CHUYEN GIAO CONG NGHE

THIET BI VOT R%C TU DOVG DI CHUYEN GIAI PHAP
CONG NGHE MOT XU LY VAN PE BEO RAC CHO CUA
LAY NUGC CAC TRAM BOM LON

Nguyén Hiru Que, Dinh Anh Tuén, Ngé Pirc Lwong, Doan Minh Tin
Vién Bom va Thiét bi Thuy loi

Tém tiit: Theo thong ké, mudc ta hién nay co6 hon 400 tram bom vira va lon. Hé rhong cac Tram
bom ¢ nudc ta dong mét vai tro hét sirc quan trong trong viéc dam bao tudi, tiéu , cap nudce cho
nganh nong nghiép, cong r:gh ép, doi s'ang xd hoi, phong chong lut bdo, bao v¢ ha tang co sé
v.v. Tuy nhién, nhitng ndm gan day “van nan” béo rdac anh hzrcmg rdt lém dén sw an toan hiéu
qua hoat djng cuia chiing va Thiét bi vét rdc tré thanh nhu cdu va la hang muc khong thé thiéu
cho cac tram bom lém r:en nay. Vi vay, viéc nghién cuu dua vao ng dung ¢6 hiéu qua thiét bi
Vot rac tu dong cho ciea ldy mrm. cac tram bom lon cé y nghia kinh té , ky thudt, khoa hoc va xa
héi thiét thuc. Bai béo tém tét mot s6 két qua nghién ciru va img dung cia nhom tac gia vé vin
dé trén.

Tir khda: Thiét bi vt rde tir djng di chuyén, Tram bom

Summary: Accordsag i siatistics, there are currently over 400 large-scale and middle-scale
pumping stations i ¥esinam. Pumping station systems play a crucial role in securing water
supply and drain f:_g i agriculture, industry and social life as well as preventing floods and
protecting infrasirscisges. However, in the recent years water hyacinths have enormously
affected the efficieney and safety of those systems, and water hyacinth harvester machineries
have become essessiad and prioritized in large-scale pumping stations. Therefore, resear ching
on the implemeniasion of the Automatic Waste Harvester machinery for water-intake front gates
at large-scale pupigsing Siations has a significant economic, technological and social impact. The
report summarizes i &€y jindings and applications of the research on the mentioned topic
conducted by thie essbew graup
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1. PAT VAN DE

Theo thong ké, hién nav nuée ta c6 hcrn 400
tram bom tudi, tiéa Ié=. Nhimng nim gan day
hoat dong cua cdc wam bom bi dnh hudng

giam ning sudt va hiéu sudt may bom, de doa
dén dén sy van hanh an toan cua hé théng
cong trinh, nhiéu tram bom thiéu nudc trim
trong hozc khong thé hoat dong.

nghiém trong clia * véa nan béo rac”. Luong
béo ric rat 16m, véi dz dang chung loai, c6
tram bom chleu Jay beo réc trude clra ldy
nudce 1én téi 1,5 = ..-, khdi luong 1én t6i hang
ngan m’/ nam lam tic nghdn dong chay, lam
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V6i khéi lugng béo rac khdng 16 , luéi chin
rac thuong sau 4 + 5Sm, cac tram bom thudng
xuyén hoat ddng trong diéu kién lién tuc
ngdy dém, ca trong dém t6i, mua bdo nén
viéc vot rac bing lao ddng thu cong 1a khdng
thé. Trudc d6, ngoai thiét bi nhédp ngoai cua
hdang Ebara (Nhét Bén) tai tram bom Yén s&,
chua c6 mdt nghién ciru nio thanh cong vé
van dé nay.
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Tir nim 2000 lai nay, Két qua nghién ciru Thiét
bi vot rdc cho cira ldy nude cdc Tram bom,
nhoém tde gia dé tai da cho ra doi 2 thé hé san
ph«:‘fm: Thiét bi vét rdc tu dong logi lap cé dinh
VRx-01, loai ndng ha dwoc VRx-02 vdi gan 100
by san phdm dd duoc vng dung tai hon 20 tram
bom trong ca nudc,va gan ddy viéc nghién ciru
va cho ra doi thé hé san phdm mdi : Thiét bi vot
rdc tw dong di chuyén — gia phdp cong nghé maoi
nham ndng cao hon niia hiéu qua,trinh dé tu
dong hoa, giam s6 lwomg va chi phi thiét bi ,dap
1tng yéu cau thuc té san xudt

Hinh 1.So do bé tri chung

e Sau khi nghién ctru va ché tao, 1an dau
tin & nuéc ta 04 t6 thiét biVRx - 01 da
dwoc ldp dit ung dung thanh cong tai cong
trinh: Tram bom Thong Nhat, Tién Hai,
Théi Binh. Dé tai da dugc Hoi dong KHCN
B6 NN va PTNT nghiém thu, danh gia xuat
sic va cho phép’tng dung trong nganh
Thuy Loi.

e Sau Tram bom Thdng nht ,thiét bj VRx-01
da dugc tmg dung tai cdc Tram bom:Van thai
A, Vinh Tri , Pong Nam Viét Tri, Tram bom
Nhu Quynh véi hon 24 tb thiét bi

2. MOT SO KET QUA NGHIEN CUU
VE THIET BI VOT RAC TU DPONG
LOAI CO PINH

1. Thiét bi Vét rac tw ddng VRx — 01:

- Thiét bi V6t rac tu dong VRx - 01 la san
phim cong nghé cta dé tai cap Bo: “Nghién
ciru thiét ké ché tao TBVR tu dong cho cua lay
nuwoc cac tram bom, cong trinh thuy loi” dugce
thuc hién trong 2 nam 2000 -2001.

- So db nguyéir'ly, két cAu cua thiét bi VRx -
01 dugc thé hién & hinh vé:

Hinh 2. So d6 nguyén Iy lam viéc

- Y nghia khoa hoc va wu nhugc diém cia
VRx - 01:

o Thiét bi c6 nguyén 1y, két cdu don gian
nhung hién dai, 1am viéc 6n dinh, higu qua,
kha ning tuy dong héa cao, phi hop véi diéu
kién quan ly, van hanh céc tram bom & nudc ta
e Tuy vay,Thiét bi VRx - 01 con ton tai mot
nhuoe diém la: do c6 két cdu lip dit c¢d dinh
vao thanh try pin nén khi lip dit hoic sta
chita phai hoanh triét, tit can bé hut, thiét bi
ludn bj ngip nude nén kho bao dudng va dé bi
an mon
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Hinh 7.Thiét bi vot rac tram tai tram bom
Van An - tinh Bac Ninh

- Viéc ting dung thiét bj VRx-02. Bén canh cac
nghién ctru vé thiét bi, cac két qua nghién ciru
giai phdp cong trinh di dua lai két qua rat gon
dang ké s6 t6 may vot rac/ s6 td may bom.
Viéc nghién ciru giai phap cong nghé , thiét bi
nham rut gon hon nita s thiét bi cho cic tram
bom van 12 nhu cau thiét thuc.

3. Thiét bi vét ric tw ddng di chuyén (VR dc)
- Gai phdp cong nghé moi
- VRdc La két qua cua dé tai KHCN doc lap

cap nha nudc: “Nghién ciru thiét ké, ché tao
thiét bi tie dong vot rac, tw dong di chuyén, dé
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Céit doc thiét bi khi may lam viéc

Hinh 8. Thiét bi vét rdc tai tram bom
Ngoai dé - Ung Hoa - Ha Néi

xudt giai phdp céng trinh phit hop véi thiét bi
tai cira ldy nudce cde cong trinh Thuy loi”

- Muc tiéu cua dé tai: Nghién ctru thiét ké,
ché tao thiét bi vt rac tu dong c6 kha ning tu
dong di chuyén dé c6 thé vét réc tai nhiéu cira
14y nude nhim giam sé lugng t6 may vét rac
cho cira ldy nudc cac tram bom va d& xuat
giai phap cong trinh phu hop (thay thé cho
nhiéu t6 may).

- Gi6i thiéu so d6, nguyén ly 1am viéc, két cau
hé théng Thiét bi Vot réc tr dong di chuyén
(VRdc)
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Cdt doc thiét bj khi di chuyén
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- Pic diém nguyén ly két cau:

e Thiét bi ¢c6 nguén ly cdo rdc hoan toan méi
khéc biét:

e Chiéu quay lam viéc, di chuyén cta ban cao
theo chiéu nguoc voi VRx - 02;

e Ludi chin chinh duogc 1ip ¢b dinh trén cong
trinh thuy cong;
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e Thiét bi duoc thiét ké di chuyén tu dong vor
réc trén hé thong dudng ray theo chu trinh (két
hop vira tr dong vot rac).

- Két qua nghién ciru cta Thiét bj Vét rac tr
dong di chuyén (VRdc):

D4 hoan chinh tinh toan, thiét ké, cong nghé ché
tao, ché tao hoan chinh san pham thir nghiém.

Hinh danh thiét bi VRdc duwoc ldp ddt tai Tram bom Lé nhué - Phi xuyén

Pa lip dit, thr nghiém va ung dung thanh
cong va ban giao cho co s¢ san xudt tai tram
bom Lé& Nhué, Phu Xuyén, Ha Nbi

- Cac cong thic tinh todn xdcdinh cac thong s
co ban ctia hé thong thiét bi

* Ning sudt vét: Véi gia thiét véi diéu kién rac
ludén ludn day & ludi chin, ‘mo céach gan ding
ta ¢6 thé xdc dinh ning suit vot cuc dai dugc
xé4c dinh bing cong thic: Q = 60 x k x Bbc x
Bbc x Lbe x Vbe/(Lx/nbe), (m’/h)

Trong d6: Q: ning suat v6t 16m nhét, m*/h
K: Hé s thure nghiém dién dy mét cit, K= 0,6-0,65
Bbe,Lbe,Vbe,Lx,n be : lan luot 12 bé rong,

chiéu dai ban 240, chiéu dai mot so1 xich tai
(m), vén toc ban cdo (m/ph) , sd ban cao

) Cong thire xac dinh diéu kién én dinh thiét
bi khi ning ha can cong tac:

Ta thdy trang 1;haa nguy hiém nhét 12 khi can cong
tac nang 1én voi vén toc goc Q ndo d6 dén vi tri
gan nim ngang va dot ngot dimg lai ,khi d6 ngoai
md men 14t ciia khoi luong finh cén cong tac ¢o

cO md men quan tinh ctia nd cung chiéu. va trinh
trinh c4n bang dn dinh c6 thé viét:

> Mi.Ri (g + dC/dt) =k.g.( Mx.Rx + Mdt.Rdt)

Trong d6: Mi,Ri lan luot 1a khéi Iuong va ban kinh
4t ctia cac phan tir trén can cong tic: Kg vam

g: gia toc trong trudmg; g=9 81 m/s’
k; Hé s0 6n dinh; chon k= 0,85-0.9
Mx, Mdt,Rx ,Rdt lan luot 1a Kh01 luong va bén
kinh tAm 14t ctia xe di chuyén va doi trong,; kg vam

Qua coOng thuc trén ta c6 thé tinh toan doi
trong va van toc nang cua xi lanh thiy lye.

Ngoai ra ta cling c6 thé kiém tra diéu kién 6
dinh khi thiét b di chuyén trén ray: > Mtb dx2
/dt2/1000 < [F]

Trong do: M tong khoi luong di chuyén cua
thiét bi,kg

dx2/dt2 : vi phan cip hai cua — gia tdc chuyén
dong khi hdm

[F]: Luc quén tinh giudi han cho phép: kN

- Y nghia khoa hoc thu tiénctia Thiét bi vot rac
tu dong di chuyén:

* Thiét bj Vot rac H,I dong di chuyen (VRDC)
co nguyen ly két cdu vot rac hoan toan més
(Ban cao dan dgng xich v@n hanh nguoc vai
VRx-01,02, Két ciu ludi chin ldp cd dinh vao
cong trinh thuy cong, toan bo thlet bi vira tus
dong vét ric, vira tr dong di chuyén trén ray),
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hoan toan tr dong, lam viéc tin cdy, higu qua
duoc co s¢ san xudt (Cong ty TNHH MTV Dau
tur phét trién Thuy loi S6ng Nhu¢) danh gia cao.
*Thict bi vura c6 kha niing tu dong vt rac va
tr dong di chuyen theo chu trinh nén cé thé
vot vac tal nhteu vi tri, nh1eu cua lay nuoc, co
thé thay thé cho nhiéu t6 TBVR kiéu trudc no
nha VRX-01, VRx-02 ( Tai tram bom L& nhué
né thay thé cho 3 t6 véi bé rong khoang la3x
3,Im) ),van hanh, quan ly don gian, chi phi
thiét bi thap (20-40%)so vo1 VRx thé hé trude.
Khi khong hoat dong thiét bi s€ ty dong di
chuyén vao kho bao quan nén rat thuén tién
chdm soc k¥ thuat, sira chira, bao tri.

- La loai thiét bi d4 duogc ‘mg dung cac cong
nghé, thiét bi méi: nhing k&€m néng, ning ha
thiy luc, di chuyén trén ray, diéu khién tu
dong hién dai ( PLC, Invector, cac ro le dién
tr tich hop .v.v...) lam cho n6 c6 tinh ning,
tudi tho, trinh do tu dong h6a cao(hoat dong
theo chuong trinh co phan mém dleu khlen
hoan toan ty dong) va cé thé coi la thé hé thiét
bi thong minh”Smart.”

3. KET LUAN

- Qua qua trinh nghién clru va u*ng dung trién
khai tir dé tai cap b, dén Dy 4n san xuat thir
nghiém dqc lap cdp nha nuée, Dé tai NCKH
doc lap cap nha nuéc nhom tac gia dé tai da
cho ra doi 3 thé hé TBVR tu dong co tinh ning
tdc dung, pham vi img dung va trinh d§ cong
nghé khong ngirng dugce nang cao

- Thiet bi vot rac ty dong lap c¢d dinh VRX -
01,Thiét bi vot rac tu dong c6 kha ning nang

TAI LIEU THAM KHAO

haVRx-02va Thiét bj vét rac ty dong di
chuyén (VRDC) tr& thanh céc san phdm ndi
dia duy nhat duoc ng dung rdng rdi trong cac
tram bom, cong trinh thuy lgi & nudce ta.

- Thiét bi V6t rac di chuyén- Giai phap cong
nghé mdi, ¢d tinh ndng vuot trdi, da dugce thir
nghiém, ing dung thanh cdng ma ra kha nang
va trién vong ung dung cao trong thuc té cac
tram bom ¢ nuoc ta.

- Ngoai nhimg két qua nghién ciru vé thiét bi,
nhém tac gia dé tai da nghlen cuu thanh cong
cac gia phap két cau cong trinh phu hqp de
lﬁp dat thiet bi cho cac cong trinh cai tao
ning cép, cong trinh xdy dung moi cac gidi
phap dic biét (ket cau ludi phu hudng rac,
dua TRVR ra diu bé hat) ndm giam thiéu sé
lugng s6 td may vot rac, nang cao hiéu qua
cong trinh.

- Di c6 hon 20 tram bom véi gn 100 t6
TBVRTD d3a duoc Ung dung, vdi giai
thuéng Séng tao KHCN Viét nam (Vifotec
2003), Biang Poc quyen sang ché, Huén
chuong Lao dong va 02 Bang khen cua Thu
tudng Chinh phu, .. 14 su ghl nhan nhiing
lao dong ,sang tao khéng ngirng cua nhﬂm
tdc gid. Tuy vdy, chung tdi ciing thay can
phai tiép tuc hoan thién ning cao hon nira
cac tinh nang va chat ]uqng trén co sO cdc
két qua da dat duoc mad1  c6 thé dua
TBVRTD tr& thanh san pham cong nghf; co
kha ning thuong mai hoa, dap ung yeu cau
ngdy cang cao cua thuc té san xuat.
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