iy cho
thay sw phan hdy mau I3 rét tét, xic tac quang Fe-TiO2/diatomit cé kha nang khoang hoa gan nhw
hoan toan dung dich phdm mau AY2R-11 sau 1 gi¢’ ngay & ving anh sang kha kién.

5

a5 -

Hiéu suat loai bé COD (%) P
100 35
95
%0

Dung dich pham
mautrucexd 1y
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25 -
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85
80
75
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muv 1.5 - mau sauxurly

i Vs 14

65 a5 4

60
55
50

]

uv VIS Wavelength [nm)

Hinh 6. Hiéu suét loai b6 COD Hinh 7. Phé hép thu UV-VIS ctda dung dich phdm mau
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4. Ket luan

Xlc tac quang (TiO2-Fe? *) gan trén chét nén diatomite dwoc téng hop thanh cong trong
phong thi nghiém bang phwo’ng phap sol-gel, & nhiét d6 nung 500 °C. Bac trung cu trac vat liéu
cho thay xac dinh dwoc TiO2 & dang anatas. Vat liéu tdng hop cé hoat tinh xuc tac cao & ving anh
sang kha kién. Vat liéu c6 kha nang xuc tac quang rat tot dé phan hay phdm mau vang axit 2R, cho
hiéu suat phan hay COD dat t&i 94%, kha nang phan hiy mau rat tét va kha ndng khoang hoa
ph&m vang axit 2R cao.
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Ngwdi phan bién: TS. Ngé Kim bBinh

TIET KIEM CHI PHi SU’ DUNG VON — MOT GIAI PHAP QUAN TRONG NANG
CAO HIEU QUA KINH DOANH CUA CAC DOANH NGHIEP
MINIMIZING THE CAPITAL COST — AN IMPORTANT SOLUTION TO RAISE
THE BUSINESS EFFICENCY OF ENTERPRISES

TS. VU TRUY PHI
Khoa Kinh té, Truong PHHH Viét Nam
Tom tat
Trong bai b&o nay tac gid chi ra cac khodn chi phi st dung vén va cach xéc dinh cac
khodn chi phi dé. Néi dung bai béo ciing dé cap viéc phan tich bé phan chi phi s dung
vén trong toan bé chi phi sén xuét kinh doanh cda cac doanh nghiép. Trén co sé cia viéc
phén tich do, tac gid dé xuat mot sé bién phap dé tiét kiém chi phi st dung vén dé nang
cao hiéu qua kinh doanh cda cac doanh nghiép.
Abstract
In this article, the author points out the catagories of capital cost and how to calculate
them. The content of this article also includes the analysis of the components of capital
cost in the total business cost of some enterprises. On the basis of the analysis, the
author proposes some solutions for minimizing the capital cost to raise the business
efficency of enterprises.
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1. Pat van dé

Chi phi s dung vén 1a mét bd phan luén ludn tén tai trong tdng chi phi san xuét kinh doanh
cta doanh nghiép. Tuy nhién, cach khai thac nguén vén va st dung vén khac nhau dwa dén quy
mo va ty trong khodn chi nay I&n nhé khac nhau trong tdng chi phi san xuét kinh doanh déng thoi
né anh huwdng dén chi tiéu hiéu qua kinh doanh cta doanh nghiép. Vén can phai duwoc huy déng
tdi da d& dap ng cho nhu cau san xuét kinh doanh cta doanh nghiép nhwng can phai khai thac
cac ngudn vén nhw thé nao dé giam téi thiéu chi phi st dung vén thi méi ddm bao muc tiéu nang
cao hiéu qua kinh doanh. Trong thyc té khong phai doanh nghlep nao ciing da lam tbt viéc dé. Co
nhung doanh nghiép, dé phuc vu muc tiéu dau tw mé rong san xuét kinh doanh ma da st dung
cac nguédn vén khéng quan tam nhiéu dén chi phi st no. Hau qua la lgi nhuéan tir san xuét kinh
doanh da khéng du bu dap chi phi s&* dung vén, hiéu qua kinh doanh khoéng dat yéu cau tham chi
gay ra tinh trang rat cang thang vé tai chinh cho doanh nghiép. Vi vay, cac nha quan tri doanh
nghiép can pha| hiéu rd ban chét cac khoan chi phi st dung vén ciing nhw van dung linh hoat cac
bién phap dé giam thiéu chi phi do.

2. N&i dung phan tich ban chéat cac khoan chi phi str dung vén

Chi phi s dung vén la khoadn chi quan trong trong téng chi phi san xuét kinh doanh cta
doanh nghiép vi ba ly do sau:

Thi nhét, anh hwéng dén loi nhuan cta doanh nghiép;

Thi hai, n6 1a co s& dé cac nha quan tri tai chinh cia doanh nghiép quyét dinh dung dan
phwong an khai thac ngudn von;

Thir ba, c6 rat nhiéu cac quyét dinh quan trong ctia doanh nghiép co lién quan dén chi phi
str dung von nhw quan hé thué, mwon, quan hé tai lap quy dau tw, cac chinh sach vé phan phoi
von kinh doanh..

Vi vay, doanh nghiép phal xac dinh dwoc nhirng ngudn vén co ban ma doanh nghiép khai
thac, lwong héa dwoc chi phi st dung dm v&i mai loai, xac dinh dwoc mot co céu ngudn vén hop
ly nhat. D& 1am dwoc didu do, trwdc hét can phan biét cac ngudn vén khac nhau ma doanh nghiép
C6 thé khai thac. Theo cach hidu théng thworng, ngudn vén dé doanh nghiép dung cho viéc hinh
thanh nén cac yéu td dau vao cla qué trinh san xuét kinh doanh gdm: (1) Céc khoan no; (2) Cb
phan wu dai; (3) Loi nhuan dé lai tai dau tw san xuét kinh doanh; (4) Phat hanh cé phiéu thwong.
Mb&i thanh phan trén khi s dung déu doi hdi chi phi va cach lwgng héa chi phi st dung chang
cling khac nhau [1].

DPéi v&i cac khoan no, trong dé cé nhitng khoan ng phét sinh do quan hé thanh toan gitra
doanh nghiép va céac tb chirc, ca nhan khac nhw nhuw mua chiu vat tw, hang héa, tai san; ne thu lao
clia ngwdi lao ddng; no' cac khodn ndp ngan sach nha nwéc... Nhitng khodn no dé khéng can xac
dinh chi phi vi thyc té ciing khdng doi hdi phai cé chi phi dé& st dung chang. Tuy nhién, cac khoan
no' nay chi twong xirng véi nhivng khodn ma ngudi khac chiém dung cta doanh nghiép ma théi,
khong thé chi cé cac khodn dé ma dap (rng dwoc nhu cau san xuét kinh doanh ctia doanh nghiép.
Doanh nghiép phai vay ngan hang hodc phat hanh cac chirng chi ng dé vay céac té chirc ca nhan
khac nhw phat hanh trai phiéu chang han. Cong thirc dé tinh chi phi don vi cia cac khoan ng nhw
sau:

T su&t chi phi (& Ty suét chi phi l&i vay(hoac ng) Mrc tiét kiém thué Thu
yva hoéc%o’ = chuwa tinh dén anh hwéng clia thué - nhap doanh nghiép do chi
y(hogc no) thu nhap doanh nghiép phi lai vay (hoac ng)
kn= ka(1-T) (1)

Trong d6: kq 1a 18i suat ma doanh nghiép phai trd cho cac khoadn no (%/ky); T la thué suét
thué thu nhap doanh nghiép (%). Vi du, néu doanh nghiép vay vén ngan hang, hoac phat hanh trai
phiéu véi mie 1ai suét 20%/n&m. Theo quy dinh hién hanh, thué suét thué thu nhap doanh nghiép
la 25%, vay chi phi st dung vén ng don vi la: kn = 20%(1-0,25) = 15%/nam.

Déi v&i vdn cb phan wu dai, & day ta dé cip dén cbd phan ma cd déng ndm gitr n6é duoc
hwéng wu dai cd tire, cé nghia 1a ¢ ddng nhan dwoc mae cb tire cb dinh cong bd trwdc. Ty suét
loi trc ¢b phan trén gia phat hanh cta cb phiéu hodc gia phat hanh sau khi da triv chi phi phat
hanh 1a chi phi don vi ciia nguén vén nay (kp).
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K, D, 2
) 2
Trong do: Dpla cb tire dwoc chia cho méi ¢b phan wu dai trong 1 nam; Pn Ia gia ban cb phiéu
wu dai cb tire. Vi du: Cong ty cong tra cb tirc 1a 1. 000 d/cp cho cb phiéu wu dai cb tire, néu cong ty
ban cé phiéu véi gia la 10.000 d/cp thi kp = 10%; néu chi phi phat hanh cé phiéu d6 1a 2.000 d/cp
thi:
kp = @ =125=125%
8.000
Déi voi lgi nhuan khong chia, dé lai tai dau tw cho san xuét kinh doanh, c6 thé goi la loi
nhuan tich Idy. Ngudn vén nay tuy doanh nghiép khong phai tra truc tiép khoan chi phi nao, nhung
day la phan loi nhuan dang ra phai chia cho cac cb dong vay cb dong sé méat mot khoan chi phi co
hoi déi vai khoan vén dé. Chi phi co hoi d6 cé thé tinh théng qua cd tie cua cbd phan thwong ma
cht doanh nghiép dwoc hwéng (ks). Xac dinh chi phi co hodi cho khodn vén nay 1a van dé tuong
ddi phirc tap. C6 thé sir dung mét trong cac phwong phap sau: (1) Mé hinh CAPM (Capital Asset
Pricing Model); (2) So sanh chi phi vén ¢ phan va ng vay; (3) Md hinh chiét khdu dong cb tic
(DCF- Discounted cash flow). [1]
Phwong phap phd bién & dung md hinh chiét khdu dong ¢b tirc (DCF), theo phwong phap
nay ta c6 cong thirc tinh mirc I4i suat ky vong ctia ¢ déng nam gitr cé phan thwdng nhu sau:

D
k,=—*+g ®)

p Po
Trong do: D1 la cb tirc cho cb phan thworng & ky ther 1 (Bdng); Pola gia ban cé phleu thwong
& thoi diém phat hanh (Béng); g 1a muc tang trwdng co tc hang nam theo dy tinh. D& wérc tinh g
doanh nghiép phai can cl vao dién bién tang trwdng cd tire ctia doanh nghiép trong quéa khiv cling
V@i viéc phéan tich cac yéu tb tac dong dén loi nhuan cta doanh nghlep trong twong lai. Vi du:
Cong ty cdng bd tra cbd tuc nam 2014 1a 1.000 d/cp; ddng thoi gia ban cd phiéu cua cong ty duw kién
la 10.000 d/cp; dy tinh cb tirc sé tdng déu hang ndm la 2%/nam. Vay, chi phi don vi ca loi nhuan

dé lai la:
1.000
=—+0,02=0,102=10,2%

P
10.000
Bai v&i von ¢6 phan phat hanh mai. Chi phi ciia von phét hanh ¢ phan méi (ke) cao hon chi
phi cla loi nhuan dé lai néi trén. Chi phi nay ciing 4p dung md hinh chiét khdu dong cb tirc dé xac
dinh nhu sau:
K =P
P P,1-F)
Trong d6: F la ty I& (%) chi phi phat hanh so v&i gia ban cb phleu maoi.
. Vi du: Theo sé liéu dw kién phat hanh cé phiéu nhuw trén, dong thoi dw tinh chi phi phat hanh
cb phiéu thueng 1a 0,5% gia phat hanh. Vay, chi phi don vi ctia cb phiéu maéi phat hanh la:

1.000 1000

= = = = 0
s 10.000(1-0,005) 9950 t002 0,107=10,7 (%)

3. Ung dung phwong phap phan tich chi phi st dung vén trong phan tich hiéu qua kinh
doanh ctia moét s6 doanh nghiép

+9 4

Viéc tinh toan cac khoan chi phi stv dung cac ngudn vdn khac nhau aé doanh nghiép c6 thé
tap trung khai thac cac ngudn cé chi phi thap ciing nhw duy tri moét co cau nguén vén cé mirc chi
phi binh quan la thap. Day 1a mét bién phap tai chinh quan trong gop phan nang cao hiéu qua kinh
doanh cua doanh nghiép. Tuy nhién, trong thwc té, nhiéu doanh nghiép chwa chu trong van dé
nay, co' cau ngudn vén clta ho khong ho’p ly vi vay c6 nhirng doanh nghiép khong tao duoc hiéu
qua kinh doanh cao, tham chi con Iam vao tinh trang rat cing thang vé tai chinh. Dé thay rd van dé
nay ta hay di xem xét sé liéu thuc t& & moét vai doanh nghiép.

Cong ty Van tai bién Viét Nam (VOSCO) la mét trong nhirng doanh nghiép hang dau vé van
tai bién & nwdc ta, d6 la mot doanh nghiép nha nwéc dwoc wu tién dau tw va tao didu kién nhiéu
mat dé tham gia thi trwéng van tai bién québc t&, phuc vu muc tiéu hdi nhap van tai bién Viét Nam
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V& the gi¢i. Tuy vay, trong mét sé nam gan day, tinh hinh tai chinh cta céng ty nay dang tré nén
rat xau. Nguyén nhan mot mat la do khung hoang Chung cua thi tredng van tai bién nhwng khéng
chi co vay ma con mot van dé rét quan trong trong quan tri tai chinh doanh nghiép. Cong ty da duy
tri mot co cdu nguén vén khong ho’p ly, kém linh hoat va gay ra chi phi str dung von qua Ion. Sé
liéu & Bang 1 cho ta thay tinh hinh str dung ngudn vén cla cong ty bén ndm vira qua.

Bdng 1. Cor cdu nguén vén cda Cong ty VTB Viét Nam (VOSCO) )
Don vi: 10° dong

CHi TIEU Nam 2010 Nam 2011 Nam 2012 Nam 2013

GT % GT % GT % GT %
1. Téng vén 4,892.0 | 100.0 5,267.0 | 100.0 5,072.0 | 100.0 5,342.0 | 100.0
2. Téng no 3,324.0 | 75.3 3,817.0 | 86.4 3,655.0 82.7 4,107.0 93.0
- No ngén han 746.0 | 16.9 625.0 | 14.1 633.0 14.3 748.0 16.9
- No’ dai han 2,578.0 | 58.4 3,192.0 | 723 3,022.0 68.4 3,359.0 76.0
3. Vén CSH 1,568.0 | 355 1,450.0 | 32.8 1,417.0 32.1 1,235.0 28.0

Biéudbquan | I ean - el I ettty CpECIIiIIn | CTpEpocaaass

hé Vén no va B [ B e -

vén CSH EEEE F B e E A B E

Nguon: http://cafef.vn/thi-truong-chung-khoan.chn

Qua sb lieu cy Bang 1 ta thay ni bat Ién tinh trang la no' dai han ludn chiém ty trong rat cao

trong tdng ngudn vén, cang nhirng ndm gan day ty & nay cang cao. No dai han tap trung vao ngon

von vay ngan hang dé dau tw tau, trong khi d6 cac ngudn cua cha s& hir, thuo’ng co chi phi st

dung thap, lai chiém ty trong chi bdng khoang 50% so véi vén vay. Hau qua cta co ciu von dé la
mot phan gay ra tinh trang tai chinh xau, diéu nay dwoc chirng minh qua sé liéu & Bang 2.

Bang 2. Mét sé chitiéu tai chinh cda VOSCO .
Bon vi: 108 dong

CHI TIEU Nam 2010 Nam 2011 Nam 2012 Nam 2013
1. LN gdp tv SXKD 374.521,0 278.299,0 281.912,0 -36.685,0
2. Chi phi ban hang va QLDN 140.701,0 155.530,0 135.694,0 130.956,0
3. LN thuan SXKD 233.820,0 122.769,0 146.218,0 -167.641,0
4. Chi phi lai vay 126.204,0 181.969,0 152.388,0 164.316,0
5. LN sau trd |&i vay 107.616,0 -59.200,0 -6.170,0 -331.957,0

Nguén: http://cafef.vn/thi-truong-chung-khoan.chn

Sé lieu Bang 2 cho thay tai nam 2010, l&i thuan t san xuét kinh doanh 233, 820 ty déng,
sau khi tra | vay 126,204 ty déng con lai 107,616 ty déng. Ty & vén ng' & ndm 2010 1a 58,4%.
Dén nam 2011, néu co cau vén ng dai han van duy tri nhw & nam 2010 thi chi bj 16 1a 3,435 ty
ddng (122,769 — 126,204), thwe t& nam 2011 do ty trong no dai han tang Ién murc 72,3 %, lam cho
tbng sb tién 1ai vay phai tra tdng 1&én mirc | 181,969 ty ddng, dan dén 16 59,200 ty ddng. Twong tw
nhw vay, & nam 2013 murc 16 cling trd lén trdm trong hon vi lién 1ai vay qua Io’n

Neu tinh chi ph| st dung vén, tai thoi diém ndm 2010, cong ty tra cb tie 8006/cp gia phat
ban cb phiéu cua cdng ty nam & nam nay la khoang 20.000d/cp, tinh ra chi phi str dung vdn cb
phan la 4%/nam, mat khac néu ta lay sb 14 vay phai tra chia cho sé ng dai han, ta dwoc mc chi
phi st dung vén no binh quan 1a 4,9%/n&m, cao hon chi phi s& dung vén chd s& hiru. Mat khac &
nhirng nam t& 2011 tr& di, cong ty kinh doanh khéng cé 13i, néu s dung vén tir phat hanh cb
phiéu thi da khong phai chia cb tirc va cling khoéng phai lo tréd no vén gbc, diéu dé sé lam cho tinh
hinh tai chinh ctia cdng ty sang sGa hon rat nhiéu.

Tinh trang tai chinh khé khan twong tw cia VOSCO ciing dang hién hién tai nhiéu doanh
nghiép méi dwoc cb phan hda thudc nganh van tai bién ciing nhw thudc cac nganh san xuét kinh
doanh khac.
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4. Nhirng bién phap giam thiéu chi phi st dung vén va nang cao hiéu qua st dung vén

Dé han ché nhitng khé khan tai chinh va nang cao hiéu quéa kinh doanh, ngoai rat nhiéu
nhirng nd lwc trong viéc hoan thién quan tri moi mét, cac doanh nghiép can thwc hién nhirng bién
phép gidm thiéu chi phi st dung vén, thiét 1ap co' cAu ngudn vdn linh hoat, dé thay dbi ddm bao
phu hop véi tirng diéu kién kinh doanh cu thé cta doanh nghiép. Dwéi day la mot sé bién phap dé
thwe hién muc tiéu do:

Thi nhat, can bo quan ly tai chinh cta doanh nghiép phai ndm chic phwong phap xac dinh
chi phi str dung tirng loai nguén vén nhw da trinh bay trén.

Th hai, phai duy tri co cau nguén vén linh hoat, dé dang thay d6i co' cAu ngudn vén dé dat
dwoc muc tiéu dap wng da vén cho san xuét kinh doanh nhwng vé&i chi phi st dung vén hop ly
nhat. Mudn thuc hién diéu nay, doanh ngh|ep can tao méi quan hé thwong xuyén va tin cay VGi
céc t6 chirc tai chinh trung gian. Déi véi cac doanh nghiép cb phan ho&c doanh nghiép da cb phan
héa va niém yét chirng khoan trén thj trwéng chirng khoan thi can ludn luén quan tam dén dién
bién gia cb phiéu ctia minh trén thij trwéng, can phai thwdng xuyén quang ba hinh anh cta doanh
nghiép dén cong ching, tao niém tin cGa cdng ching vao sy phat trién ctia doanh nghiép. Doanh
nghiép chi c6 thé huy déng vén tr phat hanh chirng khoan mét cach thuan loi khi chirng khodan
cta doanh nghiép c6 uy tin trén thi trwéng chirng khoan, dwoc nhiéu nha dau tw biét dén. Doanh
nghiép can coi thi trwd'ng chirng khoan la noi dé diéu chinh co' ciu ngudn vén.

Th ba, doanh nghiép can biét diéu chinh co cidu ngudn vén phu hop véi diéu kién va tinh
hinh thyc té. Nhirng tinh hudng thuwdng gép va diéu chinh co cdu nguén vén nhw sau: Trwong hop
doanh nghiép dang kinh doanh thuan lgi, doanh thu, s&n phdm dang dwoc tiéu thu tét, lgi nhuan
dang gia tang. Luc nay can gia tdng quy mé san xuét kinh doanh mét cach nhanh chéng, nhu ciu
vbn tdng nhanh. Vay, can gia tdng quy mé va ty trong ngudn vén no la hwéng khai thac chinh
trong trwdng hop nay. B&i vi, vay, thué hodc phat hanh trai phiéu lic nay c6 thé thwc hién rat
nhanh, mé&t khac méac du chi phi st dung vén no thwéng cao nhung do kinh doanh thuan loi ma
hiéu qua kinh doanh hoan toan c6 kha nang bu dp chi phi d6 dé& dang. Ngoai ra, chi phi l&i vay
ho&c thué tai chinh & khoan chi phi hop ly dé xac dinh lgi nhuan chiu thué thu nhap doanh nghiép,
didu do cé nghia la st dung ngudn nay sé tiét kiem thué thu nhap doanh nghiép. Néu phat hanh cé
phiéu hay két nap thém cé dong, két nap thém thanh vién mai dé huy dong thém vbn trong trwdng
hop nay la khé thwc hién b&i vi cé déng hodc cac thanh vién hién hivu ctia doanh nghiép khong dé
dang chap nhan sv chia sé quyen loi ctia ho dang c6 xu thé gia tang. Truwong hop nguwoc lai voi
trwo’ng hop néi trén 1a tinh hudng kho khan trong san xuét kinh doanh, nguy co mét dan thj trwong
ctia san pham, doanh thu, lgi nhuan cé chiéu hwdng sa sut, nhiéu chi tiéu tai chinh khéng dat muc
tiéu dé ra va dang c6 xu thé kém dan. Khi d6 nhat dinh phai huy dong thém vén, ngoa| viéc diéu
chinh co cAu tai sén cla cong ty, dé thyc hién nhitng dw an méi, tung ra nhirng san pham méi.
Hwéng tang quy mé va ty trong trong treong hop nay la pha| nhanh chong két nap thanh vién méi
hoac phat hanh thém co phiéu phd thong tang quy mo6 von cht s& hiru. Bang cach nay doanh
nghiép tang dwgc vén nhung chi phi s dung vén thap va khéng kho khan khi thuyet phuc cac
thanh vién va cbé déng hién hiru chip thuan phwong an diéu chinh co cu ngudn von. Néu kinh
doanh dang hoac sé gap kho khan thi ganh nang ve chi phi st dung von s& khdng mac phai, ganh
nang trad no gbc ciing khéng dé Ién vai doanh nghiép nhw khi vay vén. Doanh nghiép khéng phai
chia l&i cho thanh vién hodac tra cd tic cho cb doéng khi doanh nghiép khéng c6 lgi nhuan, doanh
nghiép ciing khdng cé trach nhiém hoan trd vén cla cac thanh vién va cbé déng da goép cho doanh
nghiép. Tuy nhién, viéc phat hanh cé phiéu hay két nap thém thanh vién méi phai duwoc thuc hién
mot cach khan trwong truwée khi tinh trang kho khan thwe sy cla doanh nghiép xuét hién, trwéc khi
gia cb phiéu trén thi truéng da gidm sat. Diéu nay doi héi tinh linh hoat, nhay bén va nang lyc cao
vé phan tich tai chinh, phan doan tinh hinh ctia cac nha quan trj doanh nghiép.

TAI LIEU THAM KHAO

[1] PGS.TS. Nguyén Van Nam (2002), Giao trinh Quan trj Tai chinh doanh nghiép, NXB Tai chinh.
[2] ThS. B4 Thién Tuén (2010), Toan tai chinh dng dung, NXB Thbng ké.
[3] Web site: http://cafef.vn/thi-truong-chung-khoan.chn

Nguwéi phan bién: PGS.TS. Nguyén Véan Son
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NHO'NG LUU Y KHI LAP CAC CHI'NG TU TRONG
QUA TRINH GIAO NHAN HANG HOA TAI CANG BIEN
NOTES SETTING THE TALLYING DOCUMENTS AT THE SEAPORTS

TS. DANG CONG XUONG
Phong KH-CN, Trueong DHHH Viét Nam

Tom tat
Trong qué trinh xép dé& hang tai cdng, ngudi giao nhan thuong phai lap céac loai chung tir
lién quan dén lam hang nhuw: phoi giao nhan, cac bao céo, bién ban khi xady ra s cé....
Tuy nhién, mét sé néi dung thé hién cda cac chung ter nay thuong gay hiéu lam dén dén
tranh chép. Vi vay, can phéi luu y vé cach thire 14p cac chang tir giao nhan dé hiéu ding
ban chét cda vu viéc.
Bai bao phan tich nhing ndi dung chinh cda mét sé chung tir quan trong trong giao
nhan hang héa & cang dé luu y nguoi giao nhén khi lap cac loai ching tir nay.

Abstract
In the handling, tallyer often have to make the documents: tally sheet, daily report, COR,
ROROC.... However, some contents of this documents often misunderstood and
disputes. So, it is very necessary to make right them.
This paper analyzes the main contents of some important documents in the seaport to
note to the tallyer.

1. Ndi dung chia yéu cta nhipng chieng ttp can |ap trong quda trinh giao nhan hang tai cang

Chirng tlr la nhirng van ban chinh thirc hodc dwoc coi la chinh thirc chlra dwng céac thong
tin can thiét cho viéc chirng minh, théng béo cac sw kién hodc lam co s& cho viéc lap céac gidy to
van ban khac.

Ching tir van tai la cac chirng tlr do cAc bén lién quan trong qué trinh van tai hang héa cap
dé théng qua dé qua trinh van chuyén, xép d& va giao nhan duoc tién hanh, ddng thdi xac dinh
trach nhiém cla cac bén va lam co s& cho viéc gidi quyét cac tranh chap phét sinh.

Trong thuc té, khi giao nhan hang hoéa tai cang, nguo’l kiém dem phai 1ap cac ching tir can
thiét phuc vu cong tac giao nhan hang. N6i dung chi yéu ctia mét sb chirng tr chinh bao gdm:

a/ Lénh giao hang (Delivery Oder — D/O)

La chirng tr Dai ly ky phat cho ngwdi nhan hang hoac dai dién cla ngwdi nhan hang. Bay la
chng tir 1am can cir dé cac bén giao nhan hang hoé trong cac khau: giao nhan tai tau; tai kho bai;
giao nhan Ién cac phwong tién van tai khéc....hoéq giao nhan tai cang gilra cac bén: tau — ca’;ng -
giao nhén,— ngwoi nhan hang. Ngwoi giao nhan can biét 1a so liéu trén D/O phai khép vei s liéu
trén B/L goc.

b/ Phiéu kiém dém (Dock Sheet and Tally Sheet)

Dock Sheet la mét loai phiéu kiém dém tai cau tau trén do ghi rd sé lwong hang héa da dwoc
giao nhan tai cau.

Tally Sheet |a phiéu kiém dém hang hoa da xép Ién tau do nhan vién kiém dém chiu trach
nhiém ghi chép. Chirng tir nay thudng goi la Phoi kiém dém va ghi rd so lwong, khoi lvgng tirng méa
hang. Cu6i méi ngay, trén co sé so liéu cac Phoi nay, lap nén Daily Report.

c/ Ban liét ké th&i gian lam hang (Statement of fact - SOF)

La ban liét ké thoi gian cla tau hoat dong tai cang tw khi tau dén dia diém don hoa tiéu, vao
cang lam hang dén khi tau ra khéi cang. SOF thuong duoc 1ap theo bang voi cac cot thé hién 1o
thoi gian cua tau tai cang clng cac ca xep/dd va thoi i€t cua tieng ca, ngay ¢ cang lién quan dén
c6 hay khong lam hang. Pay 1a chirng tr dé 1am cdn c lap Time sheet nhdm tinh thwéng phat
thoi gian gidi phong tau.

Vi du l1ap ban SOF nhw sau:
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M/v:

Cargo discharged:

Arrived pilot station:
Free pratique received:

STATEMENT OF FACTS ON Discharging

Port

Commenced Discharging:
N.O.R tendered:
Completed Discharging:
Cargo stowaged in

WEEK’
DATE S DAY HOURSWORKED RECORDS.
FRO | TO
M
1 2 3 4 5
14- FRI ... 2225 Arrival Haiphong Pilot station.
Apr
2225 1330 Waiting high tide
1330 1800 P.O.B & proceed to Dinhvu port
15- SAT 1800 1830 Waiting inward clearance — free pratique received
Apr
P 1830 2400 Commence dis & Dis 02 gangs by ships Gears
0000 0030 No work-changing gangs
16- SUN 0030 0300 Resume Dis & Dis 02 gangs by ship’s Gear
Apr
P 0300 0400 Dis 02 gangs to work by Shore Cranes
0400 0630 No work — No Barges
0630 1130 Resume Dis &Dis 02 gangs by 02ship’s Gear &
01ShoreCrane
1130 1230 No work
1230 1730 Resume Dis &Dis 02 gangs by ship’s Gear & 01 Shore
Crane
1730 1830 No work
1830 2330 Resume Dis &Dis 01 gangs by ship’s Gear & 01 Shore
Crane
17- MON 2330 0030 No work
Apr
0030 0600 Resume Dis & Dis 01 gangs by ship’s Gear & 01 Shore
Crane
0600 1200 Dis 02 gangs to work by Shore Cranes.
1200 1400 Dis 01 gang to work by Shore Crane & Complete Disch
1400 1430 Sign docs
1430 P.0.B and Sailing.
RECEIVER AGENT THE MASTER

Ngwoi giao nhan thay mat ngudi nhan hang phai kiém tra thuwc té thdi gian lam hang thong
qua cac Tally sheet, sO mang m&, so gio' hodc ngay tau ngieng lam hang va Iy do (thoi tiét hay héng
may...). Pay la can c dé tinh thwdng phat ngay tau lam hang va do so6 tién phat ngay tau kha Ién,

nén néu khoéng chi tiét sé dé gay tranh cai.
d/ Bién ban két toan nhan hang véi tau (Report on receipt of cargo - ROROC)

Sau khi hoan thanh viéc d& hang, nhan vién giao nhan cuing véi dai dién cda tau ky mot bién
ban xac nhan hang da duoc giao nhan goi 1a bién ban két toan nhan hang véi tau. ROROC dwoc
lap trén co s& cla cac t& phoi giao nhan hang (tally sheet). N6 dwoc ding 1am co s& dé lap bién lai
thuyén pho khi tau nhan hang; Chirng minh sy thira thiéu hang so véi van don khi tau giao hang...

Trén co s& do, né c6 thé 1am c&n cir khiéu nai hang tau hay nguwdi ban hang.
e/ Phiéu thiéu hang (Certificate of shorlanded cargo- CSC)
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Khi hoan thanh viéc d& hang nhap khau, néu sé lwong hang héa trén ROROC chénh léch so

v&i ban lwgc khai hang hoéa thi ngwdi nhan hang phai yéu cau 1ap bién ban hang thira thiéu. Nhw
vay CSC la mot bién ban dwoc lap ra trén co sé clia ban ROROC va ban lwoc khai hang héa. N6
c6 ndi dung: tén tau, sd hiéu chuyén di, sé van don, sé lwong kién hang ghi trén van don, ky ma
hiéu hang hoa, sé lwong kién thwe nhan, sé lwong hang thira, thiéu...

Vi du vé lap ROROC: Cang nhan hang t tau 16 sat theo 03 van don nhu sau:

- Van don 01: 213 b6 sat Idng mang (channer steel) + Trong lwong: 959.00 MT

- Van don 02: 1130 b6 sét tron (round steel bar) + Trong lvong: 5500 MT

- Van don 03: 100 kién sét |4 (steel sheets) + Trong lwong: 500.00 MT

Hang héa Cang thwc nhan:

- Van don 01 = 213 b6 sét long mang véi dwéng kinh khac nhau

- Van don 02 = 1126 b sét tron

- Van don 03 = 100 kién sat 14 v&i kich ¢&: (3m x 1250™™ x 6000™™)

Nguwoi giao nhan phai ghi day du theo coét thue nhan, bat luan 1a sb liéu vé trong lwong, sbé

kién hay kich thwéc hang cé trung khép véi thye khai hay khdng.

As the Manifest Actually received
Port of | From To Qualyty | Weight Qualyty | Remarks
Loading B/L B/L
HAIPHONG 01 213 959.000 213 bdls, channer steel, with size
deamater differrent
02 1130 5.500 1126 bdls of round steel bar
pkgs of steel sheet with size
03 100 500.000 100 (3mm x 1250m™ x 6000™™M)

f/ Bién ban xac nhan hang xép khéng dung van don va so dé xép hang:

Khi m& hadm hang va trong qué trinh d& hang, ngwoi nhan hang hoac nhan vién ty kho hang
cua cang theo dai phat hién nhirng kién hang xép khong theo dung van don, khéng dung so do xép
hang, sé cung dai dién cua tau lap bién ban xac nhan gitra hai bén ve tinh trang do6 cua hang hoa
goi la bién ban hang xép khéng theo ding van don, khéng dung véi so do xep hang. Bién ban nay
la chirng tlr trong bd chirng tir khiéu nai tau do xép hang khéng dung véi so do quy dinh.

g/ Gidy ching nhan hang hw héng dé vé (Cargo outturn report- COR).

~ Trong qua trinh xép d& hang héa, néu thay hang bj hu hong d6 v& thi cac bén lién quan
gom (cang, tau, cong ty giao nhan, kho hang) phai cing nhau lap mot bién ban ve tinh trang hw
héng dé clia hang héa goi la COR. N6 la chirng tlr quan trong trong bd chivrng tir khieu nai hang

tau hoac cang.

Vi du lap COR: Giao nhan xe 6t bi va dap, bep mép, tréc son

- Van don: KHP_01
- Loai hang: 6 t6 tai (truck car)

- Chu hang: Viettrancimex Hanoi
- S6 lwong: 01 chiée

- Hién trang hang héa: 6 t6 zin 130 v& cabin, bep va thing dai 5 cm bj tréc son.

HDVT Ky ma hiéu, sé liéu Loai hang | Sé lwong Tinh trang hang hoa
B/L N° Marks and number Description | Quantity Aspect of cargo
KHP_01 | Viettrancime Hanoi Truck car 01 pcs On inspecting the cargo on

deck we have found.

The cabin broken, dented and
hold length 5cm  only,
scratches pamt

h/ Bién ban hang bj d6 v& mat mat & kho cang

Khi nhan hang & kho cang, néu thdy hang hoéa bi hw héng, dé vé& ... thi dai dién cha chd

hang yéu cau lap bién ban vé tinh trang dé ctia hang héa. Bién ban nay dwoc lap véi sy co mat
cla cac bén nhu: hai quan, bdo hiém, cang, dai dién cGa chi hang. N6 dwoc dung dé khiéu nai
cang, cong ty bao hiém.
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2.Két luan

Qua moét sb nodi dung chung te 1ap trong qua trinh giao nhan hang hoa tai cang va nhirng
phat sinh dé gay hiéu 1am va xay ra tranh chép tw cac chi tiét trong chirng tlr, ngwdi giao nhan can
phai kiém tra day da théng tin truéc khi lap. Xin lwu y rang, nguo’| glao nhan la ngudi thyc hién
theo dy thac cua ngudi giri/ ngudi nhan hoac nguwdi van Qhuyen nén dé git uy tin, tranh hiéu lam
phat sinh tranh chap khdng dang cd, ngu®i giao nhan can trung thwc dé hoan thanh nhiém vu
dwoc Oy thac.

TAI LIEU THAM KHAO

[1] Céc tai liéu vé khai thac tau bién, giao nhan hang héa tai cang — Dai hoc Hang hai Viét Nam
[2] Cac mAu chirng t clia cac cang

Nguwdi phan bién: TS. Nguyén Hdu Hung

XAY DUNG VAN HOA TRONG NGANH VAN TAI BIEN VIET NAM
BUILDING CULTURE IN THE SHIPPING INDUSTRY OF VIETNAM

~ TS.DUONG VAN BAO
Khoa Kinh té, Trirong DHHH Viét Nam
Tom tat
Trong béi cénh suy thodi kinh té, cac nganh cong nghiép néi chung va nganh vén téi bién
nai riéng dang gap nhiéu kho khan trong hoat déng kinh doanh. Ngoai nhimg no luc trong
quan ly kinh doanh khai thac tau thi viéc xay dung nhing gia trj van héa, mét hinh anh
than thién, mét tac phong lam viéc chuyén nghiép gan gdi voi cdng ching sé khdng chi
phuc hdi ma con phét trién mét cach bén viing nganh van téi bién Viét Nam trong tuong
lai.

Abtract

In the context of economic recession, in general, the industry and maritime transport

sector, specially is facing many difficulties in shipping business. In addition to the efforts

in shipping business and management, the building cultural values, a friendly image, a

professional working style will not only recover, but also to develop shipping industry of

Vietnam sustainably in the future.

1. Mé& dau

M6t trong nhitng wu diém ndi bat cla nén kinh té thi trvong 1a tao ra sy canh tranh lanh
manh, qua d6 néng cao duoc chétylu’o’ng ségn pham phuc vu toi da loi ich ngufb’i tiéu qtmg VoI gia
cé hop ly. Bén cgnh nhirng wu diém qo, n(?n kinh té thi t[uo’ng cling ¢6 nhiéu khuyét‘tét. Vi loi
nhuan ma mot s6 doanh nghiép da bat chap nhirng chuan mwc dao dirc, coi ré quyén loi cla
khach hang, xa hoi, méi trwong gay nén nhirng phan tng dir doi trong dw luan trong khi cac quy
dinh cla phap luat chwa dd manh dé diéu chinh nhirng van dé nay.

,Céc, doanh nghiép van té_i bién Viét Nam hién dang gap nhiéu khé khan do khing hoang
kinh té thé gi&i géy ra, ngoai n‘c“) lwc duy tri sén xuat tao lgi nhuan cho doanh nghiép va xa hai,
nganh van tai bién Viét Nam can phai xay dwng dwoc mc}t,h‘mh anh than thién, mét phong cécp
phuc vu c6 trach nhiém. D6 chinh 1a gia tri riéng khong chi d6i voi mot doanh nghiép ma con ca doi
vé&i nganh van tai bién Viét Nam; D6 chinh la yéu t6 van héa trong hoat dong kinh doanh cua
doanh nghiép.

2. Néi dung
2.1 Van héa la gi?

Van hoa la téng thé sdng dong cac hoat dong sang tao cda ca nhan va cong dong trong qua
khir va hién tai hinh thanh nén hé thdng céc gia tri, truyén thong, thi hieu qua do xac dinh dac tinh
riéng ctia moi dan toc. Van hda trong cac doanh nghiép san xuat kinh doanh néi chung, va doanh
nghiép van tai bién noi riéng, noé cling la sy sang tao clia ngwoi lao ddng nganh van tai bién tao ra
trén co s& phat huy nhirng gia tri trong qua khtr va hién tai, trai qua qua trinh chon loc trong thuc
tién san xuat ma hinh thanh nhirng gia tri, cbt cach riéng ctia nganh van tai bién.

Van hoéa néi chung va van héa trong nganh van tai bién néi riéng c6 moét sb dac diém sau;
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- Van hoa doanh nghiép lién quan dén nhan thirc, né dwoc thé hién qua nhan théc cha cac
thanh vién trong nganh van tai bién, & cac vi tri céng viéc cling nhw trinh d6 nhan thire cla moi
ngwi tai méi vi tri cong viéc trén tirng con tAu hoat déng trén cac tuyén van chuyén.

- Van hoa doanh nghiép c6 tinh thuc Chung Qua déc diém nay né md ta hé théng céc gia tri
van hoa khong chi caa mot quéc gia ma con ca véi cong ty van tai bién, tao ra nét dac trung riéng
cho méi céng ty van tai bién.

Trong xu thé san xuét kinh doanh hién dai, cac doanh nghiép phai tap trung ngudn lyc tao ra
loi nhuan, nhung bén canh d6 van héa doanh nghlep vira la ban sac ctia mai doanh nghiép vira la
ngudn lwc co tinh hivu hinh tham gia vao qua trinh san xuét tao ra san phdm. Khi hinh anh cta mot
doanh nghiép, mét san pham in dam vao tam tri ngudi tiu ding, khi do nhirng gia tri do la nguoén
lwe chét lwong cao tao ra sw phat trién bén vivng dbi véi doanh nghiép.

2.2 Biéu hién cua vdn héa

Mé&c du van hoéa doanh nghiép mang tinh vé hinh, song né ciing dwoc biéu hién ra ngoai

dwdi hinh thire triec quan va phi triec quan.
~ Nhirng biéu hién tric quan vé van hoa cia doanh nghiép van tai bién thé hién qua cac kiéu
kien trac dac trwng, ndi that, ngoai that [7].

Ngoai th&t =—————"> Hanh vi giao tiép, thwc hién céng viéc |

Noi thdt ——=5> Tao &n twong, thoi quen, thién chi |

Hinh. Céc biéu hién cda vdn héa

Nhieng biéu hién ngoai that, ndi that dwoc biéu hién ra ngoai nhw tru sé cla cong ty, trang
phuc clia nhan vién. Piéu nay sé tao ra niém tin, tinh tin cay v&i khach hang. Cac sy kién duoc
chuén bi mét cach chu déo, cong phu cling tao nén nhirng gia tri van hoa cta doanh nghiép. Mot
trong nhitng hinh anh tao ra an twong sau sac véi khach hang, hién nay cac doanh nghiép dang
xay dwng va vun dap dé 1a biéu twong thwong hiéu cta doanh ngh|ep B|eu twong la hinh anh giap
khach hang nhan biét dwoc doanh nghiép moét cach dé dang, n6 dé dé lai &n twong sau sac dbi véi
khach hang.

M6t dang biéu hién khac cta van hoa do chinh & cach cw x&r va thai do ctia nhan vién dbi
v&i khach hang. Thai dd an can, chia xé cGa nhan vién dbi véi khach hang la biéu hién cap do cao
va nhat quan vé van hoa clia doanh nghiép. Sy thang than, céi mé clia nhan vién doi véi khach
hang sé lam cho nhung mac cam khoang cach gira nha cung cép véi khach hang glam di. Sy
than thién va chia xé nay cing ¢ mdi quan hé bén chat gitra khach hang va ngudi cung cép dich
vu.

3. Cac mé hinh van héa doanh nghiép

C6 nhiéu md hinh van héa khac nhau c6 thé van dung vao cac doanh nghiép nhdm nang
cao hiéu qua hoat dong san xuét ctia doanh nghiép. Tuy vay, hai mé hinh van héa, Mé hinh van
hoa cta Quinn/McGrath va mé hinh vin héa ctia Harrison/Handy la phu hop véi déc diém cuia
hoat ddng s&n xuét van tai bién hon ca [6].

3.1 M6 minh van héa cuaa Quinn/McGrath

Theo md hinh nay c6 4 dang van héa

« V&n hoa thi trwéng 1a mé hinh van héa ma triét Iy cla né theo dudi muc tiéu nang suét va
hiéu qua. & dang mé hinh van héa nay, hiéu qua cta cong viéc dwoc dat 1én hang dau, 14y két qua
va hiéu qua cuta cong viéc lam thuéc do gia tri van héa clia mbi ca nhan trong té chirc. Dang van
héa nay c6 tinh thwe dung cao, thich hop v&i nhirng cdng viéc co tinh doc 1ap, phan cong nhiém
vu va gan nghia vu dbi véi tirng c& nhan phai cu thé va ré rang. D& dat dwoc tinh hiéu qua theo
dang van héa nay, mdi ca nhan trong té chirc phai xac dinh dwoc muc tiéu va tinh tw giac trong
cong viéc dwdi s diéu khién thdng nhat ciia ngudi dirng dau cda té chire d6 [6].

« V&n hoa triét Iy 1a dang van héa ma né dwa trén co sé uy tin va sy hop tac gitra cac thanh
vién trong nhém, déng thoi né phat huy cao dd tinh tw chd, sang tao cta méi thanh vién trong
nhém. Day l1a phong cach lam viéc hién dai trén tinh than hop tac chét ché gitra cac thanh vién
trong nhém. Dé duy tri dwoc dang van héa lam viéc nay, ngwdi lanh dao nhém phai cé uy tin va la
ngudi chiu trach nhiém cao nhéat, duy tri moi hoat déng ctia cac thanh vién trong nhém [6].
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« Van hoa dbng thuan dé cao tinh than tap thé, muc tiéu la tinh than i, doan két gitp d& 1an
nhau trong qua trinh lam viéc nham dat dwgc muc tiéu chung 1a hoan thanh céng viéc dang quy
dinh. Sy ddng thuan cda cac thanh vién trong t& chirc dwoc dét 1én hang dau, dac biét ddi voi
doanh nghiép c6 s& mang, muc tiéu chién lwgc rd rang doi héi sw nhat quan tir 1anh dao t&i nhan
vién. Dang van hoa nay khéng chi thich rng v&i cac thanh vién trong cac doanh nghiép van tai
bién ma con phu hop véi cac dang doanh nghiép khéac [6].

« V&n hoa th bac 1a dang van héa ma trong dé quyén han dwoc giao phdé cho nguwoi co
trach nhiém trén co s& quyén lyc duoc Jphan cong va tuan thd nguyén tac “co trén c6 dwdi”. Cap
dwdi phai ton trong cép trén, nguoi it tudi phai ton trong ngwdi cao tudi. Moi quyét dinh cla nguo’l
dirng dau dwa ra phai dwoc cap dudi, nhung nguwdi thwe hién, phai chap hanh trén co s& tin
twdng tuyét dbi va tuan tha véi tinh td chire va ky luat cao [6].

3.2 M6 hinh van hoa doanh nghiép cuda Harrison/Handy.

Mb hinh nay c6 4 dang van hda co ban, do la:

« Van hoéa quyén luc nghia la chi c6 mét trung tdm quyén luc duy nhat. Tl day moi ménh
lénh dwoc phat ra, né chi phdi va anh hu’o’ng t&i moi ca nhan trong té chirc. Dang vin hoa nay
thich hop véi nhirng céng viéc doi héi sw nhat quan va dit khoat, d&c biét trong nhivng tinh hudng
cép béach [6].

« Van hoa vai trd dwoc phan anh qua co ché hanh chinh. Theo dang van héa nay, mébi don
vi dwoc hinh thanh theo mét td chirc riéng theo mdt co ché nhét dinh. Mi ca nhan trong bd may
dadm nhan mét vai trd nhat dinh va théng qua cac ca nhan dé boc 16 dwoc ban chét cia doanh
nghiép.

 Van hoa coéng viéc duwgc st dung khi moi thanh vién tap trung vao hoan thanh coéng viéc,
Iy cong viéc lam thirc do gia tri ctia méi thanh vién trong té chire [6].

« V&n hoa ca nhan xuét hién khi nhém nguoi quyét dinh tw td chirc thanh mot tap thé, ca
nhan déng vai tro la ngudi chd xwéng, ngudi 1anh dao. Cac td chirc, don vi nay thwong chiu anh
hwéng vé dao dirc, vdn hoa clia ngwdi lanh dao, ngwdi dirng dau cia td chire do6 [6].

Céac mo hinh van héa trén dwoc van dung vao thuc té, dac biét dbi véi cac nwéc chau A
duwoc phan anh qua bdn kiéu van héa, dé la:

- Van hoéa gia dinh nghia 1a cac thanh vién trong té chirc c6 méi quan hé va cw x& nhw trong
mét gia dinh. Vai trd quyét dinh va dan dét td chirc d6 la ngwdi “cha”, ngudi dirng dau cda té chirc;

- Van héa phan tang nghia 1a trong td chirc, cac thanh vién dwoc phan tang nhw vién kim
cwong, dinh vién kim cwong la ngwoi dung dau t6 chire, cac thanh vién dwoc sap xép theo tirng
bd phan, cong viéc dwdi sy chi dao théng nhét cla nguwdi dieng dau;

- Van héa lam viéc nhém nghia Ia trong t6 chirc, muc tiéu chién lwoc cla don vi dwoc xac
dinh ré rang va quan triét téi tivng thanh vién. Méi thanh vién c6 thé phdi hop véi nhau dé thuc
hién muc tiéu chung mét cach cé hiéu qua nhét;

- D& cao va coi trong vai trd ca nhan, coi chat lwong ngudn nhan lwc 1a nhan td then chét.
Pé dat dwoc muc tiéu nay, con ngudi trong té chire ludn dwoc dao tao va hoan thién nham giai
phéng tw duy va sy sang tao ctia mdi ca nhan dé hoan thanh muc tiéu cong viéc.

Céc dang van héa trén thé hién méi lién hé gitra con nguwdi véi con ngwdi va gitra con ngudi
v&i doanh nghiép va cong viéc. Thuc té, cac dan van hoa trén thwdng dan xen Ian nhau, hodc bao
ham 1an nhau v&i teng mo hinh van hoa thong tri. Sy phan chia trén rat hiru dung dé tim hiéu va
danh gia ve nhan thire, sy thay ddi, gidi quyét mau thuan, thwéng cong, khich 1& nguoi lao dong
déi véi mdi doanh nghiép.

4. Vai tro cua van héa doanh nghiép

Cling v&i cac ngudn lyc khac nhw tién von, nhan lyc, gia tri dao dirc van hoa clia doanh
nghiép con dong vai trd quan trong va tham gia tich cwc vao qua trinh san xuat tao ra san pham.
Khac véi cac nguon Iwc htru hinh, dao dlrc, van hoa la nguon lwc vo hinh tham gia vao qua trinh
san xuat tao nén sy phat trién bén virng doi véi doanh nghiép.

Ngay nay, trong ,béi canh héi nhap quéc té ngay cang sau, rong cac doanh nghiép ngay
cang chu trong nhiéu dén yéu té dao duc, van hoa trong kinh doanh vi:

- Ly do khach quan: Do héi nhap qudc té, mét s6 nén van hoa va ban sac dan toc bi mat
hoac bi dong hoa. Diéu nay de doa nghiém trong tdi s ton tai clia cac nén van héa ciing nhw cac
gia tri ban sac riéng ctia moi dan toc. Cac quoc gia, dac biét la nhirng nwéc giau truyén thong van
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héa nhw Viét Nam, dang dé cao nhitng gia tri van hoa riéng clia dan téc nham tao thé can bang
doi voi xa hoi [3];

- Ly do chi quan: Do mat tréi ciia nén kinh té thi trwong, nhiéu doanh nghiép da chay theo
loi nhuén ma bat chap va cd nhirng hanh xt phi van hoa, khéng cé dao dire bi ngudi tiéu dung tay
chay dan dén that bai va khéng co6 ché dirng trén thj trwdng trong va ngoai nuéce [4].

Trong t[lé gio phéng hién nay, yéu té kj thuat, cdng nghé khong con 1a rao can cho su ton
tai va phat trién cua cac doanh nghiép nira. Chinh yeu t6 dao dirc van hoa da va dang dong gop
tich cwec, tao ra uy tin va thuong hiéu manh dbi v&i méi doanh nghiép va la nhan t4 quan trong cho
sy phat trién bén virng cia doanh nghiép trén thj trudng quéc té.

5. Van tai bién va dic thu cuta van tai bién

_Van tai bién la nganh san xuét doc lap va dac biét. Tinh dac biét cda van tai bién thé hién &
cho:

- Nganh van tai bién hoat dong c6 tinh doc Iap trén bién, xa dat lién, xa méi truong séng cla
cong dong. Trén cac phuong tién van tai bién, khi hoat déng xa dat lién, ddi ngd si quan, thuyen
vién dé chung song trén mot con tau, cung thye hién mot nhiém vu chung dé 1a dwa con tau toi
cang dich mét cach nhanh chéng va an toan nhat [2].

- Hoat dong cua thay tha, thuyén vién mang tinh tw giac, tinh trach nhiém cao, dwoc phéan
cong cu thé, rd rang tdi tieng chire danh trén moi con tau. Do dieu kién lam viéc khac nghiét, nguy
hiém nén yéu cau ve tinh ky luat, tinh chinh xac va tinh trung thwc doi voi thay tha thuyen vién rat
cao trong qua trinh hoat déng cla con tau.

- Trong nganh van tai bién, cac can b, nhan vién, thay tha thuyén vién thuong tiép xic voi
nhiéu nen van hoa khac nhau nén viéc gin gitr va phat huy ban sac van héa cua dan toc, ctia cong
dong la vo cung quan trong. Bay la nhan to lam khac biét hoa gitra lao dong Viét Nam véi cac
nwéc, do la tinh can cu, théng minh, sang tao cta dan toc Viét.

6. Xay dwng van héa, tao dwng hinh anh van héa trong nganh van tai bién Viét Nam

. Nguyén t&c trong viéc xay dwng van hda doanh nghiép la, trwdc hét, 1anh dao, ngudi ding
dau cac don vi phai la tam guong ve van hda va ciling la ngudi chiu trach quan trong trong viéc
xay dwng hé thong gia tri van hoa cho don vi, doanh nghiép minh. Tuy lanh dao c6 vai tro quyét
dinh trong xay dwng van hoéa doanh nghiép, nhung nén van hoa trong moi doanh nghiép phai do
moi thanh vién tao tao dwng nén. Van hdéa doanh nghiép phai hwéng vé con nguwoi, va phai phu
hop voi dieu kién bén trong, bén ngoai doanh nghiép [5].

] Nghi quyét Trung wong 5 khoa VIl vé vé xay dyng va phat trién nén van hoa Viét Nam tién
tien, dam da ban sac dan tdc, tiép thu tinh hoa van héa thé gidi; ngan chan va han ché anh huwéng
tiéu cue cla sép phdm lai cing, doc hai trong thdi ky cong nghiép héa, hién dai hda va hoi nhap
quéc té; gop phan hinh thanh hé gia tri chudn mwc van héa ctia con ngudi Viét Nam, néi chung va
nganh van tai bién néi riéng [1], [4].

Trai qua hon 20 nam mé cda va héi nhap quéc té, nén kinh té Viét Nam da dat duoc nhiéu
thanh twu méi dang khich 1&. Song song v&i nhibng thanh twu kinh t€, nén van hoa Viét Nam ciing
tiep thu dworc nhiéu gia tri, tinh hoa van h(’)a cla nhan loai phuc vu dac Iywc cho cudc séng. Nganh
van tai bién da tiép céan duoc voi quoc te trén ca hai binh dién; ky nang lam viéc va van héa tng
Xt trong coéng viéc. Nhieu hop dong, quan hé kinh té ciing nhw tinh than thai do lam viéc chuyén
nghiép cua thuyen vién Viét Nam dwoc danh gia cao. Tuy vay, xét dwdi khia canh van hoa, nganh
van tai bién Viét Nam con nhiéu han ché [8].

- Y thire t chire ky luat va chap hanh luat phap con han ché, tham chi cé thuyen vién khong
chi vi pham quy ché lam viéc trén tu ma con vi pham cé luat phap clia nwéc sé tai va da dan toi
nhirng hau qua dang tiéc. Nhiéu hop ddng van chuyén, giao nhan con bi cham, bj vi pham nhung
khoéng dworc gidi thich, chia x& mét cach théa dang;

- Y chi va nghi lwc vuon |én, dac biét trong nhirng luc khé khan, gian khé con chwa cao.
Nhiéu can b6 quan ly, thuyén tredng co trinh do, tham nién trong cong tac da khong duy tri dugc
cbng viéc, tham chi bd nghé ngay ca khi trinh d6 va kinh nghiém dang & dinh cao;

- Tinh than hop tac, y thire trach nhiém véi tap thé, cong dong con chwa cao. Mot sb truong
hop con dat lgi ich ca nhan Ién trén lgi ich tap thé, lgi ich qudc gia nén dan t&i trwong hop tham
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nhiing, lam that thoat va gay thiét hai déi tai san cia nha nwdc, anh hwéng khéng nhé téi uy tin
ctia nganh va quéc gia dbi véi dbi tac quéc té.

Nguyén nhan co ban dan tGi tinh trang trén 1a do tw duy cua nén kinh té bao cép van con
anh huo’ng nang né dbi véi mot bo phan khong nhd can bd thuyén vién trong nganh. Céng tac dao
tao, giao duc vé van hoa trong hoat dong san xuat kinh doanh chwa duoc chi trong mét cach théa
dang. Mé&c khéc, qua trinh mé clra va hoi nhap dién ra rat nhanh va ngay cang sau, réng nén
nhirng mat trai cta nén kinh té thj trwéng c6 co hdi lay lan, ndy né khi ma y thiére va trinh do cla
céan bo, thuyén vién trong nganh chwa dwoc trang bi day du.

Nh&m phat huy nhirng gia tri van héa truyén thdng cta dan toc, ctiia nganh hang hai Viét
Nam trong nhirng nam qua ciing nhuw tiép thu nhirng gia tri van hda tién tién cta nhan loai dé xay
dwng nén nhirng gia tri van hoa déi véi nganh van tai bién Viét Nam trong nhirng ndm téi, nganh
hang hai can trién khai déng bo déi véi ca doanh nghiép va cac co s& dao tao lam tét cac bién
phéap sau:

- Tuyén truyén sau, réng téi moi ddi twong va lam ndi bat dwoc nhivng gia tri truyén théng
cta nganh hang hai. Trong cudc khang chién chéng MJ, mac du dat nwéc con nghéo, cac trang
thiét bi hién dai chwa c6 nhung céc chién si trén nhirng con tau khong sé van vuwot hang ngan hai
ly, ngay trwédc mii ké thu dé& van chuyén hang tram ngan tan vi khi, khi tai phuc vu cho chién
trwong mién Nam danh My. C6 thé néi, day la mét sy sang tao c6 moét khdng hai trén thé gi¢i ma
ngay chinh ké thu cling phai kham phuc.

- Trong xay dwng va phat trién kinh té dat nwéc, nganh van tai bién hau nhw di lén tir con sb
khéng. Bang sw sw théng minh, sang tao trong quan ly kinh té, doi ngli cac nha quan ly, si quan
thuyén vién Viét Nam, da xay dwng dwoc mét doi thu van chuyén hang héa hing manh 1én t&i
hang triéu tan trong tai bang cac bién phap vay, thué cta déi tac. Didu nay khéng phai quéc gia
nao ciing c6 thé lam duoc.

- Xay dwng tac phong lam viéc céng nghiép, cé y thirc chap hanh ndi quy, quy ché lam viéc,
tén trong va nghiém chinh chap hanh luat phap khéng chi déi v&i nwéc ta ma con ddi véi ca cac
nwéc sé tai, noi can bd, thuyén vién dang lam viéc hodc c6 quan hé dbi tac.

- Xay dwng tinh than doan két hiru nghi khéng chi dbi véi can bd, thuyén vién Viét Nam véi
nhau ma con ca dbi véi dbi tac nwdc ngoai, nhixng ngudi cling cdng tac trong cdng viéc nham tao
dwng nén hinh anh con ngudi Viét Nam gan gli, than thién;

- Ludn gin gilr va phat huy nhirng gia tri van héa cda Viét Nam, mét dan tdéc anh hung trong
d4u tranh bao vé té québc, can cu, théng minh va sang tao trong lao déng déng thoi tiép thu nhirng
gia tri tinh hoa van hoéa cla nhan loai nhw y thire trach nhiém ddi véi cong viéc, sy giup d& va chia
x& nhirng khé khan trong lao déng va d&c biét |a tinh than tw giac va thai do cau thj trén tinh than
hop tac, hai bén cung co loi.

DPé lam dwoc nhirng diéu trén, doanh nghiép cung véi nha trwdng can thwéng xuyén giao
duc, dao tao khéng chi dbi v&i nhan vién, thuyén vién ma con dbi véi ca cac can bo quan ly, cac
nha quan tri cp cao. Hon ai hét, cac nha quan tri, ngwoi Ianh dao phai 1a tam gwong dé dan dat,
dinh hongs cho toan thé can b, thuyén vién noi theo.

7. Két luan

Van héa 1a nhitng gia tri cbt 16, 1a hinh anh ctia mét doanh nghiép in dam trong tam tri
ngudi tieu dung. Van héa con duwgc xem la ngudn lwc tao ra san phdm c6 chét lwong cao va la
nhan té quan trong gitp doanh nghiép phat trién mot cach bén virng trong diéu kién nén kinh té thi
trwdng dang canh tranh khéc liét nhw hién nay. Nganh van tai bién Viét Nam da hdi nhap t kha
sém mang theo khéng nhirng dac trweng cla van hoa Viét Nam ma con phai xay dwng moét hinh
anh, moét gia tri van hoéa riéng, bién nhirng gia tri van héa dé thanh san pham cé tinh dac thu cta
Viét Nam. D& xay dung thanh cong nhirng gia tri van héa nganh van tai bién va tré thanh nét dac
thu riéng cta Viét Nam can phai c6 sw phdi hop chat ché gitra nha trwéng va doanh nghiép, trén
co s& phéat huy nhirng gia tri truyén théng ctia dan toc, ctia nganh van tai bién ddng thai tiép thu
nhirng gia tri van hoa tién tién cla thé giéi dwoc nguoi dng dau cac don vi, doanh nghiép quan
tam xay dap, chac chan nganh van tai bién Viét Nam sé vwot qua dwoc song gié va c6 ché ding
virng chac trén thj trwong quéc té.
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CHINH TRON TUYEN HINH TAU THUY BANG PHAN MEM SOLIDWORKS
FAIRING FORM OF SHIP BY SOFTWARE SOLIDWORKS

ThS. NGUYEN VINH HAI
Vién Khoa hoc co sé, Trirong DHHH Viét Nam
Tom tat
Trong bai bao nay da nghién ctru img dung phdn mém Solidworks trong viéc chinh tron
tuyén hinh tau thdy. Cac két qué dat duoc dé la tuyén hinh dwoc chinh tron va cé thé
Xuét ra cac di¥ liéu dé phuc vu qua trinh gia cong, tor cac két qué dat duoc cho ta thdy
viéc &p dung céng nghé tin hoc trong viéc chinh tron tuyén hinh cho ta nhiéu thanh tuu,
gilp gidm nhéan cong, ting ndng suét lao déng, tdng chét lwong sdn phdm, giup day
manh qua trinh tw déng héa trong déng tau.
Abtract
This newspaper had researched about solidwork software's application in the fairing form
of ship and able to export data to support for process. The achievement is showed
application information in fairing form, helping reduce workforce, increasing effect of
works and quality of product, helping to speed up automatic in ship — building.
Keyworks: Fairing form, Solidworks
1. Gidi thiéu
Chinh tron tuyén hinh |a qua trinh rat quan trong trong qua trinh dong tau, Hién nay voi sw
phét trién ctia cong nghé théng tin quéa trinh chinh tron tuyén hinh it thwe hién trén san phéng dang
ma chuyén sang chinh tron trén may tinh, diéu d6 sé& lam gidm nhan céng, tdng nang suét lao
dong.
V&i sy phat trién cta cong nghé thong tin, rat nhiéu cac phdn mém doéng tau dwoc dua vao
Viét Nam, nhw Autoship, Maxsurf, Deftship, Rhino, Nupas — Cadmatic, Napa, Shipconstructor...,
trong d6 cac phan mém chuyén vé thiét ké cdng nghé 1a Shipconstructor, Nupas — Cadmatic, cac
phan mém nay c6 kha nang thiét ké cong nghé rat tét, tuy nhién kha nang chinh tron clia cac phan
mém nay khoéng cao do vay ngudi ta thudng dung két hop phan mém thiét ké cong nghé nay véi
phan mém thiét ké khéc, vi du nhw thuong két hop Maxsurf véi Shipconstructor, Nupas véi
Cadmatic [5] [6] [7] [8] [9]. Trong qua trinh s& dung tdi thay Solidwork 1a mét trong phan méem co
kha nang tao lai mat rat nhanh va kha nang chinh tron théng minh [4]. Do vay téi dé xuét c6 thé
dung két hop Solidwork véi phan mém cdng nghé déng tau trong thiét ké cong nghé.
2. Chinh tron tuyén hinh theo phwong phap truyén théng
Sé liéu ban dau vé con tau ma nha may déng tau nhan dwoc thudng la ban vé tuyén hinh va
ban tri sb tuyén hinh thiét k& hodc mot mé hinh vé tau do cac phan mém thiét ké k¥ thuat tao ra.
Theo nhitng dw liéu thiét k& ban dau do, thiét ké thi cong phai tao ra dwoc mdt mat cong vé tau
lam co s& cho viéc déng vé tau sau nay. Mat cong vé phai théa man cac yéu ciu sau:
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Cac duwong hinh ly thuyét, ban kinh héng, ban kinh mii ... phai sat nhat vai tri sb thiét ké
(sai léch thwong khéng qua 10 mm) [3].

Mé&t cong phai tron nghia la bién thién d6 cong trén toan mét phai déu dan khéng c6 cac
viing gay khic hodc cong dot ngét, cac dwdng hinh thuwe (dwdng swon, dwdng nwdc, dwdng cat
doc) phai la nhirng dwdng cong tron. [3]

Sau khi c6 ban vé tuyén hinh, ngwdi thwe hién sé tién hanh vé cac dwdong swon, dwdng
nwéc, dwdng cat doc d6 trén san phong dang, st dung cac lat gé dé l1am dwdng vé cac dudng
cong, va viéc kiém tra dd cong tron dwoc thwe hién bang mét, do vay cdng viéc nay doi hdi nguoi
thwc hién phai cé kinh nghiém cao va né khéng phu hop véi dong tau hién dai, déng tau doi hoi
qua trinh chuyén mén héa cao va dong tau Ién.

Nhuwoc diém cha phuwong phap nay do la: Sai s I&n, doi hdi ngudi thwe hién phai co tay
nghé cao va kinh nhiém, chi phi vé cong Ién, ton dién tich lam viéc va khéng thé tw déng héa trong
gia cdng ché tao chi tiét.

3. 'ng dung phan mém Solidwork trong chinh tron tuyén hinh tau thay

Khéc véi chinh tron theo phwong phap truyén théng chinh tron bang phan mém bét dau
bang viéc md hinh hoéa lai mat vé tau thay thanh mét mat 3D, sau dé tuy thudce tivng phan mém ma
ta chinh tron cac dwoc swon, duwdng nwéc, dwdng cat doc. Viéc chinh tron bang phdn mém sé
cho két qua nhanh hon b&i cac phdn mém déu dwoc trang bj cong cu kiém tra do tron duwdng
cong. Cac phan mém nhw Shipconstructor, Autoship... khi chinh tron ta déu phai chinh tron trén
cac duwong suon, dudng nwédc, dudng cat doc. Chinh tron bang phan mém sé lam ting nang suét
lao déng do tuyén hinh dwoc chinh tron s& dwoc st dung dé tao ra cac ban vé céng nghé va cé
thé dén ca qua trinh san xuét.

Dé chinh tron tuyén hinh tau thdy badng phan mém Solidwork ta thwc hién theo cac buéc
duoi day.

3.1 Vé cdc dwong swon va chinh tron cdc dwon swon

Dé thwe hién ta dung céc 1énh: 1&nh tao mat % ™ : Lénh vé& dwdng cong bac cao ™ i

Vé cac duwdng swon trong solidwork (spline)

Tao cac mat phang swon (hinh 3.1.)

LT o R e o ] - 8 o e

LislulBlCime

Hinh 3.1. Tao m&t cac mat phang swon
V& cac dwong suon (hinh 3.2) va chinh tron dwong swon (hinh 3.3). Chinh tron dwéng
swon trong solidwork dwoc hé trg béi cong cu kiém tra do tron (so d6 16ng nhim).
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Hinh 3.2. Vé dwong swon Hinh 3.3. Chinh tron dwong swon

Tap chi Khoa hoc Céng nghé Hang hai S6 38 - 04/2014 100



CHAO MUNG KY NIEM NGAY THANH LAP TRUONG 01/04/1956 - 01/04/2014

Lan lwot vé cac dworng swon con lai ta thu dwoc cac duwong swon nhuw trén hinh 3.4

Hinh 3.4. Cdc dwdng swon cda tuyén hinh tau thay
Mat khac, néu ta cé cac dwdng swon ¢ san ta hoan toan cé thé nhap cac dwéorng swon co
san vao phan mém Solidworks théng qua céng cu import cac file cé dinh dang
3.2 Tao mat vo tau thay o
Dé tao mét ta dung lénh tao mét loft 1 &
Sau khi vé& duwoc cac dwong suon ly thuyét ta tién hanh tao mat tau thdy, bang cach st

dung cac cong cu tao mat cong tlr cac dwdng swon da vé tr trwde ta tao dwge mat vé tau thay
nhw hinh 3.5

eemoss

TMe 0.0 5@ ¥ L b i

3.3. Kiém tra dé tron cua bé mat vé tau thdy
Kiém tra bang phé mau (Hinh 3.6.)

Hinh 3.6. Kiém tra dé tron ctia bé mét vé tau thdy bang phé mau

Kiém tra bang so' d long nhim trén mé hinh 3D, Solidwork cung cac cong cu kiém tra d6
tron bang so do 16ng nhim gitp ngudi thwe hién viva tién hanh chinh tron vira kiém tra dwoc do
tron cta tuyén hinh (hinh 3.7.)

TP

inh efaalt< Dets.

Gty Contact +

Cartnuty \
Hinh 3.7. Kiém tra dé tron bdng sor dé 16ng nhim
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3.4 Chinh tron trén mé hinh 3D

Day chinh 1a diém khac biét cia phdn mém so v&i cac phan mém thiét ké khac, voi kha
nang chinh tron ngay trén md hinh 3D sé gilp qua trinh chinh tron nhanh hon. (hinh 3.8)

Mat khac v&i kha nang tw déng tao thém cac dwong swdn, dwdng nwéc phu, khd nang thém
dlem trén cac dwong cong, sé g|up qua tr|nh chlnh tron linh hoat hon.

[ ) L T o L

sk

8]

Hinh 3.8. Chinh tron trén mo hinh 3D

Tuyén hinh sau khi dwoc chinh tron c6 thé xuét sang dinh dang IGES, dé c6 thé st dung
trong cac phan mém thiét ké cong nghé tau thay

So sanh thoi gian phong dang trén san phong véi thoi gian phéng dang trén phan mém
Solidworks thi kh| chinh tron trén phdn mém véi con tau dau 4500 DWT ta mat 2 tuan lam viéc voi
mot k§ sw, con néu thire hién trén san phong thi mat dén 1 thang lam viéc véi 3 ngudi lam viéc [1],
nhw vay néu trinh tron bang phan mém sé gidm nhan cong di 78,4%
4. Két luan

V6&i sw phat trién Ién manh clGa céng nghiép déng tau nwéc ta, nhitng nhwoc diém cia
phwong phéap phéng dang ké trén can dwoc loai bd dé c6 thé tw ddng héa nhiéu hon trong déng
tau, vi vay st dung cac phan mém trong chinh tron tuyén hinh la mét yéu cau cép thiét, véi viéc
&ng dung Solidwork trong chinh tron tuyén hinh sé giam th&i gian, ting ndng suét lao dong, nham
gidm gia thanh san phadm nang cao kha nang canh tranh ctia déng tau Viét Nam

Bai bao da chi ra dwgc nhitng wu diém khi s& dung phdn mém Solidwork sé& gidm thai gian
chinh tron tau thay dén 78,4% so véi chinh tron trén sang phéng dang
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XAC DINH TRUONG NHIET DO TREN TANG CANH TUABIN
BANG PHUONG PHAP PHAN T HOrU HAN
DETERMINING TEMPERATURE FIELD OF TURBINE BLADES BY FINITE

ELEMENT METHOD
TS. NGUYEN TRUNG KIEN
KS. VO bUrC MANH
Hoc vién Ky thuat Quan s
Tém tat
Truong nhiét do tang canh tua bin c6 vai trd quan trong trong qua trinh thiét ké dong co
tua bin khi, la co s& dé tinh toan va té chic lam mat cho tédng cénh tua bin, xéc dinh
trromg g suét co nhiét, tinh toan do bén va xac dinh tudi tho cda tdng canh. Bai bao
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trinh bay mét phwong phap méi xac dinh trirong nhiét do cla tang canh déng co tua bin

khi - phuwrong phép phén tr hitu han duoc tich hop trong phdn mém ANSYS Workbench.
Abstracs

Temperature field of turbine stage plays an important role in the design of gas turbine engine.

This is the basisfor calculating cooling regime of turbine stage, determining the

thermomechanical stresses and the durability of the turbine stage. This paper presents a new

method for determining the temperature field of turbine stage of gas turbine engine - the finite
element method, integrated into the ANSYS Workbench.
1. D&t van dé

Mét trong nhirng bién phéap hiéu qué dé nang cao hiéu suét ctia dong co tua bin khi 1a tang
nhiét do ban dau cta khi chéy trwde tua bin khi. Dbi véi cac dong co tua bin khi thé hé mai, nhiét do
ban dau cla khi chay c6 thé 1&n téi 1600+1800K. Viéc tdng nhiét d6 ban dau cda khi chay sé lam
gidm tudi tho clia canh tua bin, nhat 14 cac tAng canh tua bin cao ap. Chinh vi vay, mét trong nhung
bai toan quan trong dat ra khi thiét ké déng co tua bin khi la xac dinh trwérng (rng suét co' nhiét cta
cac chi tiét clia déng co, trong d6 cé canh tua bin. D& cé thé xac dinh dwoc trwdng ng suét co
nhiét, can xac dinh dwoc trwong nhiét do clia cac chi tiét.

Trong trwong hop chung dé xac dinh trwang nhiét do cua cac chi tiét c6 lam mat (vi du canh
tua bin) ching ta can phai giai bai toan truyen nhiét trong khdng gian khong tinh tai. Viéc giai bai
toan truyén nhiét bang phwong phap giai tich chat ché rat phirc tap, chinh vi vay trong thuc té
nguoi ta thwdng st dung cac phwong phap giai tich gan dung.

Bang cac phwong phap giai gan dung truyén théng chi tinh toan dwoc cac thong sb dau vao va
dau ra cla tang canh, con thong so trong tang canh duoc xac dinh bang céch 13y gia tri trung binh.
Diéu nay khong thé hién dwoc hét ban chat qué trinh chdy ca dong khi. Nhér sw phét trién cla may
tinh va phwong phéap s, ta c6 thé md phéng s bién thién cac théng sé trong quéa trinh nay sét véi
thuc té. Phwong phap s6 md phdng dong chay c6 thé chia lam 3 loai: phwong phap tich phan, phuong
phap sai sé nhd nhat va phwong phap phan t& hiru han. Trong bai bao nay, dé tinh toan xac dinh
trwong nhiét do clia tAng canh tua bin, nhém tac gid s& dung phwong phap phan t& hiru han va st
dung céng cu CFX dwoc tich hop trong bd phan mém ANSYS Workbench.

2. Co s& ly thuyét tinh toan trwong nhiét dé tAng canh tua bin

Dé tinh toan trwong nhiét do clia tang canh tua bin, trwéc hét ta phai giai bai toan khi dong Iwc
hoc vi cac théng s6 nhiét dg, ap suat, khdi lwong riéng cta khi lién hé chat ché véi nhau theo
phwong trinh trang thai khi:

p=pRT, )
trong dé p - &p suét; R - hang s6 riéng cda khi; T - nhiét d6.
Céc thoéng sé khi dong luc hoc dugc tim ra bang cach gidi hé phwong trinh sau [2]:

1) Phwong trinh lién tuc (phwong trinh béo toan khéi lvgng):

P | div(pW)=0; @

ot

2) Phwong trinh bao toan dong lwong:

0(pu) o

+div(puW )+—=0; 3

- (PuW)+=2 (3)
op )+div(pv\N)+a—p=O; (4)
ot oy

3) Phwong trinh bao toan ndng lwong toan phan

OLPE) , div( pEW )+ div(pW ) =0. (5)
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Céac ky hiéu st dung trong céac phucng trinh (2) (5): E - ndng lwong toan phan
E=c, T = T+W2/2 W - vecto van téc; u, v - van tdc thanh phan theo céac truc x (doc theo

truc dong co’) y (theo huwdng kinh); t - th&i gian; cp - nhiét dung riéng dang ap cua khi.

Dong khi chay trong tAng tuabin ngoai viéc cap nang lwong dé quay tua bin con truyén mot
phan nhiét lwong ra mai trwdng xung quanh qua vé ngoai déng co, qua dia rotor va khi lam mat.
Quaé trinh méat mat nhiét lwong nay xay ra & I&p bién cta dong khi véi canh cong tac va ve.

T cac phwong trinh trén va ly thuyét truyén nhiét ta cé thé viét cac phwong trinh chuyén
dong, phwong trinh lién tuc va phwong trinh nang lwgng & I&p bién dwdi dang sau:

ou ov op o ouj.
PU——pV—=——t—| y— | ; (6)
%) oy ox oyl oy
olpu), opY) g, ™
OX oy
T’ or" o, o7
C,pU——+C pV——o A—| (8)
P Ty ay( ayj
Trong d6, phwong trinh (8) thwong dworc viét dwéi dang:
) oT’ 6q ©)

C.pu——+C_pv—o
Pp ax Pp ay ay
& day p, A - hé sb dd nhét dong lwc hoc va hé sé dan nhiét ctia dong khi; g - mat do nhiét
cta dong khi.
3. Xay dwng md hinh tinh toan trén cong cu CFX

1) M6 phdng dong khi chay trong tang tua bin 1a viéc rat phirc tap. Nhitng buéc cong viéc
cla qué trinh mo phéng nhw sau:

2) Xay dwng mé hinh 3D canh tua bin, cac bwéc cu thé dwoc trinh bay trong [1].

3) Nhap méd hinh 3D d& xay dwng vao coéng cu TurboGrid, khai bao dé tao ra cac bién: dau
vao, dau ra cla dong khi, bwéc cla canh cong tac, chan canh cong tac, vé ngoai tang tua bin, khe
h& hwdng kinh gitra canh cong tac va vo, sau doé chia lwdi cAnh va khong gian xung quanh canh
cbng tac (xem Hinh 1).

Mb hinh dworc chia lwéi sé két xuat sang phan thiét 1ap mé hinh (Setup) cta CFX. Tai day ta
khai bao théng sé dau vao cla khi nhw van tbc, nhiét do, ap suat, khéi lwgng mol va cac diéu kién
bién khac. Sau khi thiét lap xong di liéu ctia m6 hinh, CFX tién hanh buéc gidi bai toan khi dong
lwe hoc va truyén nhiét. Két qua céc thong sb khi va trwdng nhiét dd sé thu dwoc & phan két qua
(Results) (xem Hinh 2).

Sur O sEespl, LA%D
0 %@k @ 0 b

0} 601 002 (m) % A s
— — ] C= aoon ) [ome
0,005 0015

Hinh 1. M6 hinh chia Iwéi 3D cda canh cong Hinh 2. Nhdp divliéu dau
tac va khéng gian xung quanh vao trong phan Setup CFX

4. Vi du va két qua tinh toan

Trong khudn khd bai béo nay, nhém tac gia thwc hién tinh toan trweéng nhiét o cho tang tua
bin cao ap thir nhat déng co hang khéng PS-90 cla Lién bang Nga. Céac s6 liéu ban dau phuc vu
cho viéc tinh toan dwoc cho trong Bang 1, Bang 2 va Bang 3.
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Bang 1. Bang sé liéu ban dau

TT Céc théng sé co’ ban Ky hiéu Pon vj do Giatri
1 Bén kinh dia rotor R mm 296
2 | Chiéu dai canh cong tac [ mm 53
3 | Sb lwong canh cong tac ZpK Chiéc 72
4 | Sé lwong canh phun Zca Chiéc 37
5 | Sé vong quay dinh murc n vong/phut 11.882
Bang 2. Théng sé hinh hoc 3 m4t cdt cor ban cda canh céng tac
. e a s Giatri tai
. . Ky DPon vi | Gi4tritai mat | Giatritai mat cat |av " ﬁl
TT Tén goi L < A . mat cat
hiéu do cat chan gitra N
dinh
1 | Géc hinh hoc dau B, Po 66.6 717 76.7
vao ]
2 | G6c hinh hoc dau ra B, bo 40,7 39,5 38,4
3 | Day cung bién dang mm 37 39 39
4 | Budc canh ] t mm 25,4 27,7 30,0
5 Bgn kinh mép dau R, mm 27 23 21
vao
6 | Ban kinh mép dau ra R, mm 1,8 1,7 1,5
Béang 3. Thong sé khi dau vao canh cong tac
T Céc théng so6 khi Ky hiéu | Pon vi Giatri
do
1 | Nhiét d6 toan phan trung binh sau budéng dét T, K 1640
2 | Ap suét tinh trung binh sau budng dét P Pa 2.170.581
Ap suélt tinh trung binh sau canh cong tac cao ap P, Pa 1.381.367
th& nhat ] ]
4 | Van toc tuyét doi cta khi theo chiéu truc C, m/s 333
5 | van téc tuyét dbi cta khi theo chiéu quay u m/s 576

) Co6ng cu CFX trong phdn mém ANSYS cho phép tinh toan tat ca cac thong sé khi chay trong
tang tua bin. Trong bai bao nay, nhém tac gia tap trung vao xéq dinh trwong nhiét q@ trén méat canh
cong tac va sy bién thién nhiét do cda dong khi chay qua. Két qua nay dwgc thay trong Hinh 3,
Hinh 4.

Title

Total Pressure b St rame [ Pa ]

zrm]

Hinh 4. Sw suy gidm nhiét dé toan phéan
theo chiéu doc truc

Hinh 3. Trirdong nhiét dé canh céng tac va swbién
thién cda dong khi qua tdng tua bin

Trudng nhiét d trén bé mat canh cong tac dwoc biéu dién cu thé hon trén Hinh 5.
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a) Mat bung cda canh cong tac b) Mat Iwng ctda canh cong tac
Hinh 5. Trweong nhiét d6 trén bé mét canh codng tac
Cac két qua md phdéng nay hoan toan phi hop véi két qua tinht oan Iy thuyét trwéng nhiét
do cua tang tua bin [5], [8].

5. Ket luan

- Viéc s dung phuong phap phan tl hiru han dwoc tich hop trong phan mém tinh toan hién
dai ANSYS cho phép ta c6 thé giai dwoc bai toan xac dinh trwdng (ng suét co nhiét cla cac chi
tiét dong co, ké& ca céc chi tiét c6 hinh dang phire tap dwoc chdy bao bang cac dong khi khéng tinh
tai.

- Két qua xac dinh trwdng nhiét do trong tAng canh tuabin bang phuwong phap PTHH cho ta
céi nhin trwc quan vé sy phan bd nhiét do trong tang canh tua bin cao ap déng co tua bin khi.

- Két qua nay c6 thé st dung khi tinh toan thiét ké hé théng 1am mat tdng canh tuabin, khi
giai bai toan xac dinh (rng suét co nhiét canh céng tac.
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THE LE VIET BAI GU'I DANG
TAP CHi KHOA HOC CONG NGHE HANG HAI

1. Tap chi “Khoa hoc Céng nghé Hang hai” dang cac thong tin, phd bién cac dinh huéng
nghién clru khoa hoc va dao tao cla Trwdng Pai hoc Hang hai Viét Nam, cong bd va ph6
bién két qua cac cong trinh nghién ctru khoa hoc va chuyén giao cong nghé thudc cac
chuyén nganh dao tao clia Trwdng, phuc vu céac linh vwc thuéc nganh Hang hai ma cac
théng tin nay chwa dang trén bat ky mot 4n pham nao.

2. Quy dinh vé hinh thic trinh bay mét bai béo gti dang trén Tap chi:

Bai giri dang trén Tap chi phai danh may vi tinh theo font Unicode (Arial), c& chir 10, in 1
ban goc dai khong qua 4 trang (kho giay A4 21 x 29,7cm; Le trai: 3cm; Lé phai: 2,5cm;
Trén: 2,7cm; Dwéi: 3,3cm) kem 1 file bai viét hodc g&vi qua Email.

+ Tén bai bao viét bang tiéng Viét va tiéng Anh (Arial in hoa, dam c& chir 12);

+ Ho va tén tac gia (Arial in hoa, ddm c& ch¥ 10);

+ Tén don vij (Arial thwong, dadm, nghiéng c& chir 10);

+ Tém tat ndi dung bai bao bang tiéng Viét va tiéng Anh khodng 100 dén 200 tir phai néu
dwoc ndi dung chinh, déong gop méi cla cong trinh (Arial thwdng, nghiéng c& chir 10);

+ Noi dung bai bao can c6 hanh van rd rang, suc tich, cach dung t’huét nng khoa hoc va
don vi do lwong hgp phap do Nha nwdc ban hanh hoac da dung thong nhat trong chuyén
mon hep va can phai dwoc phan rd phan, muc, tiéu muc cé danh sb thir tw;

+ Cong thirc duoc viét theo Equation Editor, viét r6 theo ki hiéu théng dung va danh sb
ther tw cbng thl’J’C‘Vé phia bén phai. Hinh va anh minh hoa la hinh den trang, rd nét va can
dwoc chu thich day du (font in thwong, dam, nghiéng c& chir 9);

+ Danh muc tai liéu tham khao dwoc dat ngay sau phan két luan cia bai bdo dwoc ghi
theo trinh tw: thir tw tai liéu trong [ ]; VOi tai liéu tham khao la sach thi tén tac gia chiv
thuong, tén sach chi nghiéng, nha xuat ban, nam xuat ban; V&i tai liéu tham khao la Tap
chi thi tén tac gia chir thwong, tén bai chir nghiéng, tén tap chi, so6 tap chi, nam xuat ban.

+ Ban thao trén file khdng danh sé trang.

3. Bai gli dang can duoc viét can than, dung van pham (d4c biét Ia tiéng Anh), danh may ro
rang va co y kién cho phép cong bo cla don vi chl quan tryc tiep. Bai sé dwoc it nhat mét Uy
vién trong Ban Bién tap Tap chi doc, gop y stra chiva va cho y kién cé thé céng bo trén Tap chi
“Khoa hoc Céng nghé Hang hai”.

4. Tap chi “Khoa hoc Cong nghé Hang hai” chi dang cac bai dap (rng cac yéu cau trén.
Bai khong dang khong tra lai ban thao cho nguwoi giri.

5. Tac gia co bai dwgc dang trén Tap chi “Khoa hoc Cong nghé Hang hai” dugc biéu 01
cuon Tap chi dang bai dé va dwgc hwdng moi quyén lgi theo qui dinh.

Thw gép y kién va bai glvi ding xin gwvi theo dia chi:
Toa soan Tap chi “Khoa hoc Céng nghé Hang hai”
Phong KHCN — Trweéng Pai hoc Hang hai VN, 484 Lach Tray — Ngé Quyén — Hai Phong
Tel: 031.3829111; Email: tckhcnhh@gmail.com

Ghi chl: Theo Théng bdo sé 28/HDCDGSNN, ky ngay 7/6/2006 cta H6i déng Chirc danh Gido sw
Nha nwéc cé quy dinh nhirng bai bdo ding trén Tap chi "Khoa hoc Céng nghé Hang hai" cua
Trwong Pai hoc Hang hai Viét Nam, dwoc tinh tie 0 dén 0,75 diém céng trinh khoa hoc quy déi khi

xét céng nhan cac chirec danh GS, PGS.

In 300 cuén tai Xwéng In Nha xuét ban Hang hai, Truong Dai hoc Hang hai Viét Nam
In xong va ndp lwu chiéu thang 04 nam 2014
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