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T6m tat
Hién nay trong nudc va trén thé gici dé ché tao duroc hé thong xu Iy nudc man thanh
nwoe ngot st dung nang liong dién. Tuy nhién & vang khong co dién hodac nang lirong
dién khéng dii cung cép cho hé thong thi cén phdi st dung nguon néng luong khéc. Vi
Vay, can phai ché tao bom piston 8p lc cao cho hé thong xi ly nudc mén thanh nudc
ngot sinh hoat duoc dén dong nho dong co st dung nang lrong cua khong khi nén &p
e thap.
Abstract
The systems of sea waler treatment info fresh watler that are made in at home and
abroad and use the electric energy. Howver in the places without electric or not enough
electric energy, the system have fo use other energy.So that, it is necessary fo made the
high pressure piston pump adriven by the mofor using energy of the low pressure air for
the system of sea waler treatment info fresh watfer.

1. Céng nghé RO (tham théu ngwoc)
Hién nay c6 bdn phuong phap loc nwéc bién thanh nwéc ngot [1]:
Phwong phap loc da tang (dung cac hoat chét than, cat, si... dé loc);
Phwong phap chung cét;
Phwong phap “thdm th4u nguoc’;
Phwong phap déng nwéc man thanh nuwéce da.

Hai phwong phap loc da tAng va chung cat khong hiéu qua, béi khdi lwvong nwéc ngot thu
dugc khoéng nhiéu. Chi cé phwong phap “thdm thdu nguoc” trong cac thiét bi loc la cong nghé phd
bién, wu viét nhéat trén thi trwéng vé hiéu qua loc nwéc va kha nang (rng dung tai Viét Nam [3, 4].
Con phwong phap déng nwéc man thanh nuwéc da cho sé lwong nwéc thap.

Tham loc ngwoc khong phai la ~cong nghé mai. Uu diém I&n nhét cha cong nghé mang thdm
loc ngugc l& mang lai ngudn nwéc rat sach cé thé uéng dwoc, ca ngay 1an dém va nguwdi st dung
c6 thé tdt mé nhw dung nwéc may [3].

Trong hé théng loc RO [3], cac mang RO cé mét 1&p day dic trong cac ma tran loc (mang té
bao). Trong hau hét trwong hop, mang RO duwoc thiét k& dé cho phép chi cd nwéc di qua Iép ma
tran loc day dac nay, va gil lai cac chat tan (nhw cac ion mudi). Loc tinh loai bé cac hat 1 micromet
hoadc I&n hon. Siéu loc loai bd cac hat tlr 0,2 micromet hodc I&n hon. Tham thau ngwoc la trong
hang muc cao cAp nhét cta loc mang, loai bd cac hat I6n hon 0,0001 micromet. Qua trinh nay doi
hdi phai co6 mot ap suét cao cé tac dung Ién phia ndng d6 cao clia mang té bao, ap suét dé loc
nwéc ngot 1a 2+17 bar (30+250 psi), nwéc lg 15,5+26 bar, hodc 1,6+2,6 MPa (225 dén 375 psi) va
cho nuwéc bién khodng 55 dén 81,5 bar hodc 6+8 MPa. Ap suét cao tao ra tr bom. Ap luc do bom
tao ra cang cao, lwc day cang 16n [2].

Thiét bi loc nwéc nay kha gon nhe, dé van chuyén, 13p d&t don gian. Nguén n&ng lwong dé
st dung c6 thé bang dién Iwdi, bang may phat dién chay xang hoac dau diézen [1].Tuy nhién &
nhirng vung khéng c6 hodc khdng du nang Iu’o’ng dién dé cung cép cho bom tao ap luc, thi can
phai s&r dung mét ngudn nang lwong khac, vi du nang lwong cta khong khi nén, néng lwong cta
séng bién, ndng lwong co nang do con ngudi tao ra. Trong nghién clru clia nhém tac gia da lva
chon mét ddng co st dung nang lwong cta khong khi nén ap Iwc thdp dan dong bom nwéc.

2. Tinh toan bom nwéc ap lwc cao

Bom nuwéc ap lwc cao dwoc lwa chon 1a bom thé tich (dang bom piston don) (hinh 1). Bo’m
piston dang hinh try, van nap va van déy dang bi tron. BY lam kin dau truc dang phot cao su. Khac
phuc dao déng Iwu lwvgng nhomot bau tich nang.
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BO’m piston dwoc dan déng nhd déng co sl dung nang lwong khi nén ap lyc thap 2+4
kG/cm?. Truc bom va truc doéng co dan dong bang khong khi nén ddng tam va lién mot khoi.

Tinh toan kiém nghiém chi tiét piston
Trong tinh toan s&r dung mét sé gia thuyét sau day:

- Chi tiét chiju tac dung cla ap suét nwédc, bd qua lwc ma sat gira piston va xylanh, truc dan
hwéng piston va nap xylanh.(st dung déu ; thay cho dau .)

- Ché do tinh toan kiém nghiém & trang thai nguy hiém nhét, khi bom di hét hanh trinh co
ich, piston cham vao nap xylanh bén trai.(st dung dau ; thay cho dau .)

- Piston va doan truc bom chiu tac dung ctia ap lwc khi nén va ap lyc nuwéc theo hai chiéu
ngwoc nhau. Vi tri piston chiu tai I&n nhat la cudi hanh trinh co ich, khi piston tién sat dén mét bich
bén trai cia bom. Khi d6, bé mat bén phai cua plston chiu lwc phan bd khi nén py,, truc bom nwéc
chiu lwc phan bd puo (szo I&n nhét 50 kG/cm? ) va doan truc dan hwéng cod du’crng kinh D;
(20mm) chiu tai trong phan bd hwdng kinh py, trén chiéu dai 120 mm (khi bom di hét hanh trinh c6
ich) nhw thé hién trén hinh 1.(st dung dau ; thay cho dau .)

- Tai trong phan b py, I&n nhét 1a 4 kG/cm Va Przo 16N nhét & 50 kG/cm?.
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Hinh 1. M6 hinh tinh todn kiém nghiém chi tiét piston

Két qua tinh toan mé phéng:

Két qua mé phéng truong rng suét tuong dwong tac dung Ién piston dwgc thé hién trén
hinh 2. Gia tri (rng suét tai m&i diém dwoc thé hién bang mau sac theo thang mau tiéu chuan. Két
qua cho thay, (ng suat twong duong I6n nhat trén piston 1a 5,3854MPa, tai khu viee chuyén tiep
gitra piston va truc phia bom nuoc. Gia tri nay nhé hon nhiéu so véi gidi han bén cla vat liéu ché
tao piston va nap bom. Phan xilanh cta bom duoc tinh toan twong tw. Piston va xilanh clia bom
déu lam bang thép khong gi SUS 304. Thong s6 cua vat liéu ché tao dwoc ghi trong bang 1.

Bang 1. Théng sé vt liéu ché tao.

tt Théng sb Gia tri Do vi

1 | vatliéu Thép -

2 | Md dun dan hoi 1.93.10° MPa

3 | Hé sb poison 0.31 -

4 | Khéi lwong riéng 7,75.10° kg/mm®

5 | Hé sb gian n& nhiét 1,7.10° 1/°C

6 | Gidihan bén kéo 586 MPa

7 | Gioihan bén nén 207 MPa

8 | Hé sb dan nhiét 1,5.10” W/mm.’C

9 | Nhiét dung riéng 4,8.10° Jikg’C
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Hinh 2. Két qué mé phdng trng suét tirong dwrong trén piston

3. Danh gia bom piston ap lwc cao da ché tao

3.1. Tiéu chi danh gid
Nw&c khong ro lot nwédc qua bo phan lam kin va van nap, x3;
Chuyén déng dao chiéu cta piston thwc hién tw dong;
Piston clia bom chuyén dong ém, khéng giat cuc;

Theo yéu cau ap suat khong khi nén dan dong dong co lai bom trong khoang 2+4 kG/cm?,
ap suat nwéc do bom piston tao ra khoang 30+50 kG/cm?, thi lwu lwgng cla bom nwéc dat
khoang 100+120 lit/h.

3.2. Két qua thu nghiém

Sau khi ché tao bom va dong co st dung ndng lwong khi nén nhw trén hinh 4, dwéng kinh
trong ctia 6ng cap khong khi nén day piston ctia ddng co st dung nang lwong clia khéng khi nén
la 6 mm (hinh 4), s6 hanh trinh ctia bom do dwoc nhw trong béng 2. Qua két qua thir nghiém cho
thay san lwong do bom tao ra khéng dat yéu cau dat ra.

Hinh 3. Piston cia déng co’ Hinh 4. Bom va dong co’ st dung nang lromng khi nén
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Bang 2. S6 hanh trinh cda bom

< £ o , S0 hanh trinh /ph
it | AP suitGll(ho?g khi, Ap sudt nuwécla | Ap suat nwoc Ap suét nwoc la
cm 20 kG/cm? la 30 kG/cm® 40 kG/om®
1 2 44 34 30
2 |25 46 36 34
313 48 38 36

Theo yéu cau ap suéat khéng khi nén dan dong dong co trong khoang 2+4 kG/cm?, ap suét
nwdc do bom piston tao ra khoang 30+50 kG/cm®, thi lwu lvgng clia bom nwdc dat khoang
100+120 lit/h. Nén hiéu chinh dwdng kinh trong 6ng cap khong khi nén tang lIén 8 mm (thay ong
dén khong khi c6 ¢ =8 mm) vakét qua do thtr nghiém do Trung tam k¥ thuat tiéu chuan do lwdng
chat lwgng Hai Phong thwe hién dwoc ghi trong bang 3.

Bang 3. Luu lrong nude do bom cung cép

tt Ap suét khong khi, Mpa Ap suit nwée, bar | Lwu lwong nwéc ra, lit/h
1 0,35 Mpa 30 130
2 0,35 Mpa 40 125
3 0,35 Mpa 50 116
4. Két luan

Nhom nghién clru da thiét ké va ché tao dwoc bom nuwdc ap lwc cao 50 bar, san lwong
nwéc la 116 lit/h. Bom dwoce dan dong nhd moét dong co st dung nang lwong khi nén ap lwc
khoang 2+4 kG/cm?,

Trong trwdng hop khéng cé ngudn khong khi nén dé cung cép cho déng co dan déng bom
thi co thé sir dung nang lwong cua song bién hodc nang lwong do con nguwdi tao ra, nang lweng
nay tac dung trwe tiép Ién can piston clia bom (khi nay déng co str dung nang lwgng khi nén dwoc
thao ra).

Dé tang san lwong cta nwdc cé thé ghép song song nhiéu bom véi nhau.
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76m tit

O nhiém déu la mdt trong nhing 6 nhidm nghiém trong gdy énh hudng I6n dén mér
trirong bién. Theo Marpol 73/78 ham lrong déu trong nudc thai ra khéng duroc virot qué
715 pom. Do vy nude la canh trudc khi xé xudng bién phéi duoc xi Iy dau qua may phén
ly. Bau két hop ddu la mot chi tiét rét quan trong trong may phén ly déu nudc la canh,
viée lira chon vét liéu va ché tao béu két hop la khdu rét quan trong khi thiét ké hé théng
phén ly hidu qua, bai bdo gidi thiu phurong phdp thiét ké béu két hop vé duoc thiy
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