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(57)  Sang ché d& cép t6i phuong phép didu khién ding cho thiét bi xt Iy quén

4o, thiét bj xtr Iy quan 4o va phuong tién luu trir doc dugc bang may tinh. Theo
phuong phap diéu khién dung cho thiét bi xir ly quén 4o, thiét bi xir Iy quan 40 c6
maéy bom thoat nuée, va phuong phéap diéu khién ding cho thiét bi xir Iy quan 4o
ndy bao gbm cac bude: thu duge téc do quay ctia thiét bi x&r Iy quén 4o trong qua
trinh loai nuéc; va thiét 14p thoi gian chay-dimg ctia may bom thoat nudc theo tbc
do quay trong qua trinh loai nuéc. Theo phuong phap diéu khién dung cho thiét bi
xir Iy quén 4o cta sang ché, do thuc té [a tbc d6 quay cia thiét bi xtr 1y qun 40 &
céac giai doan khac nhau cla qué trinh loai nuée 1a khac nhau, thoi gian chay-dimg
ctia may bom thoat nuée dugce thiét 1ap theo tdc dd quay trong qué trinh loai nuédc.
Nghia 13, thoi gian chay-ding cia mdy bom thoat nudc trong qua trinh loai nuée
duoc didu chinh theo cach ¢6 muc tiéu vé6i tdc do quay ciia thiét bi xir Iy quan 4o
khi thoi diém bat dau, thoi gian cho viée chay va thoi gian cho viée dimg clia may
bom thoat nuéc duge tdi wu héa trong khi hiéu qua loai nudc cia thiét bi xtr Iy
quéin 4o dugc dam bao, thoi gian trong d6 may bom thoat nudc & trang thai nira
nudc va nira hoi nuée trong qua trinh loai nude dugce rat ngin, va do do, tiéng on

hoat dong ctia san phdm duge giam bét.


chothuelaptop.info
Typewriter
(21)     1-2021-08177

chothuelaptop.info
Typewriter
(57)


"\

'HN/" \

Iy
.7
.

N

42969 1/37

Linh vwc k§ thuat dwoc dé cap
Sang ché d cap t6i linh vuc k§ thuat cua thiét bi xir Iy quan 4o, va cu thé
hon, sang ché dé cap t6i phuong phép didu khién ding cho thiét bi xir Iy quan 4o,

thiét bi xr Iy quén 4o, va phwong tién luu trit doc dugc bing mdy tinh.

Tinh trang k§ thuit ciia sang ché

HAu hét cac may gidt kiéu léng hién tai déu st dung ché d6 thoat nudc tir
phia trén dé thoat nuée. Vi do cao cira xa clia 6ng thoat nudc 13 16n hon do cao
ctia mdy bom thoat nuée, nén phin nuée con lai trong dng thoat nudc khong thé
duoc thoat hoan toan. Khi dong xa nude cua may gidt & mirc nho, cic canh bom
clia may bom thoat nuée khong thé duge ngdm hoan toan trong nude, va nuée con
lai chay quay vé may bom thoat nuéc dudi tac dung clia trong luc. Trong qua trinh
loai nurde cua may gidt, may bom thoat nudce ludn & trang thai lam vi€e, vi thé may
bom thoat nde ¢ trang thai nira nudc va nira hoi nude trong khoang thoi gian dai,
tiéng v6 nude do chuyén dong quay cia cac canh bom & tbc d6 cao dugc tao ra,
voi mitc 6n 16m, thoi gian thoat nudc bi kéo dai, va trai nghiém nguoi dung 1a

kém.

Ban chit k§ thuat ciia sang ché

Do d6, muc dich cta sang ché 12 giai quyét it nhat mot trong s6 cac van dé
k¥ thuat ton tai trong k¥ thuat da biét hodc k¥ thuét lién quan.

Nhim muc dich ndy, theo khia canh thir nhét, sang ché dé xuit phuong
phap didu khién ding cho thiét bi xtr Iy quén 4o.

Theo khia canh thtr hai, sang ché d& xuét thiét bi xir Iy quén 4o.

Theo khia canh thir ba, sang ché dé xuit phuong tién luu trit doc dugce béng

may tinh.
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Trén co s& néu trén, theo khia canh thir nkt, sang ché dé xuét phuong phép
diéu khién dung cho thiét bi xir Iy quan 4o, thiét bi xtr ly quin 40 c6 may bom
thodt nudc, va phwong phéap diéu khién ding cho thiét bi xtr ly quin 40 nay bao
gbm cac budc: thu dugce tbc d6 quay cia thiét bi xtr ly quin 4o trong qu4 trinh loai
nudc; va thiét 14p thoi gian chay-dimg cia may bom thoat nude theo tbc do quay
trong qua trinh loai nudec.

Theo phuong phap didu khién dung cho thiét bi xir 1y quin 40 clia sang
ché, do thuc té 1 cac tbc dd quay cua thiét bi xir Iy quan 4o & céc giai doan khac
nhau ctia qué trinh loai nugc 1a khac nhau, thoi gian chay-dimg cua may bom
thoat nudc duge thiét 14p theo tdc d6 quay trong qua trinh loai nudc. Nghia 13,
thoi gian chay-dimg cia may bom thoét nudc trong qud trinh loai nudce dugc didu
chinh theo cach c6 muc tiéu vé6i tbc do quay cta thiét bi xir 1y quin 4o khi thoi
diém bat dau, thoi gian cho viéc chay va thoi gian cho viéc dimg ciia may bom
thoat nuéc duge t6i uu hoa trong khi hiéu qua loai nude cia thiét bi xtt Iy quéan 40
dugc dam bao, thoi gian trong d6 may bom thoat nudc & trang thai nira nude va
ntra hoi nude trong qua trinh loai nudc dugce rut ngén, va do do, tiéng dn hoat
dong cua san phim duogc giam bét, thoi gian loai nude duge rit ngin, va tinh ning
sit dung cla san phdm duge cai thién. Dong thoi, vi thoi gian chay-dimg cia may
bom thoat nuéc duge téi vu héa, mirc tidu thu ning luong hoat dong cua san
phim c6 thé dugc giam b6t va diu nay c6 thé c6 loi cho viéc 1am gidm chi phi st
dung ctia san pham. Tdc d6 quay cia thiét bi xtr 1y quén 4o 1a tdc d6 quay cua 16ng
giat cua thiét bi xtr Iy quan 4o hoic ¢6 thé 1a téc do quay cua dong co cla thiét bi
xtr 1y quén 4o.

Phuong phép diéu khién nhu néu trén ding cho thiét bi xr Iy quin 4o theo
sang ché c6 thé con c6 cac dAu hiéu k¥ thuat bd sung sau day.

Theo mot s6 thiét k& kha dung, budc thiét 1ap thdi gian chay-dimg clia may
bom thoat nudc theo tbe d6 quay trong qua trinh loai nude cu thé bao gébm cac
bude nhu sau: thiét 14p thoi gian chay-dimg thir nhét cua may bom thoat nudc
trong khau didu khién loai nudc thir nhét va thoi gian chay-dimg thir hai cia may

bom thoat nudc trong khau diéu khién loai nudc thit hai theo tbc d6 quay trong
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qua trinh loai nudc, trong do bién thién tbc d6 quay cuiia khau diéu khién loai nudc
thir nhét 12 16n hon so v6i bién thién tbc d6 quay ctia khau diéu khién loai nuéc
thit hai.

Theo thiét ké nay, qua trinh loai nuéc dugc chia theo bién thién toc do quay
dé tao ra khau diéu khién loai nué6c thi nhét va khau diéu khién loai nuéc thir hai.
Thoi gian chay-dimg thir nhit cia may bom thoat nuéc trong khau diéu khién loai
nuée thir nhit va thoi gian chay-dimg thit hai clia may bom thoat nudc trong khau
diéu khién loai nuée thir hai duge thiét 1ap theo toc do quay, trong d6 bién thién
tbc d6 quay cua khau diéu khién loai nudc thir nhét 13 16n hon so véi bién thién
téc d6 quay ciia khau didu khién loai nuéc thir hai. Nghia 13, thoi gian chay-dimg
ctia cac may bom thoat nude trong khiu diéu khién loai nu6c khac dugce didu
chinh theo cach c6 muc tiéu véi tbe do quay khi thoi diém bt dau, thoi gian cho
viéc chay va thoi gian cho viéc dimg ciia may bom thoat nuée duogc t6i wu hoa
trong khi hiéu qua loai nudc cia thiét bi xir 1y quin 40 dugc dim bao, thoi gian
trong d6 mdy bom thoat nudc & trang thai nira nuée va nira hoi nude trong qua
trinh loai nuéc dugce rut ngén, va do do, tiéng dn hoat dong cua san phém duoc
giam bat, thoi gian loai nude duge rut ngén, va tinh ning sir dung cua sén pham
dugc cai thién. Ddng thoi, vi thoi gian chay-dimg ctia may bom thoat nudc dugc
t6i wu héa, muc tiéu thu ning lrong hoat dong ctia san phim c6 thé dugc giam bét
va diéu nay c6 thé c6 loi cho viéc 1am gidm chi phi st dung cua san phim. Trong
6 bién thién tdc d6 quay cta khau diu khién loai nudc thir nhét 13 gid tri chénh
1éch gitta toc d6 quay & lic két thuc cta khau diéu khién loai nudc thir nhét va toc
dd quay & luc ban dau; bién thién tdc do quay cua khau diéu khién loai nudc tht
hai 13 gié tri chénh 1&ch giita tdc do quay & luc két thic ciia khau diéu khién loai
nudc thir hai va tée do quay & luc ban dau.

Theo mot sb thiét ké kha dung, budce thiét 1ap thoi gian chay-dung thu nhét
ctia mdy bom thoat nudc trong khau didu khién loai nuéc thir nhit va thoi gian
chay-dimg thir hai ctia may bom thoat nuéc trong khiu diéu khién loai nu6c thi
hai theo téc dd quay trong qua trinh loai nuée cu thé bao gbdm: thiét 1ap khau diéu

khién loai nu6c thir nhit sao cho ¢6 thé c6 it nhit mot giai doan loai nudc thi nhét
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va khau diéu khién loai nuéc thit hai sao cho c6 thé c6 it nhat mot giai doan loai
nué6e thir hai; thiét 1ap thoi gian chay-dimg clia may bom thoat nuGe trong it nhit
mot giai doan loai nudc thir nhit 1am thoi gian chay-dimg thir nhit dua trén bién
thién t6c do quay ciia khau diéu khién loai nudc thir nhét it nhét bang gi tri dinh
tru6e thir nhét; va thiét 1ap thoi gian chay-dimg ctia may bom thoat nudc trong it
nhat mot giai doan loai nudc thir hai 1am thoi gian chay-dung thit hai dya trén
bién thién tdc dd quay ctia khau didu khién loai nudce thir hai nhé hon so véi gid tri
dinh tru6e thir nhét.

Theo thiét ké nay, thoi gian chay-dimg cta may bom thoat nudc trong it
nhit mot giai doan loai nu6c thir hai dugc thiét 1ap 1am thoi gian chay-dimg thi
hai dua trén bién thién toc d6 quay ciia khau didu khién loai nuréc thir hai nhé hon
so vOi gié tri dinh trude thir nhit, va thoi gian chay-dimg ctia may bom thoat nudce
trong it nhét mot giai doan loai nudc thir nhét dugc thiét 1ap lam thoi gian chay-
dimg thir nhit dua trén bién thién tc do quay ctia khau diéu khién loai nuéc thir
nhét it nhit 13 gi4 tri dinh truée thir nhit. Budc thiét 14p thuc hién tinh chinh dbi
v6i bién thién toc do quay cua khau diéu khién loai nudc, va con dat dugc muc
dich t&i wu hoa hon nita thoi gian cho viéc chay va thoi gian cho viée dimg cua
may bom thoat nudc theo mirc d6 loai nude trong it nhit mot giai doan loai nuéc
ther nhat va it nhit mot giai doan loai nude thir hai cua qué trinh loai nuée, va vi
thé c¢6 thé rut ngin dang ké thoi gian trong d6 may bom thoat nuée & trang thai
ntra nuéc va nira hoi nude va thoi gian thoat nue ciia san phim trong qua trinh
loai nuéc, va c6 thé déng vai trd 1am giam bét tiéng dn hoat dong ciia san phim.

Theo mot s6 thiét ké kha dung, thoi gian chay-dimg thir nhit 13 dinh ky, va
thoi gian chay-dimg thtr nhit cia may bom thoat nudc trong it nhit mét giai doan
loai nuéc thir nhét c6 thé 1a gidng nhau hodc khac nhau; thoi gian chay-dimg thi
hai 1a dinh ky, va thoi gian chay-dung thir hai cuia méy bom thoat nuéc trong it
nhit mot giai doan loai nudce thir hai c6 thé 1a giéng nhau hodc khéc nhau.

Theo thiét ké nay, thoi gian chay-dimg thir nhét 14 dinh ky. Thuat ngir dinh
ky nghia 13 may bom thoat nuéc duoc chay trong khoang thoi gian thir nhit va

tiép d6 dugc dimg trong khoang thoi gian thir hai, va sau d6 dugc chay trong
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khoang thoi gian thu ba va tiép d6 duge dimg trong khoang thoi gian thir tu, va
v.v., qua trinh quay vong theo trinh ty. Khoang thoi gian th nhit va khoang thoi
gian thir ba c6 thé 13 gidng nhau hodc khac nhau, va khoang thoi gian thir hai va
khoang thoi gian thir tu ¢6 thé 1 gidng nhau hodc khéac nhau.

Ngoai ra, thoi gian chay-ding thir hai 13 dinh ky. Thuat ngir dinh ky nghia
1a may bom thoat nude dugce chay trong khoang thoi gian thir ndm va tiép d6 duoc
dimg trong khoéng thoi gian thi sau, va dugc chay trong khoang thoi gian thir bay
va tiép d6 duoc dimg trong khoang thoi gian thir tm, va v.v., qua trinh quay vong
theo trinh ty. Khoang thoi gian thir ndm va khoang thoi gian thir bay c6 thé 1a
gidng nhau hoic khéc nhau, va khoang thoi gian thir sdu va khoang thoi gian thir
tam c6 thé 13 giéng nhau hogc khac nhau.

Theo mdt sb thiét ké kha dung, thoi gian chay-dimg ctia may bom thoat
nuéc co: ty 1€ thoi gian chay-dimg cia may bom thoat nudc va/hodc téng thoi gian
chay-dumg ctia may bom thoat nudc.

Theo thiét k& nay, thoi gian chay-dimg ctia may bom thoat nudc co: ty 1&
thoi gian chay-dimg clia mdy bom thoat nudc, trong d6 thoi gian chay-dimg cia
may bom thoat nudc co6 thé dugc x4c dinh bang cach xac dinh mdi tuong quan ty
1¢ gifta thoi gian cho viéc chay va thoi gian cho viéc dimg clia may bom thoat
nudc dé diéu chinh trang thai chay-dimg cta mdy bom thoat nudc theo cich c6
muc ti€u theo cac yéu cAu str dung thuc té. Hién nhién 13 thoi gian chay-dimg cta
méy bom thoat nuée c6 thé co: téng thoi gian chay-dimg ctia may bom thoét nudc,
nghia 13 céc trang thai 1am viéc cua cac may bom thoét nudc trong cac khau didu
khién loai nuéc khac nhau c6 thé dugc diéu chinh dé dap tmg cac yéu cau loai
nuéc khac nhau bing cach x4c dinh tng cia thoi gian cho viée chay va thoi gian
cho viéc ding ctia may bom thoéat nudce.

Theo mot sb thiét ké kha dung, dwa trén thoi gian chay-dimg thir nhét c6 ty
1€ thoi gian chay-dung thu nhét va thoi gian chay-dimg tht hai c6 ty 1¢ thoi gian
chay-dimg thir hai, ty 1€ thoi gian chay-dung thir nhét 13 16n hon so véi ty 1¢ thoi
gian chay-dung tht hai.
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Theo thiét k& nay, vi mirc do loai nuée trong khau diéu khién loai nuéc thir
nhit 13 16m, ty 1¢ thoi gian chay-dimg tht nhét dugc tao ra sao cho 16n hon so véi
ty 1€ thoi gian chay-dung thir hai dé dam bao rang thoi gian cho viéc chay cia may
bom thoét nude trong khau diéu khién loai nuéc thir nhét 12 dai hon thoi gian cho
viéc dirng, va do do tinh kip thoi va hi€u qua thoat nude cua san phim c6 thé duoc
dam bao. Ngoai ra, vi mitc d0 loai nudc trong khau didu khién loai nu6ce thir hai 1a
trong dbi nho, thoi gian cho viéc dimg clia may bom thoat nude trong khéu diéu
khién loai nuéc tht hai duge kéo dai twong dbi dé giam bot mirc tiéu thy ning
luong hoat dong clia san phdm trong khi ddm bao hiéu quéa thoat nudc cia sin
phim, didu nay co lgi cho viéc 1am gidm chi phi sir dung cua san pham.

Theo mot sb thiét ké kha dung, tdng thoi gian chay-dimg cua may bom
thoat nudc it nhét 1a 10 gidy va khong 16n hon 40 gidy.

Theo thiét ké nay, tng thoi gian chay-dimg ciia may bom thoat nude dugc
giam thiét 1ap hop 1y c6 khoang gia tri sao cho tdng thoi gian chay-dimg clia may
bom thoat nude it nhit 1a 10 gidy va khong 16n hon 40 gidy, nhd d6 dam bao hiéu
suit va hiéu qua loai nu6c cao cia san phdm. Néu tong thoi gian chay-dimg cta
may bom thoat nuedc nhd hon 10 gidy, nghia la, tbng thoi gian chay-dimg ctia may
bom thoat nudce 13 qua ngin, thi tinh kip thoi va tinh chét tron ven ciia hoat dong
thoat nudc khong thé dugc dam bao. Pic biét, trong khau diéu khién loai nudc,
khi thé tich thoat nudc 12 16n, didu nay ¢6 thé dan dén qua nhiéu nudc tich tu trong
thiét bi xtt Iy quan 4o, vi thé din dén hiéu qua loai nudc kém. Néu téng thoi gian
chay-dimg ctia may bom thoat nudc 1a dai hon 40 gidy, thi hiéu qua loai nudc s€
khong dugc cai thién do su kéo dai cua tbng thoi gian chay-dimg cta may bom
thoat nudc, va sé& chi giy ra lang phi tai nguyén va lam tang chi phi hoat dong cua
san phim.

Theo khia canh thtr hai, sang ché dé xuat thiét bi xir Iy quin 4o, trong d6
thiét bi xtt Iy quén 4o c6 may bom thoét nuéc, thiét bi xt Iy quin 40 nay bao gdm:
bd nhG dé luu trit chuong trinh may tinh; va bo xit ly dé chay chuong trinh may

tinh nhim thuc hién: thu dwoc tbe dd quay cta thiét bi xir 1y quin 4o trong qua
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trinh loai nudc; va thiét 14p thoi gian chay-dimg ciia may bom thoat nudc theo tbe
d6 quay trong qua trinh loai nude.

Sang ché dé xuét thiét bi xit Iy quan 40 bao gdm méay bom thoét nuéc, b
nhé, va bd xtr Iy. Do thue té 12 cac téc do quay cla thiét bi xir Iy quin 40 & cac
giai doan khac nhau cta qua trinh loai nudc 1 khac nhau, thoi gian chay-dimg cua
may bom thoat nudc dugc thiét 1ap theo tdc d quay trong qua trinh loai nuéc.
Nghia 13, thoi gian chay-dimg ciia may bom thoat nudc trong qua trinh loai nudce
dugc diéu chinh theo cach c6 muc tidu véi toe do quay cua thiét bj xir Iy quan 4o
khi thoi diém bt dAu, thoi gian cho viée chay va thoi gian cho viéc dimg ciia may
bom thoat nuéc dugce t6i wu héa trong khi hiéu qua loai nuéc cia thiét bi xir 1y
quin 4o dugc dam bdo, thoi gian trong d6 may bom thoat nudce & trang thai nira
nudc va ntra hoi nude trong qua trinh loai nuée duge rut ngan, va do do, tiéng 6n
hoat dong cua san phém duoc giam bot, thoi gian loai nude duge rat ngén, va tinh
ning str dung ciia san phim dugc cai thién. Dong thoi, vi thoi gian chay-dimg cta
may bom thoét nudc dugc t8i wu hoa, muec tiéu thu ning lugng hoat dong cua san
phém c6 thé dugc giam bét va didu nay c6 thé c6 loi cho viéc 1am giam chi phi sir
dung ctia san pham. Téc d6 quay ctia thiét bi xir ly quén 4o 1a téc do quay cla 16ng
gidt cua thiét bi xtr ly quén 40 hodc c6 thé 1a tdc d6 quay ciia dong co cia thiét bi
xtr Iy quén 4o.

Theo mot s thiét k& kha dung, bd x1 Iy thuc hién budc thiét 1ap thoi gian
chay-dimg ctia may bom thoat nude theo tbc dd quay trong qua trinh loai nude cu
thé nhu sau: thiét 1ap thoi gian chay-dimg thi nhét cia may bom thot nude trong
khau diéu khién loai nuée thir nhat va thoi gian chay-dimg tha hai cia may bom
thoat nude trong khau diéu khién loai nuéc thir hai theo tbc do quay trong qua
trinh loai nuéc, trong do bién thién téc do quay cua khau diéu khién loai nudc thir
nhét 13 16n hon so v6i bién thién tdc do quay cta khau didu khién loai nuéc thir
hai.

Theo thiét ké nay, qué trinh loai nuéc dugc chia theo bién thién tc do
quay dé tao ra khau diéu khién loai nudc thir nhét va khau diéu khién loai nude

thr hai. Thoi gian chay-dimg thir nhét cia may bom thoat nuéc trong khau diéu
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khién loai nuée thir nhit va thoi gian chay-dimg thir hai cia may bom thoat nudc
trong khau didu khién loai nuéc thi hai duge thiét 14p theo tdc d quay, trong d6
bién thién téc do quay cia khau didu khién loai nu6c thir nhét 1a 16n hon so véi
bién thién tdc do quay cia khau diéu khién loai nudc thir hai. Nghia 13, thoi gian
chay-dimg cia cidc may bom thoat nuéc trong khéu didu khién loai nudc khac
dugc didu chinh theo cach c6 muc tiéu voi tdc d6 quay khi thoi diém bét dau, thoi
gian cho viéc chay va thoi gian cho viéc dimg cua mdy bom thoat nude duge t6i
uu hoa trong khi hi€u qua loai nudce cua thiét bi xir Iy quan 4o dugc dam bao, thoi
gian trong d6 may bom thoat nuéc & trang thai nira nudc va nira hoi nude trong
qua trinh loai nudc dugc rut ngén, va do do, tiéng On hoat dong clia san phim
duoc giam bét, thoi gian loai nudc dugc rut ngin, va tinh ning st dung cla san
phim duge cai thién. Déng thoi, vi ty 1& thoi gian chay-ding ctia may bom thoat
nuée duoce toi wu hoa, mire tiéu thu ning lwgng hoat dong cua san phim c6 thé
dugc giam bot va diu nay co6 thé c6 loi cho viéc 1am giam chi phi sir dung clia san
phém. Bién thién tdc d6 quay cuia khau didu khién loai nu6c thir nhét 12 gia tri
chénh 1éch giira tbc d0 quay twong tng v6i gia tri giéi han trén cua khau didu
khién loai nuée thir nhit va tbe do quay tuong tmg véi gia tri gioi han dudi cla
khau diéu khién loai nudc tha nhét; bién thién tdc do quay cua khau diéu khién
loai nude thir hai 1a gia tri chénh 1éch gitta tbc do quay twong g véi gié tri giGi
han trén ciia khau diéu khién loai nuéc tha hai va tbc d6 quay tuong Umg v6i gia
tri gi6i han dudi cta khau diéu khién loai nuéc thir hai.

Theo mdt sb thiét ké kha dung, bd xit Iy thuc hién bude thiét 13p thoi gian
chay-dimg thtr nhét ciia may bom thoét nu6e trong khéu diéu khién loai nu6c thir
nhét va thoi gian chay-dimg thtr hai cia may bom thoat nuéc trong kKhéu didu
khién loai nude th hai theo tdc do quay trong qua trinh loai nudc, cu thé 1a: thiét
1ap khau diéu khién loai nuéc thi nhét sao cho c6 thé c6 it nhit mot giai doan loai
nuéc thit nhat va khau diéu khién loai nu6e thit hai sao cho ¢6 thé c6 it nhat mot
giai doan loai nudce thir hai; thiét 1ap thoi gian chay-dimg cia may bom thoat nuéc
trong it nhat mot giai doan loai nude thi nhét 1am thoi gian chay-dimg thi nhét

dua trén bién thién toc d0 quay cta khiu diéu khién loai nudc thir nhét it nhét
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bing gié tri dinh trude the nhat; va thiét 14p thoi gian chay-dimg ctia mdy bom
thoat nudc trong it nhét mét giai doan loai nude thir hai 1am thoi gian chay-diung
thir hai dua trén bién thién tdc dd quay cua khéu diéu khién loai nuéc thir hai nho
hon so véi gid tri dinh trudc thir nhat.

Theo thiét k& nay, mic do loai nude trong khau didu khién loai nudc thir
hai 1 tuong d6i nho, vi thé thoi gian chay-ding ctia may bom thoét nuGce trong it
nhit mot giai doan loai nudc thi hai duge thiét 14p 1am thoi gian chay-dimg thu
hai dua trén bién thién téc do quay ciia khau diéu khién loai nudc thir hai nhé hon
so vGi gia tri dinh trudc tha nhét; mtc do loai nudc trong khau didu khién loai
nude thir nhét 13 twong d6i 16n, vi thé thoi gian chay-ding ciia mdy bom thoat
nuéce trong it nhit mot giai doan loai nude thir nhat dugc thiét 1ap 1am thoi gian
chay-dumg thir nhét dya trén bién thién tc dd quay cua khéu diu khién loai nuéc
thir nhét it nht 13 gia tri dinh trude thir nhat. Budc thiét 14p thyc hién tinh chinh
d6i v6i bién thién toc do quay cua khau diéu khién loai nudc, va con dat duge muc
dich tbi wu hoa hon nira thoi gian cho viéc chay va thoi gian cho viée dung cia
méy bom thoat nuée theo mirc do loai nude trong it nhét mot giai doan loai nuéGc
thit nhat va it nhat mot giai doan loai nudc thr hai clia qua trinh loai nudc, va vi
thé c6 thé rit ngin dang ké thoi gian trong d6 may bom thoat nude & trang thai
nira nudc va nira hoi nude va thoi gian thoat nude cla san phim trong qua trinh
loai nudc, va c6 thé dong vai tro 1am giam bot tiéng On hoat dong cua san phim.

Theo mot s thiét ké kha dung, thoi gian chay-dimg thir nhat 1a dinh ky, va
thoi gian chay-dung thir nhét cia may bom thoat nude trong it nhét mot giai doan
loai nude thir nhit c6 thé 1a gibng nhau hodc khac nhau; thoi gian chay-dimg thir
hai 1 dinh ky, va thoi gian chay-dimg th@r hai cia mdy bom thoéat nude trong it
nhét mot giai doan loai nudc thir hai c6 thé 1a giéng nhau hogc khéc nhau.

Theo thiét ké nay, thoi gian chay-dimg th@ nhét 1a dinh ky. Thuat ngit dinh
ky nghia 12 may bom thoat nuc duge chay trong khoang thoi gian thi nhit va
tiép d6 dugc dimg trong khoang thoi gian thir hai, va sau d6 duogc chay trong
khoang thoi gian thir ba va tiép d6 dugc dimg trong khoang thoi gian thtr tu, va

V.V., qué trinh quay vong theo trinh ty. Khoang thoi gian thi nhét va khoang thoi
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gian thu ba cé thé 13 gidng nhau hogic khac nhau, khoang thoi gian thir hai va
khoang thori gian thi tw c6 thé 13 giéng nhau hogc khdc nhau, va tong ciia khoang
thoi gian thu nhét va khoang thoi gian thit hai va tbng cta khoang thoi gian thir ba
va khoang thoi gian thir tu co thé 13 gidng nhau hozc khéc nhau.

Ngoai ra, thoi gian chay-dung thir hai 12 dinh ky. Thuét ngit dinh ky nghia
12 may bom thoét nuéc dugce chay trong khoang thoi gian thir nam va tiép d6 dugc
dimg trong khoang thoi gian thtt sau, va dugc chay trong khoang thoi gian thir bay
va tiép d6 dugc dimg trong khoang thoi gian thir tim, va v.v., qua trinh quay vong
theo trinh tu. Khoang thoi gian thitr ndm va khoang thoi gian thir bay co thé 13
giéng nhau hogc khac nhau, khoang thoi gian thir sdu va khoang thoi gian thr tdm
c6 thé 1a gidng nhau hodc khac nhau, va tbng ctia khoang thoi gian thir ndm va
khoang thoi gian thr sdu va tdng cua khoang thoi gian thir bay va khoang thoi
gian thur tdm co thé 13 gidng nhau hoic khic nhau.

Theo mdt sb thiét ké kha dung, thoi gian chay-dimg ciia mdy bom thoat
nuée cé: ty 1¢ thoi gian chay-dimg cia may bom thoat nude va/hodc tdng thoi gian
chay-dimg ciia may bom thoat nudc.

Theo thiét k& nay, thoi gian chay-dimg ciia my bom thoat nudce c6: ty 18
thoi gian chay-dimg clia mdy bom thoat nudc, trong d6 thoi gian chay-dung cua
may bom thoét nudc co6 thé dugc x4ac dinh bang cach xac dinh mbi twong quan ty
16 gifta thoi gian cho viéc chay va thoi gian cho viéc dimg cua may bom thoat
nuée dé didu chinh trang thai chay-ding ciia may bom thoat nu6e theo cach co
muc tiéu theo cac yéu cau sir dung thuc té. Hién nhién 13 thoi gian chay-dimg cta
may bom thoéat nuéc ¢o thé c6: téng thoi gian chay-dimg clia may bom thoat nuée,
nghia 13, c4c trang thai lam viéc ctia cdc may bom thodt nudc trong cac khau didu
khién loai nu6c khac nhau c6 thé dugc diéu chinh dé dap tmg céc yéu cau loai
nu6e khac nhau bang cach xac dinh tbng cua thoi gian cho viéc chay va thoi gian
cho viéc dimng ctia may bom thoat nudc.

Theo mot sb thiét ké kha dung, dua trén thoi gian chay-dimg thir nhat c6 ty
1 thoi gian chay-dung thu nhét va thoi gian chay-ding tht hai c6 ty 1€ thoi gian
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chay-dimg thir hai, ty 1¢ thoi gian chay-dung thi nhét 13 16n hon so véi ty 1€ thoi
gian chay-dimg thir hai.

Theo thiét ké nay, vi mitc do loai nuéc trong khau diéu khién loai nuéc
thir nhét 13 16n, ty 1¢ thoi gian chay-dimg thir nhat dugc tao ra sao cho 16n hon so
v6i ty 18 thoi gian chay-dimg thir hai @& ddm bao rang thoi gian cho viée chay cua
méy bom thoat nuéc trong khau diéu khién loai nuéc thir nhat 1a dai hon thoi gian
cho viéc dimg, va do d6 tinh kip thoi va hiéu qua thoat nude cua san phim c6 thé
dugc dam bao. Ngoai ra, vi mirc d¢ loai nuée trong khéu diéu khién loai nuéc thtr
hai 1 tvong d6i nho, thoi gian cho viéc dimg clia mdy bom thoét nudce trong khau
didu khién loai nuéc thtr hai duoc kéo dai tuong dbi dé giam bét mirc tiéu thy
nang lugng hoat dong cua san pham trong khi dam bao hiéu qua thodt nude cla
san pham, diéu nay c6 lgi cho viéc 1am giam chi phi st dung cua san phim.

Theo mdt sb thiét ké kha dung, tong thoi gian chay-dimg clia mdy bom
thoat nudc it nhat 1a 10 gidy va khong 16n hon 40 gidy.

Theo thiét ké nay, tong thoi gian chay-dimg ciia may bom thoét nude dugc
giam thiét 1ap hop 1y c6 khoang gia tri sao cho téng thoi gian chay-dimg ciia may
bom thoat nudc it nhit 13 10 gidy va khong 16n hon 40 gidy, nho d6 dam bao hi¢u
suét va hiéu qua loai nuGc cao cia san phim. Néu téng thoi gian chay-dung cla
may bom thoat nude nhé hon 10 gidy, nghia 1a, tdng thoi gian chay-dimg cia may
bom thoat nudc 1a qua ngén, thi tinh kip thoi va tinh chét tron ven ctia hoat dong
thoat nudc khong thé duoc dam bao. Dic biét, trong khéu didu khién loai nudc khi
thé tich thoat nudc 1a 16n, didu nay c6 thé dan dén qua nhiéu nude tich tu trong
thiét bi xir Iy quan 4o, vi thé din dén hiéu qua loai nudc kém. Néu téng thoi gian
chay-dimg ctia mdy bom thoat nudc 1a dai hon 40 gidy, hiu qua loai nudc sé€
khong dugc cai thién do su kéo dai cua tdng thoi gian chay-dimg cliia miy bom
tho4t nudc, va s& chi gy ra lang phi tai nguyén va lam tang chi phi hoat dong cua
san pham.

Theo khia canh thir ba, sang ché dé xuit phuong tién luu trit doc dugc
bing may tinh c6 chuong trinh mdy tinh duoc luu trit trén do, trong do khi chuong

trinh may tinh dugc chay béi bd xtr ly, thuc hién phuong phap didu khién ding
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cho thiét bi xir Iy quan 4o theo thiét ké bat ky cua khia canh tht nhit. Do do,
phuong tién luu trit doc dugc bﬁng may tinh co tit ca cac hidu qua c6 loi cla
phuong phép didu khin dung cho thiét bi xtr 1y quin 4o theo thiét ké bat ky cia
khia canh thir nhat nhu néu trén.

Céc khia canh va vu diém b sung clia séng ché s& trd nén o rang hon qua

phin mo ta sau day, hodc co thé hiéu duoc khi 4p dung sang ché.

MO ta vén tit cac hinh vé

Céc khia canh va vu diém néu trén va khac nita ciia sing ché s& tré nén 1
rang va dé hidu hon qua phan mo ta vé cac phuong 4n c6 dya vao cac hinh vé& kém
theo, trong do:

Fig.1 12 luu d3 thé hién phuong phap didu khién dimg cho thiét bi xi ly
quén 40 theo phuong 4n thir nhét cta sang ché;

Fig.2 1 luu dd thé hién phuong phap didu khién ding cho thiét b xir Iy
quin 40 theo phuong 4n thir hai ciia sing ché;

Fig.3 1 luu dd thé hién phuong phap didu khién ding cho thiét b xir Iy
quén 4o theo phuong 4n tht ba clia sang ché;

Fig.4 1a 46 thi thé hién duong cong tuong quan gilta tbc do quay 10ng gidt
va thoi gian hoat dong theo mot phuong an cua sang ché;

Fig.5 1a so @b khéi thé hién thiét bi xir Iy quan 4o theo mdt phuong 4n cia

sang che.

M0 ta chi tiét sang ché

DPé cac muc dich, d4u hiéu va uu diém nhu néu trén clia sang ché ¢co thé
dugc hiéu rd rang hon, phin mo ta cu thé hon v& sang ché s& dugc md ta chi tiét
hon ¢6 dua vao céac hinh v& kém theo va cac ché d6 thuc hién cu thé. Can luu y
ring cac phuong 4n va cac dAu hiéu cua cac phuong én theo sang ché c6 thé duoc
két hop véi nhau ma khdng c6 xung dot.

Trong phan md ta sau day, nhidu chi tiét cu thé duge md ta dé co thé hiéu

13 vé sang che. Tuy nhién, sang ché cé the dugce thyuc hién khéc v4i mo ta cu the &
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day. Do d6, pham vi cia sang ché khong bi gi¢i han béi cac phuong an cu thé
dugc boc 10 sau day.

Phuong phap diéu khién ding cho thiét bi xt Iy quan 4o, thiét bi xir ly
quén 40 1, va phuong tién luu trit doc dugc bing mdy tinh theo mot s6 phuong 4n
ctia sang ché s& dugc mo ta dudi ddy co dua vao cac hinh v& tir Fig.1 t6i Fig.5.

Fig.1 12 luu dd thé hién phuong phép diéu khién ding cho thiét bi xir Iy
quan 4o theo phuong an thir nhét cta sang ché;

Nhu duoc thé hién trén Fig.1, phuong phap diéu khién ding cho thiét bi
xir Iy quén 4o theo phuong an thi nhét theo khia canh thir nhét cla séng ché bao
gdm céc budc:

$102: thu dugc téc dd quay cla thiét bi xir Iy quan 4o trong qua trinh loai
nudc; va

S104: thiét l4p thoi gian chay-ding ciia may bom thodt nudce theo tbc do
quay trong qua trinh loai nudc.

Theo phuong phép diéu khién ding cho thiét bi xr Iy quin 4o theo sang
ché, do thuc té 13 cac toc do quay cia thiét bi xt 1y quin 4o & cac giai doan khéc
nhau cia qué trinh loai nudc 1a khac nhau, thoi gian chay-dimg cia may bom
thoat nudc dugc thiét 1ap theo tdc @0 quay trong qua trinh loai nudc. Nghia la,
thoi gian chay-dimg cia may bom thodt nudc trong qua trinh loai nudc dugc diéu
chinh theo céch ¢6 muc tiéu véi tdc do quay cua thiét bi xr Iy quan 4o khi thoi
diém bét diu, thoi gian cho viéc chay va thoi gian cho viéc dung cia may bom
thoat nuéc duge toi vu hoa trong khi hiéu qua loai nudc cua thiét bi xir Iy quén 4o
duoc dam bao, thoi gian trong d6 may bom thoat nuge ¢ trang thai nira nudc va
nira hoi nudc trong qua trinh loai nuéc dugc rat ngén, va do do, tiéng dn hoat
dong cua san phim dugc giam bét, thoi gian loai nude duge rit ngin, va tinh ning
str dung cua san pham dugc cai thién. Déng thoi, vi thoi gian chay-dimg clia may
bom thoat nudc duogc tdi wu hoa, mirc tiéu thu ning lugng hoat dong cia san
pham c6 thé duoc gidm b6t va diéu ndy c6 thé c6 loi cho viée lam gidm chi phi sir

dung cua san pham. Téc d6 quay cia thiét bi xr Iy quén 4o 1a tdc dd quay cua 16ng
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gidt cua thiét bi xir Iy quan 4o hoic c6 thé 1a toc d6 quay cua dong co cua thiét bi
xir Iy quin 4o.

Cu thé 13, thiét bi xir 1y quin 40 12 may gidt hoic két hop mdy gidt/may
sdy.

Fig.2 1a lvu d6 thé hién phuong phap didu khién ding cho thiét bi xtr Iy
quén 4o theo phuong 4n thir hai cta sang ché.

Nhu duge thé hién trén Fig.2, phuong phap diéu khién ding cho thiét bi
xtr 1y quén 4o theo phuong 4n thir hai theo khia canh tha nhét cua sang ché bao
gbm cac budc:

$202: thu duge téc do quay cia thiét bi xir Iy quin 4o trong qua trinh loai
nudc; va

$S204: thiét 1ap thoi gian chay-dimg thi nhét cia mdy bom thoat nuéc
trong khau diéu khién loai nudc thir nhit va thoi gian chay-dimg thir hai ctia may
bom thoat nude trong khau didu khién loai nu6c thir hai theo toc dd quay trong
qué trinh loai nudc.

Theo phuong 4n ndy, qua trinh loai nuéc duge chia theo bién thién tdc do
quay d& tao ra khau didu khién loai nude thir nhat va khau diéu khién loai nudc
tht hai. Thoi gian chay-dung thir nhét ciia may bom thoat nude trong khau didu
khién loai nuéc thir nhit va thoi gian chay-dimg thir hai cia may bom thoat nude
trong khau diéu khién loai nuéc thir hai duge thiét 14p theo tdc d9 quay, trong do
bién thién téc d6 quay cuia khau didu khién loai nuGc thir nhét 13 16n hon so véi
bién thién tdc d6 quay cuia khau diéu khién loai nudc thir hai. Nghia 1a, thoi gian
chay-dimg cua cdc may bom thoat nudc trong khéu diéu khién loai nudc khic
duoc didu chinh theo cach ¢6 muc tiéu voi tdc do quay khi thdi diém bit dau, thoi
gian cho viéc chay va thoi gian cho viéc dimg clia mdy bom thoat nude duge ti
wu hoéa trong khi hiéu qué loai nude cia thiét bi xt 1y quan 4o dugc dam bao, thoi
gian trong d6 may bom thoat nudc & trang thai nira nude va nira hoi nugc trong
qua trinh loai nuéc dugc rat ngin, va do do, tiéng On hoat dong cia san pham
dugc giam bét, thoi gian loai nude duge rit ngén, va tinh nang st dung cla san

phém duoc cai thién. Déng thoi, vi thoi gian chay-dimg cia mdy bom thoét nudce
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duge t6i vu héa, mirc tiéu thy ning luong hoat dong cia san phém c6 thé duge
giam bdt va diu nay co6 thé c6 lgi cho viéc lam gidm chi phi sir dung cua san
pham. Trong d6 bién thién tc 6 quay ctia khau diéu khién loai nudc thir nhat 13
gia tri chénh léch giira tbc dd quay & lac két thic ciia khau diéu khién loai nudc
thir nhét va téc d6 quay & lic ban dAu; bién thién téc d6 quay ctia khau diu khién
loai nudc thir hai 13 gid tri chénh 1éch gitta tbc d6 quay & luc két thic ciia khau
didu khién loai nudce thtr hai va tdc do quay & luc ban dau.

Fig.3 1a luu dd thé hién phuong phép diéu khién ding cho thiét bi xt Iy
quén 4o theo phuong 4n thi ba cia sang ché.

Nhu duge thé hién trén Fig.3, phuong phép diéu khién ding cho thiét bi
xir Iy quin 4o theo phuong an thir ba theo khia canh thi nhét cta sang ché bao
gdm céc budc:

$302: thu dugc téc d6 quay cia thiét bi xtr ly quén 40 trong qua trinh loai
nudc;

S304: thiét 1ap thoi gian chay-dimg ctia may bom thoat nude trong it nhét
mot giai doan loai nuéc thir nhét 1am thoi gian chay-dimg thir nhét dya trén bién
thién téc do quay ctia khau didu khién loai nudc thir nhit it nht bang gia tri dinh
trude thir nhét; va

S306: thiét 1ap thoi gian chay-dimg clia may bom thoat nudc trong it nhét
mot giai doan loai nudc thtr hai lam thoi gian chay-dimg thir hai dua trén bién
thién tdc do quay cta khau didu khién loai nudce thir hai nho hon so véi gié tri dinh
treée thir nhat.

Theo phuong 4n ndy, thoi gian chay-dimg ctia may bom thoat nudc trong
it nhit mot giai doan loai nudce tht hai duoc thiét 1ap 1am thoi gian chay-dimg tha
hai dua trén bién thién téc do quay cia khau diéu khién loai nuéc thir hai nhé hon
so v6i gia tri dinh trude tha nhét, va thoi gian chay-dimg ctia may bom thoat nuée
trong it nhat mot giai doan loai nudc thir nhét duoc thiét 1ap lam thoi gian chay-
dumng thi nhit dua trén bién thién téc do quay cua khéu diéu khién loai nuéc tht
nht it nhat 13 gi tri dinh trudc tht nht. Bude thiét 1ap thue hién tinh chinh d6i

véi bién thién téc dd quay cta khau diéu khién loai nude, va con dat dugc muc
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dich tbi vu hoa hon nfra thoi gian cho viéc chay va thoi gian cho viéc dung cia
may bom thoét nudc theo mirc do loai nudce trong it nhét mét giai doan loai nuéc
thir nhat va it nhit mot giai doan loai nude thir hai cta qud trinh loai nude, va vi
thé c6 thé rut ngén dang ké thoi gian trong d6 may bom thoédt nuéc & trang thai
ntra nde va nia hoi nude va thoi gian thoat nude cua san phim trong qué trinh
loai nurée, va c6 thé déng vai trd 1am gidm bat tiéng 6n hoat dong cua san phim.
Cu thé 13, nhu dugc thé hién trén Fig.4, trong qua trinh loai nuéc cla thiét
bi xir 1y quan 4o, tdc dd quay cua thiét bi xt Iy quéan 4o thay dbi theo cac yéu cau
loai nwdc. Trong d6 toc do quay cla thiét bi xtt Iy quan 40 14 tbc do quay cua 1ong
giat. Khau diéu khién loai nuéc ther nhit bao gém hai giai doan loai nu6c thir
nhét, 14n luot 13 giai doan hai va giai doan bdn; khau diéu khién loai nudc thir hai
bao gdm ba giai doan loai nudc thir hai, 14n luot 13 giai doan mdt, giai doan ba va
giai doan nim. Giai doan mdt, tbc do quay cia 1dng giit s& duge duy tri & 90
vong/phut trong mdt khoang thoi gian, trong do tbc do quay cia 16ng giat & mirc
thip va dong x4 nudc 1a nho; giai doan hai, trong d6 tbc do quay cia 16ng gidt
ting tdc tir 90 vong/phut t6i 400 vong/phut trong khoang thoi gian thir nhét va duy
tri & 400 vong/phut, mirc do loai nudc 1a 16n; giai doan ba, trong do6 tbc do quay
ctia 10ng gidt duge giam tir 400 vong/phit va tiép d6 dugc tang t6i 400 vong/phit
trong khoang thoi gian thit ba va duy tri & 400 vong/phut, lugng nude nho duge
loai b6 ra khéi phan bén trong cla quén 4o; giai doan bén, trong d6 toc do quay
cta 16ng giit ting tir 400 vong/phit t6i tbc do quay loai nudc va duy tri & tbc do
quay loai nudc trong 20 gidy (a=20 gidy), nudc bén trong quan 4o duge vét ra
phén 16n; trong giai doan ndm, trong d6 tdc d6 quay ctia 10ng giat duy tri & tbc do
quay loai nuéc, lugng nude nhoé dugce loai bo ra khoi phén bén trong cia quén 4o.
Theo mot phuong &n cua sang ché, cu thé 13, thoi gian chay-dimg thir nhét
14 dinh ky, va thoi gian chay-dung tha nhét ctia may bom thoat nude trong it nhét
mot giai doan loai nudc thu nhit c6 thé 12 giéng nhau hodc khac nhau; thoi gian
chay-dimg th hai 14 dinh ky, va thoi gian chay-dimg thir hai cia mdy bom thoat
nuGce trong it nhit mot giai doan loai nude thir hai c6 thé 1a gibng nhau hoic khac

nhau.
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Theo phuong 4n nay, thoi gian chay-dumg thir nhét 13 dinh ky. Thuét ngit
dinh k¥ nghia 1a may bom thoat nuéc dugc chay trong khoang thoi gian thir nhat
va tiép d6 duge dimg trong khoang thoi gian tht hai, va sau do dugc chay trong
khoang thoi gian thir ba va tiép d6 dugc dung trong khoang thoi gian thir tu, va
v.V., qua trinh quay vong theo trinh ty. Khoang thoi gian thir nhit va khoang thoi
gian thu ba co thé 1a gidng nhau hodc khac nhau, va khoang thoi gian thir hai va
khoang thoi gian thir tu ¢ thé 13 gidng nhau hodc khéac nhau.

Ngoai ra, thoi gian chay-dung thér hai 1a dinh ky. Thuét ngit dinh ky nghia
12 may bom thoét nuéc duge chay trong khoang thoi gian thir ndm va tiép d6 duoc
dimg trong khoang thoi gian thir su, va dugc chay trong khoang thoi gian thtr bay
va tiép d6 duoc dimg trong khoang thoi gian thir tdm, va v.v., qua trinh quay vong
theo trinh tu. Khoang thdi gian thi nim va khoang thdi gian thir bay c6 thé 1a
gidng nhau hodc khac nhau, va khoang thoi gian thir sau va khoang thoi gian thu
tam c6 thé 13 giéng nhau hodc khac nhau.

Theo mdt phuong 4n cia sang ché, cu thé 13, thoi gian chay-dimg cia may
bom thoat nude co: ty 16 thoi gian chay-dimg ciia may bom thoat nude va/hodc
tbng thoi gian chay-dimg ciia may bom thoat nude.

Theo phuong 4n ndy, thoi gian chay-dimg ciia may bom thoat nude co: ty
16 thoi gian chay-dimg cia méy bom thoat nuéc, trong d6 thoi gian chay-dung cua
may bom thoét nudc co thé dugc xéac dinh bang cach xac dinh mdi twong quan ty
16 gifta thoi gian cho viéc chay va thoi gian cho viéc dimg cua may bom thoat
nu6e dé diéu chinh trang thai chay-dimg cta may bom thodt nude theo cach co
muc tiéu theo cac yéu cau sir dung thuc té. Hién nhién 13 thoi gian chay-dimg cua
may bom thoét nudc co thé c6: tong thoi gian chay-dimg clia may bom thoat nudc,
nghia 13, c4c trang thai 1am viéc ctia cac mdy bom thoat nudc trong cac khau didu
khién loai nu6c khac nhau c6 thé dugc didu chinh dé dép tmg cac yéu cu loai
nuée khac nhau bang cach xac dinh tdng ctia thoi gian cho viéc chay va thoi gian
cho viéc dimg ctiia may bom thoét nudc.

Theo mot phuong &n cua sang ché, cu thé 13, dua trén thoi gian chay-dimg

thir nhét c6 ty 1& thoi gian chay-dimg thir nhét va thoi gian chay-dimg thir hai c6 ty
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16 thoi gian chay-dimg thir hai, ty 1¢ thoi gian chay-dimg thir nhét 13 16n hon so
v6i ty 1€ thoi gian chay-dung thir hai.

Theo phuong 4n ndy, vi mitc d6 loai nudc trong khéu didu khién loai nuéc
tht nhét 12 16n, ty 1¢ thoi gian chay-dimg tht nhét duoc tao ra sao cho 16n hon so
v6i ty 1€ thoi gian chay-dimg thir hai dé dam bao ring thoi gian cho viée chay cia
may bom thoat nuéc trong khiu didu khién loai nudce thir nhat 13 dai hon thoi gian
cho viéc dimg, va do d6 tinh kip thi va hiéu qua thodt nuéc ciia san phim c6 thé
dugc dam bao. Ngoai ra, vi mic d9 loai nuéc trong khau didu khién loai nuéc thir
hai 12 tuong @i nho, thoi gian cho viéc dimg ctia may bom thoat nudce trong khau
didu khién loai nudc tht hai duge kéo dai twong ddi dé giam bét mirc tiéu thu
ning lugng hoat dong cua san pham trong khi ddm bao hiéu qua thoat nuéc cla
san pham, didu nay c6 lgi cho viéc 1am giam chi phi sir dung ctia sdn pham.

Theo mdt phuong an cia sang ché, cu thé 13, téng thoi gian chay-dung cia
may bom thoat nudc it nhat 1a 10 gidy va khong 16n hon 40 gidy.

Theo phuong an nay, tdng thoi gian chay-dimg ctua may bom thoat nudc
duoc giam thiét 1ap hop 1y c6 khoang gié tri sao cho tong thoi gian chay-dimg cua
may bom thoat nudc it nhét 13 10 gidy va khong 16n hon 40 gidy, nho d6 dam bao
hiéu suit va hiéu qua loai nuéc cao cua san pham. Néu téng thoi gian chay-dimg
ctia may bom thoat nuréc nho hon 10 gidy, nghia la, tbng thoi gian chay-dimg cia
mday bom thoat nude 1a qua ngén, thi tinh kip thoi va tinh chét tron ven cuia hoat
dong thoét nuée khong thé dugc dam bao. Pic biét, trong khau didu khién loai
nurée khi thé tich thoat nudc 14 16n, diéu nay c6 thé dan dén qua nhiéu nudec tich tu
trong thiét bi xtr Iy quén 4o, vi thé din dén hiéu qua loai nudc kém. Néu tong thoi
gian chay-dimg cua may bom thoat nu6ce 12 dai hon 40 gidy, hiéu qua loai nudc s&
khong duogc cai thién do su kéo dai cua tong thoi gian chay-dimg ctia my bom
thoat nudc, va s& chi gay ra lang phi tai nguyén va lam ting chi phi hoat dong cua
san pham.

Theo mot phuong an cu thé, nhu dugc thé hién trén Fig.4, khau diéu khién
loai nuéc thtr nhit bao gdm hai giai doan loai nuéc thir nhét, trong d6 hai giai

doan loai nudc thir nhat lan luot 14 giai doan hai va giai doan bon; khau diéu khién

-18-



42969

loai nurdc thir hai bao gbm ba giai doan loai nuge thir hai 14n luot 12 giai doan mot,
giai doan ba, va giai doan nam. Bién thién tdc do quay cua 16ng gijt trong nim
giai doan loai nude 1a khac nhau. Do do, theo tbc do quay cua 10ng giat, ty 1& clia
thoi gian cho viéc chay va thoi gian cho viée dimg clia mdy bom thoat nudce trong
timg giai doan loai nuéc dugc thiét 1ap theo cach c6 muc ti€u dé dat dugc muc
dich diéu chinh ty 1¢ thoi gian chay-dimg twong Gmg v6i mot giai doan loai nudce
bat ky trong s cac giai doan loai nude theo cach c6 muc tiéu theo cac tbc 406 quay
cta 10ng gidt, nho @6 giam bét thoi gian trong d6 may bom thoéat nudce ¢ trang thai
ntra nudc va nira hoi nuéc trong toan bd qua trinh loai nude va nho dé t6i ru héa
tiéng On thodt nudc va lam giam phan nan cla ngudi dung. Cac ty 1€ gitta thoi
gian cho viéc chay A va thoi gian cho viéc dimg B clia mdy bom thoat nudc trong
nam giai doan loai nuéc thda man cac diéu kién sau: 1,2>A1/B1>0,8 va 10 gidy
>A1>8 gidy, 5>A2/B2>4 va 20 gidy >A2>16 gidy, 1,2>A3/B3>0,8 va 18 gidy
>A3>16 gidy, 5>A4/B4>4 va 20 gidy >A4>16 gidy, 1,2>A5/B5>0,8 va 18 gidy
>A5>16 gidy.

Cu thé 13, thoi gian cho viéc chay va thoi gian cho viéc dung cua may bom
thoat nudc cta giai doan mot, giai doan hai, giai doan ba, giai doan bbn va giai
doan nam 14n luot 1a: 10 gidy va 10 gidy; 17 gidy va 3 gidy; 17 gidy va 17 gidy; 17
gidy va 3 gidy; va 17 gidy va 17 gidy. Thoi gian loai nude thir nhét 12 dinh ky, diéu
nay nghia 13 14y mot thoi gian cho viéc chay va thoi gian cho viéc dimg la mot chu
ky, co thé ¢6 nhiéu chu ky trong ting giai doan. Vi dy, trong giai doan mot, thoi
gian cho viéc chay va thoi gian cho viéc dimg ctia may bom thoat nudce 1an luot 12
10 gidy va 10 gidy, va thoi gian hoat dong tuong tmg d6i véi giai doan mot c6 thé
12 boi sb cta 20 gidy.

Trong giai doan mot, tbc d6 quay cla 16ng gijt s& duy tri & 90 vong/phit
trong mot khoang thoi gian, trong do tbc dd quay cua 16ng giat & mirc thip va
dong xa nudc 1a nho, vi thé thoi gian cho viéc chay ciia may bom thoat nude dugce
giam va thoi gian cho viéc dimg ciia may bom thoat nude dugc ting; trong giai
doan hai, tbc d0 quay cua 10ng giat dugc ting tdc tir 90 vong/phut tdi 400
vong/phut trong khoang thoi gian tha nhét va duy tri & 400 vong/phut trong mot
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khoang thoi gian, trong d6 mirc do loai nudc la 16n, vi thé thoi gian cho viéc chay
ctia may bom thodt nuéc duge ting va thoi gian cho viée dimng cta may bom thoat
nude duge giam; trong giai doan ba, trong do6 tdc dd quay cta 16ng gidt giam tir
400 vong/phut va tiép d6 tang téi 400 vong/phut trong khoang thoi gian thir ba va
duy tri ¢ 400 vong/phit, lugng nude nhé dugce loai bo ra khoi phan bén trong cua
quén 4o trong khoang thoi gian nay, va do d6, thoi gian cho viéc chay cua may
bom thoét nudc duge giam va thoi gian cho viéc dimg clia mdy bom thoat nudce
dugc ting; trong giai doan bdn, tbc d6 quay cua 16ng giit dugc tang tir 400
vong/phut téi tbc d6 quay loai nude (1200 vong/phut), va duy tri & tbc d6 quay
loai nuéc trong 20 gidy, trong d6 nudc bén trong quan 40 duoc vét ra phan 16n, va
do d6, thoi gian cho viéc chay ctia mdy bom thoat nude duoc ting va thoi gian cho
viéc dimg ctia may bom thoat nude dugce gidm; trong giai doan nam, tbc do quay
cua 10ng gidt duy tri & tbc dd quay loai nudc, trong d6 luong nurée nhod dugce loai
b6 ra khoi phan bén trong clia quan 4o, vi thé thoi gian cho viéc chay cta may
bom thoat nuéc voi tai nhd duge giam va thoi gian cho viéc dimg cua may bom
thoat nudc vai tai nho duoc tang.

Ngoai ra, trong giai doan loai nudc thi nhét, trang thai 1am vi€c cua may
bom thoat nuée 1a trude hét duoc dimg va sau d6 duge chay. May bom thoat nude
duoc gidi han sao cho trude hét duoc dimg va sau d6 dugc chay dé cho phép nuéc
d3 loai bo ra khoi quan 4o c6 thé di vao may bom thoat nude, vi thé may bom
thoat nudc khong & trang thai nira nude va nira hoi nuée, nho d6 giam b6t nguy
co xay ra biy ngung khong khi va tao diéu kién thuan loi cho viéc giam bét tiéng
dn hoat dong ctia san phém.

Theo mdt phuong an cu thé, nhu dugc thé hién trén Fig.4, tbc do quay clia
16ng giat dugc ting tdc tir 0 vong/phut téi 400 vong/phit va duy tri trong 60 gidy,
va qué trinh nay dugc 13p lai hai 1an, va tiép d6 toc do quay 14an luot dugce ting tdc
thanh 600 vong/phut, 800 vong/phut, 1000 vong/phut va 1200 vong/phut, va tiép
d6 duy tri & 1200 vong/phut trong 60 gidy dé két thuc hoat dong loai nudc. Hinh
tru bén trong cua thiét bi xir Iy quin 4o & trang thai muc nude 16ng giit trbng

trude khi loai nuéce. Khi di vao chuong trinh loai nudc, tbc do quay cta 1ong giat
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s& duy tri & 90 vong/phut va gié tri léch tdm cia 16ng bén trong s& dugc thu thép;
sau khi viéc thu thap gi4 tri 1éch tim dugc hoan thanh, thu thap gia tri trong lugng
s& dugc thuc hién trude khi dat dén 160 vong/phut; vi tbc do quay clia 16ng giit &
mirc thip va dong xa nudc 12 nho trong giai doan nay, va ddng thoi, vi tbc do quay
cia 10ng giit 13 thap, tiéng dn cua trang thai nira nuéc va nira hoi nuéc ciia may
bom thoat nuéc 1 didu hién nhién, vi thé thdi gian chay va thoi gian dimg d6i véi
mdy bom thoat nudc trong giai doan nay déu duoc t6i vu hoa 1a 10 gidy. Trong
giai doan nay, tbc do quay cua 16ng giat dugc ting tdc tir 90 vong/phit téi 400
vong/phut trong khoang thoi gian thir nhét va duy tri & 400 vong/phit, cb nhiéu
nuéc x4 ra trong qua trinh loai nude, va hoat dong loai nudce gilt nude co nhiéu
kha ndng xay ra nhét trong giai doan ndy. Vi thé, thoi gian chay-dimg cta may
bom thoat nudc trong giai doan nay duoc didu chinh @ chay trong 17 gidy va
dimg trong 3 gidy. Trong do tdc do quay giam tir 400 vong/phit va tiép do ting t6i
400 vong/phit trong khoéng thoi gian thir ba, lwong nude nho dugce vét ra tir phan
bén trong clia quan 40. Vi thé, thoi gian chay-ding ctia may bom thoat nude duge
diéu chinh dé chay trong 17 gidy va dumg trong 17 gidy. Quy trinh ndy giam bot
thoi gian trong d6 may bom thoat nudc & trang thai nira nude va nira hoi nuégc, va
tiéng 6n s& dugc gidm bot dang ké. Trong qu4 trinh nay, tbc do quay cua 16ng gist
b4t dau tang tlir 400 vong/phit tGi tbc 6 quay loai nudc va duy tri & tbc do quay
loai nudc trong 20 gidy, vi nudc trong quan 40 dugc vét ra phan 16n do sy gia ting
cta toc do quay cla 16ng giat, thoi gian chay-dimg cia may bom thoat nuge dugc
didu chinh dé chay trong 17 gidy va dimg trong 3 gidy mét l4n nira dé ting thoi
gian thoat nuéc va ngdn chan hoat dong loai nude gilr nudce. Trong giai doan sau
cta qua trinh duy tri tbc @6 quay loai nude, vi nudce hiém khi duoc vit ra, nén thoi
gian chay-dimg cua méay bom thoat nu6c duge thay dbi thanh chay trong 17 gidy
va dung trong 17 gidy. Néu gia tri léch tAm da thu thap khong dap img gia tri
ngudng dinh trudc truée khi tbc do quay cua 1dng gidt tién dén 400 vong/phut
trong khoang thoi gian thir nhét, may bom thoat nuGe duy tri thoi gian chay-dung:
chay trong 10 gidy va dimg trong 10 gidy; sau do, néu tdc dd quay cua 16ng giit

duy tri thap hon hodc bang 400 vong/phut, thoi gian chay-dimg duge tiép tuc véi
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chay trong 17 gidy va dimg trong 17 gidy, tdc do quay cia 16ng giat dugc tang tir
400 vong/phut, va ty 1€ thoi gian chay-dimg cia tbc dd quay cia 16ng giat 13 gibng
nhu mo ta trén day. Trong d6 téc do quay cia 16ng giat dugc ting tbc tir 90
vong/phut téi 400 vong/phit trong khoang thoi gian thir nhét, may bom thoét nudce
can phai dimg trong 3 gidy va tiép d6 chay trong 17 gidy va tiép @6 chu trinh giam
tdc theo trinh tu; trong qua trinh ting téc ctia toc dd quay cua ldng gidt tir 400
vong/phut téi tbc @0 quay loai nudc, trong ting 14n ting tdc, may bom thoat nudce
can phai dimg trong 3 gidy va sau d6 chay trong 17 gidy va tiép d6 chu trinh giam
tdc theo trinh tu. Muc dich cua viéc chay trude tién trong 3 gidy 1a dé dam bao
rang nudc da vét ra di vao may bom thoat nude, va may bom thoat nuéc khong &
trang thai nira nudc va nira hoi nude dé giam bét nguy co xay ra bay ngung khong
khi. Béng cach diéu chinh mdi trong quan giita ty 1€ thoi gian chay-dimg cuia may
bom thoat nuée va tde dd quay ciia 1ong gidt, thoi gian trong d6 may bom thoat
nudc & trang thai nira nude va nira hoi nude trong toan by qua trinh loai nudc
duoc giam dé t6i wu hoa tiéng On thoat nudc va giam b6t phan nan cla nguoi
dung.

Nhu duge thé hién trén Fig.5, theo khia canh thtr hai, sing ché dé xuét
thiét bi xi Iy quin 4o 1 bao gdm: mdy bom thoat nudc, bd nhé 12 va bo xir ly 14.

Cu thé 13, bd nhé 12 ding dé hru trit chuong trinh may tinh; bo xtr 1y 14
ding dé chay chuong trinh méy tinh nhiam thuc hién: thu dugc téc dd quay cia
thiét bi xtr Iy quan 4o 1 trong qua trinh loai nudc; va thiét 1ap thoi gian chay-dimg
ctia may bom thoéat nuée theo tbc do quay trong qua trinh loai nudc.

Theo phuong an nay, thiét bi xt Iy quin 40 1 bao gdm: may bom thoét
nuée, bd nhé 12 va bd xir Iy 14. Do thyc té 1a cac tde do quay cta thiét bi xir Iy
quin 40 & céc giai doan khac nhau cla qué trinh loai nudc 1a khac nhau, thoi gian
chay-dimg ciia may bom thoat nudc dugc thiét 1ap theo tdc d0 quay trong qué
trinh loai nu6c. Nghia 13, thoi gian chay-dimg ctia may bom thoat nude trong qua
trinh loai nudc duge diéu chinh theo cach c6 muc tiéu véi tdc do quay cta thiét bi
xu ly qué“ln 40 khi thoi diém bét dau, thoi gian cho viéc chay va thoi gian cho viéc

dimg clia may bom thoat nudc duge t6i uu hoa trong khi hiéu qua loai nudc cua
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thiét bi xir Iy quin 4o dwoc dam béo, thoi gian trong d6 may bom thoat nudc &
trang thai nira nu6c va nira hoi nude trong qué trinh loai nudc duge rat ngin, va
do do, tiéng 6n hoat dong cla san phim dugc gidm bét, thoi gian loai nude duge
rit ngén, va tinh ning st dung cua san phim duoc cai thién. DPong thoi, vi thoi
gian chay-dimg ciia mdy bom thoat nudc duoc t8i wu héa, mirc tiéu thu ning
lrong hoat dong cua san phim c6 thé dugc gidm bot va diéu nay c6 thé c6 lgi cho
viéc 1am giam chi phi st dung cta san phdm. Téc d6 quay ctia thiét bi xtr Iy quan
40 1a tbc d6 quay cua 10ng gijt cua thiét bi xt Iy quin 40 hodc c6 thé 1a tbc do
quay cua dng co cua thiét bi xtr Iy quén 4o.

Cu thé 13, thiét bi xtr Iy quin 40 la may gidt hodc két hop mdy giit/may
sdy.

Theo mot phuong 4n cta sang ché, cu thé 13, bo xir ly 14 thuc hién bude
thiét 14ap thoi gian chay-dimg cua may bom thoat nuéc theo tbc do quay trong qua
trinh loai nuéc, cu thé nhu sau: thiét 14p thoi gian chay-dimg thir nhit cia may
bom thoét nudc trong khau didu khién loai nuéc thir nhit va thoi gian chay-dung
thir hai cia may bom thoéat nugc trong khau diéu khién loai nudc thir hai theo tdc
do quay trong qua trinh loai nudc, trong d6 bién thién tbc d6 quay ciia khau didu
khién loai nudc thir nhat 13 16n hon so véi bién thién téc do quay cta khu diéu
khién loai nu6c thi hai.

Theo phuong 4n nay, qua trinh loai nuéc dugc chia theo bién thién téc do
quay dé tao ra khau diéu khién loai nudc thir nhét va khau diéu khién loai nudc
thir hai. Thoi gian chay-dung thir nhét ciia may bom thoat nuge trong khau diéu
khién loai nuéc thir nht va thoi gian chay-dimg thir hai cia may bom thoét nudce
trong khau didu khién loai nu6e thir hai duoc thiét 1ap theo tdc d6 quay, trong d6
bién thién téc do quay ciia khau didu khién loai nuéc thir nhét 1a 16n hon so voi
bién thién tdc do quay cuia khau diéu khién loai nuéc thir hai. Nghia 13, thoi gian
chay-dimg clia cdc may bom thoat nuéc trong khau diéu khién loai nu6c khac
dugc diéu chinh theo céch c6 muc tiéu voi tdc @6 quay khi thoi diém bt dau, thoi
gian cho viéc chay va thoi gian cho viéc dimg clia may bom thoat nudce duoc tdi

vu hoa trong khi hiéu qué loai nude cua thiét bi xr Iy quan 4o dugc dam bao, thoi
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gian trong 6 mdy bom thoat nuéc & trang thai nira nuéc va nira hoi nudce trong
qua trinh loai nuéc dugc rut ngin, va do do, tiéng dn hoat dong cla san phim
dugc giam bat, thoi gian loai nudc duoe rit ngin, va tinh ning st dung cla san
phim dugc cai thién. Dong thoi, vi thoi gian chay-ding cia mdy bom thoat nuée
duge téi vu héa, mirc tiéu thu ning lugng hoat dong cla san pham c6 thé duogc
giam bdt va diéu nay co thé co loi cho viéc lam giam chi phi sir dung cla san
phim. Trong d6 bién thién téc d6 quay cta khau diéu khién loai nudc thir nhat 13
gia tri chénh léch gifra téc do quay & luc két thic ciia khau didu khién loai nuéc
thir nhét va téc d6 quay & lic ban dAu; bién thién tbc o quay ctia khau diéu khién
loai nuéc thir hai 13 gia tri chénh 1éch giita tbc d6 quay & lic két thuc ciia khau
diéu khién loai nude thit hai va tbc do quay & luc ban dau.

Theo mdt phuong 4n cta sang ché, cu thé 13, bd xir ly 14 thyuc hién budc
thiét 14p thoi gian chay-dimg tht nhét ctia may bom thoat nudce trong khéu didu
khién loai nuéc thit nhét va thiét 14p thoi gian chay-dimg thir hai clia may bom
thoat nude trong khau diéu khién loai nuée thir hai theo tdc d6 quay trong qud
trinh loai nudc, cu thé 1a: thiét 1ap khau diéu khién loai nuéc thir nhét sao cho ¢6
thé c6 it nhat mot giai doan loai nuéc thir nhét va khau didu khién loai nuéc thir
hai sao cho c6 thé c6 it nhit mét giai doan loai nu6c thir hai; thiét 1ap thoi gian
chay-dung cuia may bom thoat nudc trong it nhét mot giai doan loai nudc thit nhét
lam thoi gian chay-dung thir nhit dya trén bién thién tdc d6 quay clia khau didu
khién loai nudc thi nhét it nhat bing gié tri dinh trudc thir nhdt; va thiét 14p thoi
gian chay-dimg ctia may bom thoat nude trong it nhit mot giai doan loai nuGe thie
hai 1am thoi gian chay-dung thir hai dua trén bién thién tdc d6 quay cia khau didu
khién loai nuéc thr hai nhé hon so v6i gid tri dinh tru6e thir nhat.

Theo phuong 4n ndy, thoi gian chay-dimg clia mdy bom thoat nudce trong
it nhat mot giai doan loai nudc thit hai duge thiét 14p 1am thoi gian chay-dimg tht
hai dua trén bién thién tdc do quay ciia khau diéu khién loai nude thir hai nhé hon
so véi gia tri dinh trude thi nhét, va thoi gian chay-ding ctia may bom thodt nudc
trong it nhat mot giai doan loai nudc thir nhét duoc thiét 1ap 1am thoi gian chay-

dimg thtr nhat duya trén bién thién tdc d6 quay cla khau diéu khién loai nu6c thir
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nht it nhat 12 gi4 tri dinh truée thir nhat. Bude thiét 12p thuc hién tinh chinh d6i
v6i bién thién tdc do quay cua khau diu khién loai nuéc, va con dat duge muc
dich t6i uu hoa hon nira thoi gian cho viéc chay va thoi gian cho viéc dimg cua
may bom thoat nudc theo mirc d9 loai nudce trong it nhét mot giai doan loai nuéc
thir nhat va it nhit mot giai doan loai nudc thir hai ciia qua trinh loai nudc, va vi
thé c6 thé rut ngén ding ké thoi gian trong d6 may bom thoat nuéc & trang thai
nira nude va nira hoi nude va thoi gian thoat nude cia san phim trong qud trinh
loai nudc, va co thé déng vai tro 1am giam bét tiéng 6n hoat dong cua san pham.

Cu thé 13, nhu dugc thé hién trén Fig.4, trong qué trinh loai nudc ctia thiét
bi xir 1y quén 4o, tbc do quay cua thiét bi xir Iy quin 4o thay dbi theo cac yéu cau
loai nuée. Tode dd quay cla thiét bi xtr 1y quén 4o 13 tbc d6 quay cua 16ng giat.
Khau diéu khién loai nuéc thir nhét bao gi‘)m hai giai doan loai nuéc thir nhét, 1an
luot 1a giai doan hai va giai doan bdn; khau didu khién loai nudc thtr hai bao gém
ba giai doan loai nudc thir hai, lan lugt 13 giai doan mét, giai doan ba va giai doan
nim. Giai doan mét, téc do quay cla 16ng giat s& duy tri & 90 vong/phit trong mot
khoang thoi gian, trong do tbc do quay clia 1dng gidt & mirc thip va dong x4 nudc
14 nho; giai doan hai, trong do6 tbc do quay cua 16ng giat ting toc tir 90 vong/phiit
t6i 400 vong/phut trong khoang thoi gian thir nhét va duy tri & 400 vong/phut,
mitc d0 loai nuéc 1a 16n; giai doan ba, trong do tdc do quay cua léng gidt dugce
giam tir 400 vong/phut va tiép d6 dugc tang t6i 400 vong/phut trong khoang thoi
gian thit ba va duy tri & 400 vong/phut, lugng nude nho dugc loai bé ra khoi phan
bén trong cta quin 4o; giai doan bén, trong d6 toc do quay cua 16ng giat ting tr
400 vong/phut té1 tbc d0 quay loai nudc va duy tri & tbc @6 quay loai nudc trong
20 gidy, nu6c bén trong quin 4o s& dugc vét ra phan 16m; trong giai doan nam,
trong d6 toc do quay cua 16ng giit duy tri & tbc do quay loai nude, lugng nude nhd
duoc loai bo ra khéi phan bén trong cla quén 4o.

Theo mot phuong 4n cua sang ché, cu thé 13, thoi gian chay-dimg thir nhét
1a dinh ky, va thoi gian chay-ding tht nhét ciia may bom thoat nudc trong it nhét
mot giai doan loai nude thir nhit c6 thé 14 giéng nhau hodc khac nhau; thoi gian

chay-dimg thtr hai 12 dinh ky, va thoi gian chay-dimg thir hai ciia may bom thoat
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nuée trong it nhat mot giai doan loai nudc thir hai ¢6 thé 13 giéng nhau hoic khac
nhau.

Theo phuong 4n ndy, thoi gian chay-dimg thir nht 14 dinh ky. Thuft ngir
dinh k¥ nghia 12 may bom thoat nudc dugc chay trong khoang thoi gian thi nhét
va tiép d6 dugc dimg trong khoang thoi gian thir hai, va sau d6 dugc chay trong
khoang thoi gian thur ba va tiép d6 dugce ding trong khoang thoi gian thir tw, va
V.v., qua trinh quay vong theo trinh tu. Khoang thoi gian thi nhit va khoang thoi
gian thu ba co thé 12 giéng nhau hoic khéc nhau, va khoang thoi gian tht hai va
khoang thoi gian thir tu ¢6 thé 13 gidng nhau hodc khéc nhau.

Ngoai ra, thoi gian chay-dimg thir hai 13 dinh ky. Thuat ngit dinh ky nghia
12 may bom thoat nu6c duge chay trong khoang thoi gian thir ndm va tiép d6 dugc
dimg trong khoang thoi gian thr sau, va dugc chay trong khoang thoi gian thir bay
va tiép d6 dugc dimg trong khoang thoi gian thir tim, va v.v., qua trinh quay vong
theo trinh ty. Khoang thoi gian tht ndm va khoang thoi gian thit bay co thé 1a
gidng nhau hoic khéac nhau, va khoang thoi gian thir sdu va khoang thoi gian thir
tam c6 thé 1a gibng nhau hoic khéc nhau.

Theo mdt phuwong an cua sang ché, cu thé 13, thoi gian chay-dimg clia may
bom thoat nudc co: ty 1& thoi gian chay-dimg ciia may bom thoat nudc va/hodc
téng thoi gian chay-dimg ctia may bom thoét nuéc.

Theo phuong 4n nay, thoi gian chay-dimg ciia may bom thoat nude co: ty
16 thoi gian chay-dimg clia mdy bom thoat nudc, trong d6 thoi gian chay-dimg cia
may bom thoat nudc co thé duge xac dinh bang cach xic dinh mdi twong quan ty
1¢ gitta thoi gian cho viéc chay va thoi gian cho viéc dimg cia may bom thoéat
nudce, d& didu chinh trang thai chay-dimg cia may bom thoit nude theo cach co
muc tiéu theo cdc yéu ciu st dung thuc té. Hién nhién 13 thoi gian chay-dimg cua
may bom thoat nudc co thé co: tong thoi gian chay-dimg clia may bom thoat nuéc,
nghia 13, cac trang thai 1am viéc clia cdc my bom thoat nudc trong cac khau didu
khién loai nuéc khac nhau c6 thé dugc didu chinh dé dap ung cic yéu cau loai
nuée khac nhau bang cach xac dinh tdng cua thoi gian cho viéc chay va thoi gian

cho viéc dirng cuia may bom thoat nudec.
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Theo mdt phuong an cia sang ché, cu thé 13, dya trén thoi gian chay-dimg -

thir nhat c6 ty 18 thoi gian chay-dimg thir nhét va thoi gian chay-dimg thit hai c6 ty
16 thoi gian chay-ding tht hai, ty 1 thoi gian chay-dimg thir nhét 13 16n hon so
v6i ty 1€ thoi gian chay-dimg thir hai.

Theo phuong 4n nay, vi mtrc d6 loai nude trong khéu diéu khién loai nudc
thir nhAt 13 16m, ty 1¢ thoi gian chay-dimg thi nhat duge tao ra sao cho 16n hon so
v6i ty 1€ thoi gian chay-dimg thir hai, dé dam bao rang thoi gian cho viéce chay cua
méy bom thoat nuée trong khau diéu khién loai nuéc thir nhét 12 dai hon thoi gian
cho viéc dirng, va do d6 tinh kip thoi va hiéu qua thoat nude cua san phim c6 thé
duoc dam bao. Ngoai ra, vi mitc d0 loai nudc trong khéu diéu khién loai nuéc thir
hai 13 tuong d6i nho, thdi gian cho viée dimng cia may bom thoat nudce trong khau
didu khién loai nudc thir hai dugc kéo dai tuong ddi, dé giam b6t mirc tiéu thu
ning luong hoat dong cua san phim trong khi ddm bao hiéu qua thoat nudc cua
san phdm, diéu nay c6 lgi cho viéc 1am gidm chi phi st dung cua san pham.

Theo mot phuwong 4n cia sang ché, cu thé 13, tong thoi gian chay-dimg cua
m4y bom thoat nude it nhét 1a 10 gidy va khong 16n hon 40 gidy.

Theo phuong 4n nay, tdng thoi gian chay-dimg ctia may bom thodt nude
dugc gidm thiét 14p hop 1y c6 khoéng gia tri sao cho tdng thoi gian chay-dimg cla
may bom thoét nudc it nhét 13 10 gidy va khong 16n hon 40 gidy, nho d6 dam bao
hiéu suit va hiéu qua loai nudc cao cla san phim. Néu téng thoi gian chay-dimg
ctia may bom thoat nudc nho hon 10 gidy, nghia 1a, tdng thoi gian chay-dimg cua
may bom thoét nuéc 1a qua ngén, thi tinh kip thoi va tinh chét tron ven cua hoat
dong thot nude khong thé duge dam bao. Dic biét, trong khau diéu khién loai
nuée khi thé tich thoat nude 12 16n, didu ndy 6 thé din dén qua nhiéu nude tich tu
trong thiét bi xir ly qun 4o, Vi thé dan dén hiéu qua loai nude kém. Néu tong thoi
gian chay-dimg clia mdy bom thoat nudc 1a dai hon 40 gidy, hiéu qua loai nudc sé&
khong dugc cai thién do su kéo dai cua tong thoi gian chay-dimg cua may bom
thoat nudc, va s& chi gy ra lang phi tai nguyén va lam tang chi phi hoat dong cua

san pham.
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Theo mot phuong 4n cu thé, nhu dugce thé hién trén Fig.4, khau diéu khién
loai nuée thir nhit bao gdm hai giai doan loai nuéc thir nhét, trong d6 hai giai
doan loai nudc thir nhét 1an luot 13 giai doan hai va giai doan bdn; khau diéu khién
loai nwéc thir hai bao gff)m ba giai doan loai nuéc thir hai, lan luot 12 giai doan
mdt, giai doan ba, va giai doan nam. Céac bién thién téc d6 quay cla 1ong giat
trong nidm giai doan loai nudc 1 khac nhau. Do do, theo cac tbc do quay cia 16ng
gidt, ty 1é clia thoi gian cho viéc chay va thoi gian cho viéc dung cta mdy bom
thoat nudc trong timg giai doan loai nudc dugc thiét 1ap theo cach c6 muc tiéu dé
dat duoc muc dich diéu chinh ty 1¢ thoi gian chay-dimg tuong Gng v6i mot giai
doan loai nudc bét ky trong s6 cac giai doan loai nude theo cach c¢6 muc tiéu theo
céc tc 40 quay cua 16ng giit, nho d6 giam bat thoi gian trong d6 mdy bom thoat
nuée & trang thai nira nuéc va nira hoi nude trong toan bo qua trinh loai nudc va
nho d6 t6i wu hoa tiéng 6n thoat nuée va lam gidm phan nan clia ngudi dung. Cac
ty 16 giita thoi gian cho viéc chay A va thoi gian cho viéc dung B cta may bom
thoat nuéc trong nim giai doan loai nuéc théa méan cac didu kién sau:
1,2>A1/B1>0,8 va 10 gidy >A1>8 gidy, 5>A2/B2>4 va 20 gidy >A2>16 gidy,
1,2>A3/B3>0,8 va 18 gidly >A3>16 gidy, 5>A4/B4>4 va 20 gidy >A4>16 gidy,
1,2>A5/B5>0,8 va 18 gidy >A5>16 gidy.

Cu thé 13, thoi gian cho viéc chay va thoi gian cho viéc dimg clia may bom
thoat nuéc cla giai doan mot, giai doan hai, giai doan ba, giai doan bdn va giai
doan nam l4n luot 1a: 10 gidy va 10 gidy; 17 gidy va 3 gidy; 17 gidy va 17 gidy; 17
gidy va 3 gidy; va 17 gidy va 17 gidy. Thoi gian loai nude thr nhét 1a dinh ky, dieu
nay nghia la 14y mét thoi gian cho viée chay va thoi gian cho viéc ding 1a mot chu
k¥, c6 thé c6 nhiu chu ky trong ting giai doan. vi du, trong giai doan mét, thoi
gian cho viéc chay va thoi gian cho viéc dimg clia my bom thoat nude lan luot 12
10 gidy va 10 giy, va thoi gian hoat dong tuong Ung d6i v6i giai doan mdt co thé
12 boi s6 cuia 20 giay.

Trong giai doan mot, tbc dd quay ciia 16ng gidt s& duy tri & 90 vong/phiit
trong mdt khoang thoi gian, trong do tbc dd quay cua 16ng gidt & mirc thip va

dong xa nudce 1a nhé, vi the thoi gian cho viéc chay cia may bom thoat nuréc duoc
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giam va thoi gian cho viéc dimg ciia may bom thoat mrée dugc tang; trong giai
doan hai, tbc d0 quay cua 1ong giit dugc ting tbc tir 90 vong/phut t6i 400
vong/phut trong khoang thoi gian thir nhét va duy tri & 400 vong/phut trong mot
khoang thoi gian, trong d6 muc d¢ loai nudc la 16n, vi thé thoi gian cho viéc chay
clia may bom thoat nudc dugce tang va thoi gian cho viéc dimg cia may bom thoat
nudc duge giam; trong giai doan ba, trong do tbc d6 quay cua 16ng giit giam tir
400 vong/phut va tiép d6 tang t6i 400 vong/phut trong khoang thoi gian thi ba va
duy tri & 400 vong/phut, luong nude nhd duge loai bo ra khoi phan bén trong cia
quin 4o trong khoang thoi gian nay, va do do, thoi gian cho viéc chay cia may
bom thoat nudc duge gidm va thdi gian cho viéc dimg ctia mdy bom thoat nudce
duoc tang; trong giai doan bén, tbc d0 quay cua 16ng giit dugc ting tir 400
vong/phit téi tdc d6 quay loai nuéc (1200 vong/phit), va duy tri & tbc do quay
loai nu6e trong 20 gidy, trong d6 nudc bén trong quén 4o dugc vit ra phan 16n, va
do do, thoi gian cho viéc chay cia may bom thoat nudc dugc ting va thoi gian cho
viéc dimg cuia may bom thoat nudc duge giam; trong giai doan nam, tbc do quay
cta 10ng gidt duy tri & tbc d6 quay loai nuéc, trong d6 lugng nude nhé dugc loai
b6 ra khoi phan bén trong clia quin 4o, vi thé thoi gian cho viéc chay cua may
bom thoat nudc véi tai nhdé duge giam va thoi gian cho viéc dimg clia may bom
thoat nude vai tai nhé dugce tang.

Ngoai ra, trong giai doan loai nu6c thir nhét, trang thai 1am viéc cua may
bom thoat nuée 13 trude hét duge dimg va sau d6 dugc chay. May bom thoat nuée
duoc gidi han sao cho trude hét dugc dimg va sau d6 dugc chay dé cho phép nuéc
d4 loai bo ra khoi quin 4o c¢6 thé di vio mdy bom thoat nudc, vi thé may bom
thoat nudc khong & trang thai nira nude va nira hoi nuée, nho d6 gidm bot nguy
co xay ra biy ngung khong khi va tao diéu kién thuan loi cho viéc giam bot tiéng
dn hoat dong ctia san pham.

Theo khia canh thir ba, sang ché dé xuit phuong tién luu trir doc duoc
bing may tinh c¢6 chuong trinh may tinh dugc hru trit trén d6, khi chuong trinh
may tinh dugc chay boi bo xir ly, thuc hién phuong phap didu khién dung cho

thiét bi xir Iy quan 4o theo phuong 4n bét ky trong sd cac phuong an cua khia canh
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thir nhat nhu néu rén. Do d6, phuong tién luwu trir doc dugc bing may tinh c6 tat
ca cac hiéu qua c6 lgi cua phuong phéap diéu khién dung cho thiét bi xir Iy quin 40
theo phuong 4n bét ky trong s6 cac phuong 4n nhu néu trén.

Trong phan md ta trén day, thuat ngir "cac" nghia 1a hai hodc nhiéu hon hai
trir khi ngit canh xac dinh rd rang khac di. Céc thuét ngitr "dugc gin", "dugc ndi",
"ndi", "dugc cb dinh", va thudt nglr tuong tu dugc hiéu theo nghia rong. Vi du,
"ndi" c6 thé 1a mdi nbi cb dinh, mdi ndi thao ra dugc, hoic mbi nbi lién khoi;
"duoc ndi" c6 thé 1a duge ndi nbi truc tiép hoic mbi ndi gian tiép qua chi tiét
trung gian. Ddi véi ngudi co hiéu biét trung binh trong linh vuc k¥ thuét nay, ham
nghia cy thé cta cac thut ngit nhu néu trén theo sang ché ¢c6 thé dugc hiéu theo
céc tinh hubng cu thé.

Trong phin mo ta cia sang ché, phan mb ta vé "mdt phuong 4n", "mot sd
phuong an", "cac phuong an cu thé", v.v., nghia la déu hiéu, két cAu, vat liéu, hoic
dic trung cu thé dugc mo ta lién quan t6i phwong an hodc vi du nhét dinh s& c6
mit theo it nhit mot phuong an hodc vi du cua sang ché. Trong ban mo ta, cic
bidu dién so lugc vé& cac thuit ngit néu trén khong nhét thiét dé cap t6i cling
phuong &n hodc vi du. Hon nira, du hiéu, két cAu, vat liéu, hodc dic trung cu thé
d3 mo ta c6 thé duge két hop theo cach phu hop bét ky theo mot hogc nhiéu
phuong an hodc vi du.

Céac md ta cu thé néu trén chi dé cép t6i cac phuong an vu tién cla sing
ché, va khong nhét thiét giéi han sing ché. Ddi v6i ngudi c6 hiéu biét trung binh
trong linh vuc k¥ thuat nay, sang ché c6 thé c6 cac cai bién va thay d6i khac nhau.
Ci bién, thay thé tuong tuong, cai tién bét ky, v.v., dugc tao ra trong pham vi va

nguyén ly clia séng ché déu ndm trong pham vi bao hd ctia sang ché.
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1. Phuong phép didu khién dung cho thiét bi xir Iy quan 4o, trong d6 thiét bi xir ly
quin 40 c6 may bom thoat nudc, phuong phap didu khién dung cho thiét bi xtr Iy
quén 40 nay bao gébm céc budc:

thu dugce téc do quay cta thiét bi xir Iy quin 4o trong qué trinh loai nuéc;

thiét 14p thoi gian chay-dimg ctia mdy bom thoat nude theo tbc 46 quay
trong qua trinh loai nudc,

trong d6 budc thiét 1ap thoi gian chay-dimg cia may bom thoat nude theo
tbc dd quay trong qu4 trinh loai nudc cu thé bao gbm:

thiét 1ap thoi gian chay-dimg thi nhét ctia may bom thoat nuéc trong khau
didu khién loai nu6e thir nhat va thoi gian chay-dimg thir hai cia may bom thoat
nudce trong khau didu khién loai nuéc thir hai theo tbc d6 quay trong qua trinh loai
nudc;

trong d6 bién thién tdc do quay ctia khau didu khién loai nudc thir nhét 1a
16n hon so v6i bién thién tc d6 quay ctia khau diéu khién loai nude th hai;

trong d6 thoi gian chay-dimg cia may bom thoat nudc co:

ty 18 thoi gian chay-dimg ctia may bom thoat nudc va/hodc téng thoi gian
chay-ding ctia méay bom thoéat nudc;

dua trén thoi gian chay-dung thi nhét 6 ty 1é thoi gian chay-dimg thi nhét
va thoi gian chay-dirng thir hai co ty 1€ thoi gian chay-dimg thir hai, ty 1€ thoi gian
chay-dimg thtr nhat 13 16n hon so véi ty 1€ thoi gian chay-dimg thir hai.
2. Phuong phéap diéu khién dung cho thiét bi xir Iy quan 4o theo diém 1, trong d6
budge thiét 14p thoi gian chay-dimg thu nhét ciia may bom thoat nuéc trong khau
didu khién loai nudc thir nhit va thoi gian chay-ding thit hai cia may bom thoat
nude trong khau didu khién loai nudc thir hai theo tbc d6 quay trong qua trinh loai
nudce cu thé bao gdm:

thiét 1ap khau didu khién loai nu6e thir nhit sao cho c6 thé c6 it nhat mot
giai doan loai nugc thur nhét va khau diéu khién loai nudc thit hai sao cho ¢6 thé

¢4 it nhat mét giai doan loai nugc thir hai;
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thiét 1ap thoi gian chay-dimg clia may bom thoat nuéc trong it nhét mot
giai doan loai nuédc thu nhit 1am thoi gian chay-dimg thit nhét dua trén bién thién
tdc do quay cia khau diéu khién loai nuéc thi nhét it nhét béng gié tri dinh trudc
thir nhat; va

thiét 1ap thoi gian chay-dimg clia may bom thoat nudc trong it nhit mot
giai doan loai nudc thir hai 1am thoi gian chay-ding thir hai dua trén bién thién toc
do quay cua khau diéu khién loai nudc thit hai nhé hon so véi gia tri dinh trude
thir nht.
3. Phwong phép diéu khién dung cho thiét bi xtr Iy quén 4o theo diém 2, trong d6

thoi gian chay-dimg thir nhét 13 dinh k¥, va thoi gian chay-dimg thi nhat
cia may bom thoat nude trong it nhéat mot giai doan loai nudc thur nhét c6 thé 1a
giéng nhau hodc khac nhau,

thoi gian chay-ding thi hai 13 dinh ky, va thoi gian chay-dimg thir hai cta
may bom thoat nuéc trong it nhat mot giai doan loai nude thit hai c6 thé 1a gidng
nhau hodc khac nhau.
4. Phuong phap diéu khién ding cho thiét bi xir Iy quan 4o theo diém 1, trong d6
tbng thoi gian chay-dimg ciia mdy bom thoat nudc it nhét 13 10 gidy va khong 16n
hon 40 gidy.
5. Thiét bj xir Iy quén 4o, trong d6 thiét bi xtr 1y quan 4o niy c6 may bom thoat
nude, thiét bi xit Iy quan 40 nay bao gdm:

bd nhd @ luu trir chuwong trinh méy tinh; va

bd xir Iy @& chay chuong trinh méy tinh nham thuc hién:

thu dugc tbe d6 quay cta thiét bi xir Iy quan 4o trong qué trinh loai nuéc;
va

thiét 1ap thoi gian chay-dimg clia may bom thoat nudc theo tbc do quay
trong qua trinh loai nudc;

bd x1r ly nay thuc hién budc thiét 14p thoi gian chay-dung cia may bom
thoat nudc theo toc do quay trong qué trinh loai nudc, cu thé 1a:

thiét 14p thoi gian chay-dimg thir nhit ctia may bom thodt nude trong khau

didu khién loai nudc tht nhit va thoi gian chay-ding thi hai ciia may bom thoat
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nude trong khau didu khién loai nuée thit hai theo tbc do quay trong qua trinh loai
nudc;

trong d6 bién thién toc do quay cia khau diéu khién loai nuéc thir nhét 13
16n hon so v6i bién thién téc do quay cua khau diéu khién loai nudc thi hai;

thoi gian chay-ding cia may bom thoat nudce co:

ty 1¢ thoi gian chay-dimg ctia may bom thoéat nudc va/hodc téng thoi gian
chay-dimg ctia may bom thoat nudec;

dua trén thoi gian chay-dimg thu nhét c6 ty 18 thoi gian chay-dimg thir nhét
va thoi gian chay-dimg thit hai c6 ty 1¢ thoi gian chay-dimg thi hai, ty 1€ thoi gian
chay-dimg thir nhat 13 16n hon so véi ty 1€ thoi gian chay-dimg th{r hai.
6. Thiét bi xir Iy quén 4o theo diém 5, trong d6

b6 xtt Iy thyc hién budc thiét 1ap thoi gian chay-dimg thir nhét cia méy
bom thoat nudc trong khau didu khién loai nuéc thie nhét va thoi gian chay-dimg
thir hai clia may bom thoat nuéc trong khau diéu khién loai nudc thir hai theo tdc
d6 quay trong qua trinh loai nuéc, cu thé 1a:

thiét 1ap khau didu khién loai nudc thir nhét sao cho c6 thé c6 it nhat mot
giai doan loai nudc thir nhét va khau diéu khién loai nudc thir hai sao cho c6 thé
¢6 it nhat mot giai doan loai nuéc thir hai;

thiét 1ap thoi gian chay-dimg ctia may bom thoat nudc trong it nhét mot
giai doan loai nuéc thu nhét 1am thoi gian chay-dimg tht nhét dua trén bién thién
tbc 4o quay cua khau diéu khién loai nuéc thtr nhét it nhat bang gid tri dinh trudc
thi nhat; va

thiét 1ap thoi gian chay-dimg cia may bom thoat nudc trong it nhét mot
giai doan loai nudc thi hai lam thoi gian chay-dung thir hai dya trén bién thién tbc
d0 quay cua khau diéu khién loai nuéc thir hai nhé hon so v6i gia tri dinh truée
thir nhat.
7. Thiét bi xt ly quén 4o theo diém 6, trong d6

thoi gian chay-dimg thi nhét 12 dinh ky, va thoi gian chay-dimg th( nhét
cia may bom thoat nudc trong it nhét mot giai doan loai nudce thit nhét c6 thé 1a

giéng nhau hodc khac nhau,
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thoi gian chay-dung th{ hai 1a dinh ky, va thoi gian chay-dimg thit hai cia
mdy bom thoat nudc trong it nhat mét giai doan loai nuée the hai c6 thé 1a giéng
nhau hodc khac nhau.
8. Thiét bi xtr Iy quin 4o theo diém 5, trong d6

tdng thoi gian chay-dimg ctia may bom thoat nudc it nhat 1a 10 gidy va
khong 16n hon 40 giay.
9. Phuong tién luu trit doc dwoc bing méy tinh c¢6 chwong trinh may tinh duoc luu
trir trén do, trong d6 khi chuong trinh may tinh dugc chay béi bd xit 1y, thuc hién
phuong phap diéu khién dung cho thiét bi xir Iy quan 4o theo diém bét k¥ trong s

cac diém tir 1 t6i 4.
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Thu dugc tée d6 quay ciia thiét bi xir Iy quén 40 trong qua
trinh loai nuéc

v

Thiét 14p thoi gian chay-dimg ctia my bom thoat nuéc
theo toc d§ quay trong qua trinh loai nude

Két thuc

Fig.1

Thu duoc tde d6 quay cua thibt bi xir Iy quin 4o
trong qua trinh loai nuéc

Y

Thiét 1ap thoi gian chay-dimg thir nhét ciia may bom thodt
nude trong khau didu khién loai nuée thir nhét va thoi gian
chay-dimg thi hai cia may bom thot nu6c trong khau diéu
khién loai nudc thir hai theo tbc d quay trong qua trinh loai
nudc

Két thiic

Fig.2
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Thu duoc tdc d6 quay cta thiét bi xir Iy quén 40
trong qua trinh loai nudce

v

Thiét 14p thoi gian chay-dimg ctia may bom thoat nudc trong it
nhit mot giai doan loai nu6e thir nhat 1am thoi gian chay-dimg
thir nhét dya trén bién thién tdc d6 quay cta khau diéu khién
loai nudc thir nhat it nhit bing gid tri dinh trudc thir nhat
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Thiét 14p thoi gian chay-dimg ciia may bom thoat nuGce trong it

thir hai dura trén bién thién tc do quay ctia khau diéu khién loai
nudec thir hai nho hon so véi gia tri dinh truede thir nhat

nhét mot giai doan loai nudc thir hai 1am thoi gian hoat dong-dimg

S306

Két thuc

Fig.3
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