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MAY RUA CHEN BANG SONG SIEU AM PUGC THIET KE THEO DANG MO-
PUN

(57) Giai phdp hitu ich thudc linh vyc co khi, tw dong héa st dung cho muc dich

dan dung, cu thé 1a mdy rlta chén sir dung trong cdc ho gia dinh. Muc dich cla

giai phdp k§y thuat dugc dé cap 1a dé tdy rlra cdc vat dung hang ngay nhu bét dia,

xoong ndi, ly tach va cic dung cu lam bép khdc bang cich sir dung cong nghe

siéu am, cho phép dung cdc chét tdy rira thong thudng dugc st dung trong cic ho

gia dinh, cdu tric don gian va dugc mo-dun héa gitp cho viéc bao tri hay thay

mdi thuan tién va nhanh chéng.
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Linh vwe k§ thuit dwoc dé cip
Giai phap hitu ich thude linh vuc co khi, tw dong héa str dung cho muc dich dan
dung, cu thé 1a mdy rtra chén béng song siéu am duoc thiét ké theo dang mo6-dun st

dung trong cac ho gia dinh.

Tinh trang k¥ thuit cia gidi phdp hitu ich

Pon sang ché s6 KR20010077130, cong bd ngay 17/8/2001 da boc 16 may rira
chén bing séng siéu 4m dugc thiét ké theo dang mo-dun cho phép dung cac chat tdy
rira thong thuong duoc st dung trong céc ho gia dinh bao gdm mo-dun khung vé may,
mo-dun hé théng siéu am, mo-dun hé théng ngoai vi va mo-dun hé théng diéu khién.

Ngoai ra giai phap hitu ich tham khao céc bai bdo vé cong nghé dung song siéu
Am hodc may rira chén si€u dm, cac bai bao nghién ctru nudc ngoai tham khao dugc st
dung duogc liét ké nhu sau:

Bai bdo “Development and application of piezoelectric materials for ultrasound
generation and detection” ctia nhém téc gia Manbachi nam 2001 dé cap vé viéc phat
trién img dung dién 4p cho may siéu am.

Bai bdo “Analysis of heat transfer and pressure drop characteristics in an offset
strip fin heat exchanger” cia nhom tac gia Bhowmik, H.Lee, Kwan-Soo niam 2009 dé
cép vé tuong tac nhiét trong qua trinh tao séng siéu am.

- Bai bdo*‘The influence of acoustic vibrations on heat transfer by natﬁral
convection from a horizontal cylinder to water” ctia tic gia Fand nim 1965 dé cap vé
dong luc hoc truyén nhiét ctia séng siéu am trong moi trudng nude tic dong.

Bai bao “Ultrasonic cleaning: fundamental theory and application. In NASA.
Marshall space flight center” ctia tac gia Fuchs ndm 2002 dé cap vé tng dung ly thuyét
co ban lam sach bang siéu am.

Bai béo “Investigation of convective heat transfer augmentation using acoustic
stfeaming generated by ultrasonic vibrations” ctia nhém tac gia Hyun, S.Lee nim 2005

dé cap ve song siéu am deé tao ra dao dong tmg dung doi luu.
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Bai bao “Ultrasonic heat transfer enhancement using a horn-type transducer”,
trén tap chi “Japanese journal of applied physics” cua nhém tac gid Nomura, S.
Yamamoto, A. Murakami nam 2002 d& cip vé vin d ting cudng siéu am bang thiét bi
dau do.

Théo nhém nghién ctu duge biét, hién d& c6 mot sb dé tai nghién ctu v& may rira
chén nhung Chu’a‘théy cong bd rong rai. O truong Pai hoe Su pham k¥ thuat thanh phd
Hb Chi Minh da c¢6 mot dé tai nghién cu cta sinh vién khoa xdy dung v& may rira
chén nhung chi dung & viéc ché tao thuc nghiém [a chu yéu ma chua dua ra dugc co
s& ly thuyét cho chinh x4c cho viéc tinh todn va mo6 hinh lam ra chua dat yéu cdu mot
c4ch hoan hao Vi md hinh thye nghiém chua rira sach mot s6 chd nhu miéng chén. Con
trén thi truong, chua cé mot doanh nghiép Viét Nam nao ché tao, kinh doanh may rua
chén néi chung.

Pén nim 2008 mAay rira sach rau qua dau tién két hop siéu 4m va 6z6n cong ty dién
tr Sao Mai (tién than 1a nha may Z181 — Bd Qudc phong) c6 thé rira sach hoa qua, bat
dia, dd choi tré em, v.v. trong vong vai phtt.

Céc may rira chén ndy ¢ dong co quay hoat dong tao 4p suit bom nude vao cac
dau phun, phun nuée ra, cic dau phun phia dudi s& phun nude 1am sach bé mat bén
dudi ctia chén, dia dong thoi cac ddu phun phia trén cling lam tuong tu, cac dau phun
nay gan voi mot b6 truyén ndi tir déng co gitp chiing c6 chuyén dong quay vong, phdi
hop véi viéc phun nudce s& giup quéi trinh 1am sach rira déu va ting kha ning lam sach
mot phé“ln nhd vao hé cac chét téy rira chuyén dung phuc vu cho qua trinh rira.

Céc phuong phép thiét ké néu trén kha don gian tuy nhién chung con tdn tai
nhidu nhuoc diém nhu két ciu may céng kénh, chiém nhiéu dién tich; kho rtra sach
dugc cac loai chén, bét, dia c6 hinh dang phirc tap; thoi gian rira 1au; t6n nhidu chit tdy
rua; chét tay rira phai 1a chit tay rira chuyén ding.

Biin chéit ky thujt ciia gidi phap hiru ich

Do d6 muc dich ctia giai phap hitu ich nay 13 tao ra may rira chén bing séng siéu
&m dugc thiét ké theo dang mo-dun nhém khic phuc cac nhugc diém ctia céc giai phap
k¥ thuat dd néu & trén. pé dat duoc muc dich d6, giai phap hitu ich d& xudt mét co cu
may moi gdm céc‘ mo-dun chinh: mé-dun khung vo may, moé-dun hé thng siéu am,
mo-dun hé thdng ngoai vi, mo-dun hé thdng diéu khién va man hinh tinh thé 1ong

(man hinh LCD).
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Mo ti vin tit hinh vé

Hinh 1 13 so db nguyén Iy hoat dong clia may rtra chén bing séng siéu am dugce
thiét ké theo dang mé-dun. |

Hinh 2 1a khung vé may.

Hinh 3 12 mb ta vi trf b tri hé thdng phat séng siéu 4m.

Hinh 4 12 md ta chi tiét bd trf ctia hé thdng phét song siéu m.

Hinh 5 13 b tri chi tiét ctia mo-dun hé théng ngoai vi va hé théng diéu khién man

hinh tinh thé 1ong.

MO ta chi tiét giai phap hiru ich

May rura chén béng song siéu am duoc thiét ké theo dang mo-dun gém cac cum
chinh sau:

M‘()-dun khung vo6 may bao gdm thing chita dung dich rira, hé thdng khung d,
hé thdng khung méy c6 két cdu thich hop dé tich hop b phat siéu 4m bén dudi thung
chira;
| Mb-dun hé thdng siéu 4m bao gdm diu phat song siéu am, bo mach diéu khién hé
théng phat séng siéu am theo timg mirc d cin rira duoc lap trinh sdn Gng véi céc loai
d6 ding can rira khic nhau; |

Mo-dun hé théng ngoai vi bao gdbm hé thdng bang tai thu gom cac chat khong tan
trong nudc chil yéu 1a diu tir thie an sot lai, hé théng cép nudce c6 thiét bi loc nuée
cling va thiét bi bom c4p nude, bd phan séy kho sau khi rira;

Mo-dun hé théng diéu khién va man hinh tinh thé long gitp hién thi céc thong sd
trang thai va diéu chinh cac thong s6 thong qua bd nut nhin c6 hinh anh tuong trung
dé c6 thé dé dang cho ngudi st dung.

Theo hinh 1, nudc s€ dugc bom tr bom P qua van V1 va vao bé rira, khi cam
bién muirc x4c dinh muc nude dén cén trén thi dung lai, dAu phat siéu am T bat dau
phat dao dong dé truyén séng 4m vao trong bdn nude tién hanh qué trinh rira, déng
thoi bo loc ddu D hoat dong dé loc dau téchvra tr chén dia, sau d6 dung dich téy rua
duoc dua vao qua Vaan4 dé rtra, nude sau khi rira duoc loc lai nho bom P qua van
V2, sau qua trinh rfra‘ thi nuéc duge thdo qua van V3. Trong qué trinh rira, dé lam ting
kha nang rtra cdc chi tiét duoc tdt hon, nude s& dugc gia nhiét dén mot nhiét do nhét

dinh 1am chét ban s& d& dang tach ra khoi bé mit ctia vat dung can rira. Pé ¢6 thé kiém
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ébét duoc nhiét rd(f) clia nude trong khi gia nhiét ta str dung hé théng cém bién, cac cam
bién ndy s& tu dong nght qua trinh gia nhiét khi nude da dat t6i nhiét do yéu ciu,
Chu ky [am viéc cua may thuong c6 3 giai doan:

Giai doan rta: theo hinh 2, 3: nudc va dung dich téy ria thong thuong duoc
dun néng dén 55°C ~ 60°C, sau d6 may bom nudc 32 qua Xi-phong (siphon) truyén
nude 33 s& bom nudce 1én bdn rira 25 ¢ gia d& khay rira 34 , séng siéu am duge dua
Vélothéng’qﬁa céc dau phét siéu Am 24 d tién hanh qua trinh tiy ria, tach chat ban ra
khoi bé mat ctia vat dung. Theo hinh 2, hé thdng phat song siéu am dugc lap dat bén
dudi bon rira, gdbm 10 dau phat séng siéu 4m duoc bd tri ddi xung nhau theo hinh 4.

Giai doan lam sach: & giai doan nay, md ban trdi ndi trén mat nude bi gat ra
bing tAm gat 26 (theo hinh 2) nuwée ban sau khi rira duge loc lai bang luéi nhim tach
riéng chit ban ra va tudn hoan qua thiét bi loc d& hdi lai vao trong bdn rira, hé thong
loc dau tu dong bén trén cé chirc nang loc dau trén mit nudc. Chén dia duoc ria béng
siéu 4m nhiéu 14n dé 1am sach triét dé bé mit va céc vi tri khac.

‘Giai doan séy: theo hinh 5, sau giai doan lam sach, nudc duogc thdo hét ra bén
ngoai théng qua dng nudc 11, hé théng sdy bing quat gin & moé-dun hé thdng ngoai vi
s& thoi khéng khi néng dén, khong khi nay s& lam khé chén va két thuc mot chu trinh
lam viéc clia may. Cac thong sé-trang thai va ché do hoat dong ctia may duogc thé hién
trén man hinh tinh thé 1ong va duoc diéu khién boi bd nat nhan 12.

Hiéu qua dat dwoc ciia gidi phap hitu ich
Giai phap hitu ich dé xut may rira chén siéu 4m duoc thiét ké theo dang mo-dun
cho phép dung cic chét tdy rira thong thuong duoc st dung trong cc ho gia dinh,
duoc thiét ké don gidn va duge mo-dun héa nén viée bao tri hay thay moi s& rat thuan
tién va nhanh chéng. Viéé lap ddt may khong doi hoi cac ho gia dinh phai c¢6 ddu tu vé
trang _thiét bi noi thit nha bép c6 quy mé 16n, may dugce thiét ké c6 thé tich hop dugc
- v6i céc bon rira rau trong gia dinh thanh mot hé théng khi ¢6 nhu ciu tir ngudi st
~dung.
Ngoai ra, chi phi dau tu st dung méy khi tién hanh san xuét hang loat s& d& tiép
can dén nhiéu nguoi c6 nhu cdu trong x hdi, wdc tinh chi phi bang 1/3 chi phi diu tu

cac may rira hién dai trén thi truong.
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- YU CAUBAO HO

1. Méy rtra chén bing séng siéu am duoc thiét ké theo dang mo-dun bao gdm:
‘ md-dun khung vo may bao gdm thing chira dung dich rtra, hé théng khung da,
hé thdng khung méy c6 két céu thich hop dé tich hop bd phét siéu dm bén dudi thung
chira;

md-dun hé thdng siéu 4m bao gdm déu phat séng siéu 4m, bo mach diéu khién hé
théng phat séng siéu am theo timg mirc d6 cin rira duoc 14p trinh sin;

mo-dun hé théng ngoai vi bao gdm hé thdng bang tai thu gom céc chit khong tan
trong nuée cht yéu 1a dau tir thie an sot lai, hé théng cip nude ¢6 thiét bi loc nuée
cung va thiét bi bom cép nudce, b phan séy kho sau khi rtra;

md-dun hé théng didu khién va man hinh tinh thé léng giup hién thi cac thong sb
trang thdi va diéu chinh cac théng sé thong qua bd nat nhin ¢ hinh anh tugng trung

@& c6 thé d& dang cho ngudi st dung.
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