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Linh vwe ky thuit dwoe dé cap

Giai phap hitu ich dé cap dén thiét bi thoat nuée, cu thé 13 phéu thoat nude (hay
con goi 1a phéu thu nuée), ngoai tac dung thoat nude, chéng mui, con c6 kha nang chéng
nudce tran ngege. Phéu thoat nuée c6 kha niang nhu vay 1a nho ciu tric gbm ¢6 qua phao,
c6 thé ndi 1én theo nguyén 1y luc diy Archimedes (luc déy Ac-si-mét) gitip ngin nude
tran nguoc iai.

Tinh trang k§ thuat ciia gidi phap hiru ich

Phéu thoat nuée 1a thiét bi khong thé thidu cho mdi gia dinh. Phéu thoat nudc
thudng dugce lap dit & trong nha vé sinh, ngoai sén, & nhitng khu vure thap, c6 tac dung
dua nude sinh hoat hay nuée mua thoat ra ngoai, chay vao dudng cbng thoat nude cong
cong.

Thanh phé HO Chi Minh, Ha Nbi néi riéng va Viét Nam néi chung c6 rat nhidu
gia dinh c6 nén nha thdp hon miit duong, nén thuong bi ngdp lut do nudc tran nguroe vao
nha qua duong thoat nude khi co thity tridu cao hay troi mua. D& cai thién tinh t rang trén,
v6i nhitng gia dinh ¢6 didu kién thi nang nén nha, véi nhitng gia dinh khong c6 diéu kién
thi phai x4y tuong, hay st dung cac vat liéu khac dé chin & cira dé ngiin khong cho nude
tran vao nha. Tuy nhién, khi c6 thuy triéu hay troi mua to, nude cbng s& ding cac hon bé
mit phéu thoat nude, khong thoat kip, & tran nguge vao trong nha qua céc dudng tho
nwée, qua phéu thoat nude, khidn nha bi ngap va kéo theo rat nhidu rac, chit bén tr cong
vao nha gay mét vé sinh, gay bénh tat nguy hiém cho con nguoi.

Hién nay c6 rat nhiéu loai phéu thoat nude, cua nhidu co s¢ san xudt khic nhau.

Muc dich chinh ctia phéu 1a noi thu va thoat nuée ra dudng cbng thoat nude bén ngoat
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gia dinh, khu sinh hoat. C6 thé ké dén cac sang ché nhu sang ché sb 2-0000909 cia Ca ng
ty TNHH Tam L4p, tac gia Huynh M¥ Ngoc (VN), sb 2-0000587 cua tac giavachib éﬂg
Huynh My Ngoc, sang ché US4883590A, tic gid David J. Papp, sang ché US4910811A
clia cac tac gid Louis B. Izzi, Sr, sang ché US20080277324A1 cia tac gia Lawrence G.
Meyers, hay sdng ché US2749999A ciia tac gia John H Schmid,.v.v, déu d& cép dén phéu
thoat nude véi tinh nang thodt nude va chdng mii.

D¢ chéng nudc tran ngirge vao nha, cling da co mot sd loai phlu thoat nuée o

tinh nang nay. Tuy nhién, cdc phéu thodt nude hién tai ¢6 cdu irte k¥ thult chua tdi uu.
Vi du nhur cée thuong hiéu Zento, Eurolife, v.v. déu duge gisi thiéu 13 c6 kha ning chd ng
nuée tran nguge. Cac loai phéu ndy déu b clu tric nhr méd ta trong hinh 1. V& ¢o ban
nguyén iy chénv nuGce tran agugce ciia cic phéu thoat nude nay la nhd vao nap nge“m mui

4. Nip ngin mui 4 6 dar ng hinh dia, tron, kin, ludn duge kéo 1én trén nh
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gift cho ndp 4 ludn ap sat vao ctra thoat nudce cua than phéu 2. Khi ¢6 nude can thoat,
trong lugng clia nudc lam cho ndp 4 dich chuyén xubng phia dudi, tao khe hg giira nap
4 va than phéu 2, khién nudc co thé thoat ra ngoai duong éng thoat nudc cong cong.
Véi loai phéu nay, ban dau ciing c6 kha ning chéng nude tran nguge. Tuy nhién, sau
mot thoi gian st dung, 10 so gitt 3 khong con tac dung, hodc bi kéo dan, dan dén nap 4
khong ap sat vao ctra xa cla than phéu 2, khién tinh nang ngan mui ctia phéu khdng con
va ciing khong c6 khi ning ngin nudc tran ngugc tir ngoai vao nita. Trong mot s6
trudong hop, hodc vé lau dai, Iip 4 co thé bi roi, gy tic duong dng thodt nude. Thém
mot sb sang ché nhu sang ché CN201924447U cua tac gia FFTE, hay sing ché
CN202831130U cua tac gia A, Trung Québc, déu dé cap dén loai phéu thoat nude
¢6 kha nang chéng mui, véi cAu tric khac nhau. Khi nghién ciru hai sang ché nay, thay
rang ciing c6 kha ning chdng tran, tuy nhién, voi cAu truc nhu vay khé ning chéng tran
thuong kho dam bao kin nudc va d& bi ro nuéc khi ban 1& cua na"lp day chéng mui bi
hong, va sé& gay tdc ngén dudng thodt nudc.

Nam 2015, ching t6i cling dd dua ra thi truong loai phéu thoat nude c6 kha nang
chéng tran vé6i thuong hiéu “Phéu thoat nuéc chdng tran TD-102”, dugc san xuét boi
Cong ty TNHH Giai phdp Nang luong Toan Dién, tac gia Pham Thi Huong. Cau triic
ctia phéu duge mo ta nhu trong hinh 2. Phéu thoat nu6e chdng tran TD-102 bao gdm 6
bo phéan: nip chin rac 5, bc xoay 6, long den 7, doang silicon 8, qua phao 9 va than
phéu 10. Tinh ning chéng tran cia phéu 1a nho qua phao 9 va dodng silicon 8. Khi nuéce
bén ngoai dang cao, luc day Ac-si-mét s& khién qua phao 9 chuyén dong Ién trén, mat
clia qua phao s& cham vao dodng silicon 8 va ngan nuéc khong cho tran ngugc 1én trén.
Giai phap nay cing rat hitu ich. Tuy nhién, giai phap nay con c6 mot s6 nhuoc diém
nhu kich thuéc qua phao 9 16n, khién cho viée Iép dat khé khan, phan than phéu 10 1a
mot khdi nén rat kho ché tao béng cac vat liéu kim loai.

Ban chét ki thuat ciia gidi phap hitu ich

Muc dich cua giai phap hitu ich la dé xuat phéu thoat nudc ngoai kha nang thoat
nudc, chéng mui, con ¢6 kha nang chéng nudc tran ngugc trd lai. Pé dat duoc muc dich
nhu trén, diém méi clia giai phap hitu ich la phéu thoat nudc c6 thém qui phao va
dodng mém dé ngin chin nude tran nguoc lai dua trén nguyén ly dinh luét Ac-si-mét.
Phéu thoat nudc theo giai phap hitu ich dugc thiét ké v&i cau tric phu hgp, giap cac chi
tiét thuc hién dugc dung chirc nang va co thé san xuat béng cac loai vat liéu khac nhau

nhu nhua, kim loai va compossite va trén quy mo cong nghiép.
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Mo ta van tat cac hinh vé

Hinh 1 1a hinh v& gidn lugc mat cit cAu truc cia phéu thodt nude co tinh nang
ngin mii, chong tran hién dang co trén thi truong.

Hinh 2 13 hinh v& mit cit cdu triic cia phéu thoat nudce chdng tran cta Cong ty
TNHH Giai phap Nang lugng Toan Dién da cong bd nam 2015.

Hinh 3 13 hinh v& mit cit cia Phéu thoat nudce theo giai phap hitu ich.

Hinh 4 13 quy trinh 1&p ghép céc chi tiét ciia phéu thoat nudc theo gii phap hitu
ich.

Hinh 5 12 hinh v& m3t ct cla cut ndi 16.

Hinh 6 13 hinh v& mit chiéu bang va mat cdt ngang clia phan than dudi phéu 18.

Hinh 7 12 hinh chiéu bang cua phéu thoat nude theo giai phap hitu ich.
M@ ta chi tiét giai phap hitu ich

Phéu thoat nuéc theo giai phap hiru ich bao gdm 8 chi tiét: ndp chan rac 11, bc
xo0dy 12, long den 13, doang 14, qua phao 15, cit ndi 16, phan than trén phéu 17 va
phan than dudi phéu 18. So véi san phidm ma chung t6i da cong bb nam 2015, phan
than phéu 10 dugc tach thanh 3 phan: phan than trén phéu 17, cat ndi 16 va phan than
dudi phéu 18. Viéc tach phén than phéu lam 3 phan khéc nhau sé& giup cho viéc san Xuét
d& dang hon va c6 thé ché tao bdi nhiéu loai vét liéu khac nhau, nhu nhya, kim loai hay
composite, v.v. Chi tiét quan trong nhét 1a phao chéng tran. Dé thuc hién dugc theo giai
phép hitu ich, phao chdng tran c6 thé 1a hinh cau, tru réng, hay hinh ban tru ho. Néu 1a
hinh ban tru, thi phan hé phai ndm bén dudi. Qua phao theo giai phap hiru ich da dugc
thay doi bé mat tiép xuc voi dodng mém 14. So véi qua phao trong san phim da cong
b6 nam 2015 thi bé mit tiép xic dugc thiét ké theo dang hinh nén sé& giup tang kha ning
tiép xtic va kin nudc hon cAu tric cil.

Céc chi tiét ciia phéu theo gidi phap hitu ich duge két ndi theo thur tu nhu sau
(hinh 4): phan than dudi phéu 18 dugc nép v6i phan than trén phéu 17 qua clt nbi 16
theo kiéu ren xoay hoic 13y, tiép theo tha qua phao 15 vao trong long dudi cua phéu 18,
dat dodng 14 vao trong long cut ndi 16, dit long den 13 1én trén doang 14, van ¢ xody
12 vao ctt ndi 16 bing co cau ren hoic 1dy, cudi ciing phan ndp chan rac 11 dugc dit
1én trén cing. Mdi chi tiét ciia phéu thodt nudc theo giai phap hitu ich c6 nhiém vu
riéng, phan nép chén rac 11 ¢6 tic dung ngan rac khong cho xubng phéu, gy tic duong
6ng thoat nudce va c6 kha nang chéng mui nhu céc cAu tric da c6 ngoai thi trudng, phan
¢ xody 12 va long den 13 c6 tac dung gift chat phan dodng 14 véi cut ndi 16 dé chan
qua phao 15 khi n6 chuyén trong 1én trén do nudc tran ngugc, qua phao 15 ¢6 tac dung

ndi khi nude tran nguoc va bit 16 thoat nude cia phéu lai, giup ngan nudc khong tran
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nguoc 1én trén phéu, cuit ndi 16 c6 tac dung gin két phén than trén phéu 17 va phan than
dué6i phéu 18 tao thanh mot thé théng nhat. P& dam bao kin nudc, khong cho nude ro
ngugc qua cac phan tiép xic gitra cht nbi 16, phan than trén phéu 17 va phan than duéi
phéu 18, cat ndi 16 ¢6 cac duong gan hinh tron 19 nhu trong hinh 5. Trén cut nbi 16
con co cic mAu giit 20. MAu giit 20 s& khép v6i 16 hg 22 trén phén than trén phéu 17
(hinh 7), c6 tac dung giup dinh vi, trbng xoay khi ghép cac phan 16, 17 va 18 vao nhau.
Sé lugng mau gitr 20 va 13 ho 22 1a bing nhau va nén it nht la 2. Vat liéu dé ché tao
céc chi tiét cuia phéu thoat nuéc theo gidi phap hiru ich co thé lam bing nhua, bang kim
loai hodc composite,.v.v.

Phéu thoat nudc theo giai phap hiru ich ddm bao kha ndng thoat nude va chéng
nude tran ngugce. Khi nude ngoai cdng cong cong dang 1én, tran chay nguoc lai phéu
thoat nudc, qua phao 15 s& dugc lang 1én nho luc ddy Ac si mét, qua phao s& tiép xtic
voi doang 14, nho co cidu mém, va mit nhin gitta qua phao 15 va doang 14 s& giup
ngin khdéng cho nudce tran ngugc 1én trén phéu. Pé dam bao mit trén cua qua phao luén
tiép xtic voi dodng 14 can qua phao ludn chuyén dong thing ding, khong bi nghiéng
khi nuéc bén ngoai dan 1én. D& dam bao dugc diéu do, phan than dudi phéu 18 ¢6 cac
canh khé 21 bén trong giup dinh hudng thiang dung cho qua phao khi chuyén dong
(hinh 6). Phan canh khé nay réat quan trong, néu khong co cac canh khé, khi qua phao
dich chuyén 1én trén, c6 thé bj dé, hodc nghiéng khién cho qua phao ¢6 thé khong noi
duoc 1én hodc viée tiép xuc v6i dodng 14 khong dam bao duge do kin, khién phéu thoét
nudc theo giai phap hitu ich khong c6 kha nang chéng tran nita. Cac canh khé trong
than dudi phéu c6 ciu tric nhu trong hinh 6, bén dudi co mAu gitip gitt, chin khong cho
qua phao roi ra xudng dudi, ra ngoai phéu thoat nudc. Sé luong canh khé it nhét 1a 4

canh va nén nam dbi xng nhau s& dinh huéng dugc qua phao t5t nhét.
Vi du thwe hién gidi phap hiru ich

Thuc hién theo sang ché, tac gia da ché tao phéu thoat nude thir nghiém. Phan
nap chin rac 11 va phén than trén phéu 17 duge lam bing inox, dc xoay 12, long den
13, qua phao 15, ct néi 16, va phin than du6i phéu 18 dugc lam bing nhua PP, doang
14 dugc lam bang silicon véi do cimg 50 Shore A. Phan than trén phéu 17 c6 kich
thuéc 110 x110 mm, phin than dudi phéu 18 ¢6 dudng kinh ngoai la 63 mm, qua phao
15 ¢6 dang hinh try tron, mot dau dang nén, mot dau ho, c6 duong kinh 1a 40 mm,
chidu cao 1a 45 mm. Két qua thi nghiém kiém tra kha ning hoat dong cua phéu theo
giai phap hiru ich c6 kha nang thoat nudc va chéng nudc tran nguoc rat t6t. Chiéu cao
chénh léch gitta muc nuée so véi mat phéu ma phéu co kha ndng chéng nude tran
nguoc la 1,2 m. Két qua cho thay viéc sir dung phéu thoat nude theo giai phéap hitu ich
khong chi phi hop cho nhitng khu vuc hay bi ngép lut khi troi mua ma ca nhitng khu

-5
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vuc cd triéu cuong.
Hiéu qua dat dwgrc ctia gidi phap hitu ich

Viéc st dung phéu thoat nudc theo giai phap hitu ich gitp giai quyét tinh trang
ngdp nha cia nhiing gia dinh tai khu vuc ¢o triéu cudng hodc nhitng gia dinh c6 nén
nha, hay mat san thoat nugc thip hon mat duong, mit cdng cong cong ma chua co diéu
kién ning nén nha. Céu trac phéu thoat nude theo giai phap hitu ich c6 nhiéu tinh ning,
hiéu qua hon cac phéu thoat nudc hién tai ¢6 trén thi truong. CAu tric cta phéu thoat
nudce theo giai phap hitu ich co thé ung dung dé ché tao & kich thudce 16n, st dung trong
cac cong thoat nude tai cac khu vyce hay bi ngap lut do triéu cuong nhu & TP HCM.
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YEU CAU BAO HQ

Phéu thoat nuéc bao gdm tAm phan chinh:

phan nép chin rac (11), giap ngin ric va chéng mui, c¢6 dang hinh tron, cé
chiéu cao 16n hon khoang cach tur bé mit cta phén than trén phéu (17) so véi
thanh trén cta phan cut ndi (16);

phan 6c xody (12), giup gitr long den va doang mém (14), 12 dc co ren xody
bén trong phu hgp véi ren ngoai va cd chidu cao nhd hon chiéu cao phan trén
cua cit ndi (16);

phin long den (13), gitip dinh vi, giit cho doang (14) luon phing, c6 dudng
kinh vanh trong 16n hon duong kinh vanh trong ctia dodng (14), thuong dugc
lam bﬁng vat liéu cirng nhu nhya hogc kim loai;

phan doang (14), tiép xuc véi bé mit qua phao (15) va ngan nudce ro ri ngugce
1én trén, c6 do climg trén 50 shore va ¢ bé mit phéng;

phan qua phao (15), ¢6 thé ndi 1én theo luc ddy Ac si mét, c6 duong kinh ngoai
nho hon duong kinh trong cua phan than duéi phéu (18), 1am bang vat liéu
cirng nhu nhya hodc kim loai;

phan cat nbi (16), gitp git, két ndi phan than trén va than dudi phéu, c6 ren
ngoai phan trén phu hgp véi ren trong clia bc xody (12), ren ngoai phan duéi
phu hop véi ren trong cua phin than dudi phéu (18) va dugc lam bing vt lidu
cing nhu nhya hodc kim loai;

phan than trén phéu (17), c6 15 thing bén dudi v6i dudng kinh 16n hon duong
kinh ngoai phéan ren duéi cua cut nbi (16);

phan than dudi phéu (18), co ren trong phi hgp véi ren ngoai cua cut nbi (16),
duoc lam béng vat liéu cirng nhu nhua hogc kim loai.

Ph3u thoat nudc theo diém 1, trong d6 dodng (14) c6 dang long den dugc lam
bang vat liéu mém, ¢6 dudng kinh trong nhé hon duong kinh clia qua phao
(15).

Phéu thoat nuge theo diém 1, trong d6 phan cut ndi ¢6 thé két ndi véi phan bc
xo4y (12) va phan than dudi phéu (18) bing ren hoic Iay.

Phéu thodt nudc theo diém 1, trong d6 phan phan cit ndi (16) c6 cac gan (19)
c6 tac dung tao dd kin gilra cac phn than trén phéu (17) va phan than dudi
phéu (18).

Phéu thoat nuéc theo diém 1, trong d6 phén cut ndi c6 cac mau (20) dé chéng
X0ay.

Phéu thoat nudc theo diém 1, trong d6 phan qua phao (15) c¢6 dang hinh cau
hodc hinh tru kin hodc hd, trong truong hgp ha, thi mat hd s€ quay xuéng bén

dudi.
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7. Phéu thoét nudc theo diém 1, trong do phin than dudi phéu (18) c6 cac canh
khé (20) @& dinh huéng cho qua phao (15) c6 thé chuyén dong theo phuong
thang dtng.
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Hinh 4.
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Hinh 7.
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