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Xay dimg mo hinh mo phong he thong chOa chay 
phun suong tren tau thuy 
• ThS. N G U Y £ N TAT D O N G ; PGS. TS. VUCTNG OCTC PHUC 

Trudng Dgi hoc Hdng hdi Viit Nam 

T 6 M TAT; He thong chua chay phun suong duqc 
^u dung tren tau dau, tau khach, tau d|ch vy... He 
thong l i tong hgrp nhieu thiet b| nh im dap dam 
chiy bing each phun nude c6 ap lye cao (phun 
suong) vio dam chay He thong dap chay nay mang 
lai hieu qu i rat Idn ve thdi gian cung nhu khong inh 
hudng tdi thiet bi sau khi chay. N$i dung bai bao 
se trinh bay ve xay dyng he thong mo phdng tren 
phan mem LabVIEW ciia he thong nay do hang 
FAIN sin xuit nhim phye vu c6ng tac dao tao v i 
huan luyen thuyen vien, quin ly tau 

TU K H 6 A : Chua chay tren tau thiiy, bom tao ap lye 
cao, c im bien kh6i, c i m biln ngon lira 

ABSTRACT: V^ater mist system is used on oil 
tankers, passenger ships, service vessels The 
system consists of equipment that functions to 
extinguish fires by spraying high pressure water 
{misting) into the fire. This fire extinguishing 
system is very effective in time and does not affect 
the device after burning This article will present 
about building a simulation system on LabVIEIW 
software of this system manufactured by FAIN to 
serve education and training for crews and ship 
managers 

KEYWORDS; Water mist system, high pressure 
pump, smoke detectors, flame detectors. 

I.OATVAND£ 
De d ip t i t d im chiy, chung ta d n loai bd mpt 

trong d e y lu td sau: v i t lieu chay, oxy hoic ngudn nhi l t 
[1], H I thong niy ban d iu dupc diing t r l n t l u nhung 
hi lu qu i cao n ln hien nay n6 dUpc sif dung d t r l n bd. 
Bam tao ra i p luc nude eao d l tao suong de phun v io 
d im ehiy. Cleh d ip chiy phii hpp vdi hau h i t chat long, 
chit r in vdi thdi gian ngin. He thdng dap chiy nay cd 
th im nhi lu Uu diem nhUan toan cho eon ngUdi, th i l t bi 
chiy sau khi d i p v ln hoat ddng binh thudng, de khie 
phye h lu qu i do sd dyng nude ngpt. 

Trln d c t i u ehd dau, hda chat phi i l ip d i t cic he 
thdng chda ehiy phun sUOng theo quy djnh ng i t nghIo 

td cie CO quan d ing k i lm nhu DNV, NK, KR... Tiiy theo 
quy md v i die d i lm eiia t i u ed nguy co chiy m i phl i 
trang bi cic he thdng eho phii hop. 0 nhCrng t i u nhd, 
pham VI hep thudng l i p dat h i thdng b io ehly, chilra 
chiy don g i in v l thue hien ehii y lu bing tay thdng 
qua cic nut I n tai eic khu vuc ed nguy co chiy cao. Vdi 
nhilmg t l u chd hda chat, t i u d iu , t l u ehd d td, nhirng 
t i u Idn ed khu vUc b io v l rdng thi he thdng phdc tap 
v i rat khd de cd t h i g i lm sit true tiep v l nguy ca chiy. 
Chinh vi vay, phl i trang bj he thdng ed nhi lu c h i dd 
hoat dpng d l cd the d i p dng trong mpi d i lu ki |n hoat 
ddng mdt eieh nhanh v l chinh xic nhit. 

Trln t l u thiiy, h i thdng chda ehiy eiia hing FAIN 
[2] duoc sd dung r l t rdng rai die b i l t l i eic t i u dupc 
ddng tai ehiu A nhu Trung Qudc, Nhit Bin, HIn Qudc 
va Vil t Nam. Dly l i h i thdng hoat ddng 6n dinh, tin ciy, 
d ip dng d c y lu d u ciia d ing kiem. Chfnh vi viy, viec 
nghiin edu, ph in tfch ed y nghia thuc t i ln v i ddng gdp 
trong nang eao chat luong thuyin v i ln , chit lupng d io 
tao nhin lUc nginh Hing h i i . 

2. CAUTROC HiTHdNG V A NGUYEN Vi H O A T O O N G 

2.1. Cau true 
Hinh 2.1 the h i ln d u true chung eiia he thdng. HI 

thdng gom 01 bOm nude hut nude tif k i t chda va tao I p 
luc eao, tram d i lu khien trung tam, b ing l ip tai budng 
lai v i eac dudng dng dupc khdng ehi bdi eic van de dan 
nude tdi eic khu vuc d n b lo v l . H I thdng cdn cd cac 
hop chda cic nut an, dupe bd tri tai eie khu vyc de x iy 
ra ehiy de ngudi van hinh kip thdi t ie dpng. Ngoii ra, 
he thdng dupe lien k i t vdi he thdng b lo chay d l chda 
chiy tudpng. 

2.2. Nguyin ly hoat dpng 
Vilc phun suong ed t h i thUc hi ln d ch i dp b ing 

tay hole tu ddng. 0 ch i dp b ing tay, khi ph i t hien ehiy 
d d iu , ngudi v ln hanh bam nut start d dd. Luc niy, bpm 
se chay, van khdng ehe d vj tri tuong iJng se md de nude 
hut tii ket qua bom v l phun vao khu vUc ehly. Muon 
dirng thi I n nut Stop tuong irng. Cdn d ch i dd tu ddng, 
khi he thdng b io ehly nhin duac tin hieu b io ehiy tii 
ddng thdi 02 e lm b i ln (01 c im bien khoi v i 01 d m 
bi ln ngpn lira), he thdng tuddng phun suong s i hoat 
ddng. Khi do, ddng eP lai bom nude duac khdi ddng, cie 
van dien tif tuong irng dupe kfeh hoat. Nude dupe v in 
chuyen tif k i t qua cle dudng dng. cie van d i ln tCf rdi tdi 
d e vdi phun. Nude til cie vdi phun true t i l p phun v io 
vung ehly dudi dang suong [3], 
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Hinh 2.1: Ciu tnic tong thihi thing 

3. MO HlNH Md PHO NGTR EN P H A N M £ M UVBVIEW 

H I thdng md phdng dupe xiy dytig eho h i thdng 
phun suong cho 6 vj tri nhutren tau thue, bao gdm Khu 
vUe miy chfnh, miy phi t d i ln sd 1 v i 2, miy ph i t dien 
sd 3, khu vue ndi hoi, khu vuc 16 dot ric va khu may Ipc 
dau FO [1,4]. Giao d i ln bao gdm cie panel d l van h inh 
to ln bd h | thdng. Panel d i lu khi ln bom (dupe d i t gan 
bom), panel d i lu khiln cifu hda {dUoc dat khu vUc de 
thao t ic, di ehuyin), panel tin hi lu d e hdp d i lu khiln 
phun tai chd. Giao dien dupe the hien d cac Hinh 3.1 den 
Hinh 3,3 {tr ln LabVIEW duac thUc hien t r ln Front Panel). 
Tit e l giao d i ln niy duoc thuc hi ln g in nhu nguyin 
m lu so vdi h i thdng trong thuc t l 

3.1. Giao diln dieu khien bom 
Giao d i ln niy dieu khien hoat ddng ciia bom 6 

ehi dd tai ehd v i tif xa. 04 d i lu khiln tai chd chuyen 
cdng t ie Local/Remote v l vj tri tai chd (Local), khi dd vile 
d i lu khien bom chay bing cich I n nut Start. Khi bom 
dang chay m i qu i t l i thi se b lo ddng v i dimg bom. Khi 
bom chay m i i p luc khdng dii thi he thdng s i bao Low 
pressure, ddng thdi b lo ddng thdng qua ehudng va cdi, 

3.2. Giao diln dilu Ithil'n van 
Giao dien nay dieu khiln hoat dong eiia van tai 

penel d i lu khien trung tam. Khi he thong da cd ngudn 
sin sing hoat ddng den MAIN POWER se sing. De phun 
chd n io ta ehi ein b i m nut START 6 vi tri tuong irng. Liie 
dd, bom se tuddng ehay, van tuong img khu vuc se md. 
Nlu van md thinh cdng, d i n RELEASE se sang Trong 
trudng hop van khdng md hoic khdng ed Ip lue d d iu 
ra den VA/ABNORMAL se sang. D l dimg phun ta chi d n 
nhin niit STOP tuang ifng. 

m 
Hinh 3.2: Giao di^n diiu khiin van 

3.3. Giao diln cic tin hieu ngoai vi 
Giao d i ln n iy gdm eie nut I n dupe d i t tai chd, 

gan khu vUc d n phun (cd in ten m i u dd tren dd). D l 
phun khu vUc n io ta an niit i n tUOng ifng cd ghi t i n 
t r ln dd, qua trinh tUOng tu nhu an tai panel d i lu khiln 
trung t i m . Giao d i ln n iy gdm eie niit I n ddpc d^t t^i 
cho, gan khu vUc d n phun (cd in ten m iu dd tren dd). 
De phun khu vue n io ta an nut an tUOng dng cd ghi t i n 
t r ln do, qu i trinh tuang tu nhu an tai panel d i lu khiln 
trung t i m [4], 

Hinh 3.3: Clao diin eie tin hifu ngo^i vi 

— ra _ * 

B a ^ " 

ffyih 3.1: Giao di0n aiu khien bom 

Hinh 3.4: Sodd lip trinh cho eodu dliu khien bom 

ra - • 

I 

Hinh 3.5: Lip trinh he dieu khiin van 
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3.4. U p tr inh cho h i th6ng 
Trln LabVIEW, phin l ip trinh dUOe thUe hien t r l n 

Block Diagram. L$p trinh d l d i m b io thuc h i ln toan bd 
chde n ing nhu d l y lu c lu tai mue 3.1, 3.2 va 3.3. Chijrc 
ning d i lu khiln bom dupc the h i ln t r l n Hinh 3.4. L ip 
trinh t h i hi ln to in bp qua trinh hoat ddng d d c ch i 
d6 hao gdm: d i lu khien tai chd {Local) cle chde n ing 
ch?y (Start) dimg (Stop), tu ddng ehay khi d c h i dp tif 
xa {Remote). H | thdng eung cho ph ip giam sit ap lUc 
khi bom chay v i se ddng neu nhu bom bj qu i t i t . Chde 
ning d i lu khiln van dupc l i p trinh thda man to ln bd 
chufc ning nhu d l y lu c iu tai mue 3.2 va dupe the h i ln 
t r ln Hinh 3.5. 

3.5. Chay thijf ngh i lm h i th5ng mo phdng 
Cic k i t qu i ehay md phdng dUOc the hi ln t r l n d c 

Hinh 3.6 v l Hinh 3.7. Hinh 3.6 the h i ln bom dang hoat 
d6ng binh thudng, ch i do d i lu khi ln l i i tai ehd. Hinh 3.7 
t h i hi ln giao d i ln van dang md v i phun tai hai vi tri, dd 
l i khu vue miy chinh v l miy loc dau, ehe dp d i lu khien 

bing tay. 
Hinh 3.6: Ciao diin the hien bom dang hoat dong 

MMMnM(aami|MMl | nnp mibalpnri | LaalpBAbul 

•—•4Hi LOCAI 
* ^ • ^ MAIN I 
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4. K ^ LUAN 

Bli b lo da phin tfch ehung v l he thdng chilra chiy 
phun suong h ing FAIN t r ln t i u thiiy, tif dd xiy dung md 
hinh md phdng he thdng dd tren phan mIm LabVIEW. 
H I thdng md phdng nay tich hpp ehdc ning g i lm sit 
va d i lu khien va ed the k i t ndi tdi he thdng thue. D ly 
l i g i i i ph ip vd cung cd y nghTa, phye vu cdng t ie gi lng 
day vi trong thuc te mudn mua he nay l im g i io eu thi vd 
eiing d i t dd, edng kinh v l khd khan eho l ip di t . Mac dii 
h i thdng da duoc holn th i ln hon v l mat th i l t k l , t i ng 
chire ning g i im sit true quan t r ln miy tmh eiing nhu 
eic edng cu khie. Tuy nhiln, d ly mdi l i nhdng thiet k l 
ban d iu , chua dupc thd nghi lm thUc te Vdi tinh chi t 
quan trong trong viee ning eao y thirc phdng chiy chifa 
chiy, ndi dia hda sin pham trong cdng nghiep ddng t i u , 
th i l t nghi d l tai d n duac chii y hon nda trong cic van 
d l sau nhu dau tu kinh phi de sin xuat thif nghilm, sau 
dd dang ky sin pham v i thue hi ln dang ki lm vdi eic cO 
quan chde n ing d l t r i ln khai xudng tau. 
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Thiet ke, che tao may tao nuoc tfnh kiem Alkaline 

• ThS. NGUYEN OCrC ANH;ThS. NGUYEN MINH T U A N ; ThS. TA OLfC H A I 
Hpc viin Ky thudt Qudn su 

T O M T A T : Trong bai bio, nhdm t ic g i i tnnh biy 
quy trinh thiet ke. che tao may tao nude tinh kiem 
Alkaline dua tren nguyen ly dinh luat dien phan 
Faraday va phuong phip tmh chon do pH, Bo dieu 
khien PID duoc thiet ke va hien thyc tren board 
dieu khien Arduino 2560 vdi cac he so duoc lya 
chgn bing phuang phip thyc nghiem d i m b io 
ddng dien dien phan d i p ung do pH dau vao nhu 
yeu c iu Mo hinh may duoc thd nghiem, do pH ciia 
nude dau ra ducrc phan tich nho vao bd c i m bien 
pH c6 do nhay cao, sai s6 dii nhd Ket qu i nuoc 
tinh kiem Alkaline dat ySu c lu voi sai so dd pH cho 
ph6p Cic thong so khac nhu luu luong nude, kich 
thudc va khoi luong may dat yeu cau nhu da de ra 

TU K H 6 A ; NUOC tinh kiem, che tao may, bd dieu 
khi^n PID, 

ABSTRACT: In this article, authors presented the 
design and prototype making process of Alkaline 
water making machine based on Faraday's law of 
electrolysis and the method of pH level selection 
The PID controller is designed and implemented 
onto Arduino 2560 board with the selected 
coefficients to ensure the electrolytic current meets 
the desired pH level The prototype wastested 
and the pH of the output water was analyzed with 
supporting of the high sensitivity pH sensor The 
Alkaline water reached the requirement withsmall 
error enough Other parameters such as water flow, 
size and weight of machmeswere satisfied. 

KEYWORDS. Alkaline water, design machine, PID 
controller 

I.OATVAND^ 
04 xie dinh chit luang nude chi so Oxygen 

Reducton Potential (ORP) v i pH 11 hai chf sd quan trpng. 
Nude tinh khi l t cd dp pH tiem ein 7. nude tinh ki lm (hay 
edn gpi la Alkaline water) I I nude ed dp pH Idn hon 7 
[1,2]. Dd pH niy do cic ion gdc k i lm quyl t djnh va cle 
ion n iy dupe tao ra bdi qu i trinh d i ln phin cie kholng 
chit trong nUdc Dp PH cao di k im vdi g i l trj ehi sd ORP 
i m v l ngupc lai. Cie nh i nghiin cdu chi ra r ing, tinh 
chit h6a ly ciia nude the hien thdng qua hai ehi sd n iy 
v l cd t ie ddng tnic t i l p tdi sdc khde eon ngudi [3,4]. 
Cu the l i , nude ion k i lm giup d n b ing do pH trong eo 

the, duy tri luong nude, g i i i ddc, t ing cudng he thdng 
mien djch, g i im d n , ng in ch in sM phi t t r i ln eua t i lu 
dudng... Hi ln nay, ed mdt s6 lo^i miy tao nude ion ki lm 
cd t r l n thj trudng Viet Nam nhu Panasonic TK-AS45, 
AL700E v i Atiea Eco. Rd r ing, d iy l i mdt thj trudng t i lm 
ning, tuy nhien chi/a ed nhi lu nghiin cifu trong nude 
tap trung v io th i l t ke, ehe tao miy t^o nude tinh ki lm 
Alkaline. Chfnh vi t h i , trong b i i b io niy, nhdm t ic g i l 
gidi thieu quy trinh th i l t k l , c h i t^o mdt mSu miy tao 
nude ki lm Alkaline, 

2. P H A N T I C H N G U Y £ N LY H O A T DONG CI )A M A Y 

TAO NUOC K | £ M 
Phuong ph ip xif ly dupc thuc hi |n b ing cich d l |n 

hda nude da dupc Ipc so bd. Lupng nude niy dupe ion 
hda manh bdi hai d i ln cue sau dd duqc t ieh th inh hai 
ddng. Ddng thd nhi t (chilm 70%) mang tinh k i lm nh? 
dung d l udng, ddng thd hai (chilm 30%) e6 tfnh axit 
nhe diing d l khd triing hoic rira. Cy t h i nhU sau, ph in 
ifng hda hpe ehung khi d i ln hda phin t ich phin tif 
nude duoe t h i hi^n trong phuong trinh (1). 

2W,O(0-»2//,(g) + O,(g) (1) 
Tai d i ln cue dUong, nude bj d i |n phin theo phuong 

trinh (2). 
H.O^H' +OH - >Al>H =4CW + 4t'- . 2 / / (>• t) (2) 

Tai dly, H*e6n lai nhieu hon OH" nen nude tai d i ln 
cue n iy mang tinh axit (pH<7). 

Tai dien cue I m , nude bi d i ln phin theo phuong 
trinh (3). 

H,0-^H- +OH .2H- +2e^,H, (3) 

Tai diy, OH edn lai nhi lu hOn H" n l n nude tai d i ln 
cue n iy cd tinh kiem (pH>7). 

3. T H I I T Kg MAYTAG WSQC K I C M 
3.1 .Thong sd co isin cda md hinh miy tao nude kilm 
Sau khi phin tieh thdng sd kl thu i t cua cie miy 

tao nude k i lm thdng dyng h i ln nay nhu Panasonic TK-
AS45, AL700E, Atica Eco..., cd the nhin th iy d e thdng 
sd y lu d u CO b in de th i l t k l m iy tao k i lm nhu sau: 

Bing 3.1. Thdng s8yiu cau ca liin ciia miy tao nude kiem 
Thoncj so 

. Ju li/ongnUOc dau vac 

. Ju itong nu0C dau ra 

•1-- Memni/ocfl jurd 

'eucaukithUBt 

1 2 In 'ph'jt 

-' 2 l ivpn n 

S-lOlpHi COltiedifeuttiinh, 
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Kich thudc 

Trpng lutTng 

ttgu6oa>tn 

C6ngsuit ldida 

-«8x90x554(min, 

-5,0kg 

220-230v;50-60Hz 

280W 

3 J:. Nguyin ly hoattfong cua miy tao nUdc kiem 
So do ket cau v i so dd nguyin ly ciia m iy tao nude 

ki lm dupc hi ln thj nhu Hinh 3.1a v i 3.1b tuong dng. 
May bao gdm d c bd phin chfnh nhu binh d i ln phin, 
bom t ing i p , e lm b i ln luu lupng, van d i ln tif, dng ndi 
v l van x l . Khi miy hoat dpng, bom se hut nude tii nude 
miy qua b$ Ipc d l dUa vao miy. Miy hoat dpng d hai 
ehi dd, ch i dd x l d l l im sach bd d i ln phin v i ehe dp 
l im vilc. Tai c h i d6 x l , hai van d i ln tCr K4 va K5 s i md. 
Khi dd, nude c in tif binh dien phin v i bd loc ehly ra 
theo dng x i , Tai ehi dp l im vi|c, van K4 v i K5 se ddng. 
Nude s i dupe bom qua K3 v i e lm bien luu lupng d i n bd 
di|n phin.Tai bp dien phin nude se dupe d i ln phin.Tai 
dly, b6 d i lu khi ln se dua v io y lu d u d i u v io v i dua 
ra d ing di |n phii hop d l d i |n phan nhim dUa ra do pH 
phij hpp vdl y lu d u . Sau khi dien phin, nude s i duoc 
dua qua hai van Kl v i K2. D l tr inh hi ln tupng xuat hi ln 
k i t tiia quanh cue d i ln phin, bd d i lu khiln s i d io cue 
cua hai binh mdi phut m6t l ln . Do dd, ta sir dung hai 
cip Kl v i K2 de thay phien nhau l im viee. Nude bazo se 
dupc d in ra vdi tdi ngudi sif dung v i nude axit se dupe 
dua v l be th l i . 

B) ^ b) 
1 • Binh di$n phan: 2.3 - ung ndi; 4 - Dau ra. 5 - Dau vao: 6 - Bom 

ting ap, 7 - Dau xa, 8 - Cim biin luu luang. 9 - Iftn di0n tu 
Hinh 3.1: a) So dS kit du; b) So di nguyin ly may tao nude kiim 

3.3. Thilt ke nguyen ly tfilu khiln cho may tao 
nude kilm 

3.3.1. Phuang phdp tinh chon do pH 
Theo djnh lui t d i ln phin Faraday (F), khdi lUpng m 

ciia chit bl d i ln phin ti I I thuan vdi d i ln lupng q ehuyen 
qua chit d i ln phin v i dUOng lupng hda hpc A eua ehat 
dd. Phuong trinh (4) m6 t l mdi quan h i dd. 

F.' 
(4) 

Trong dd: F_.- Hing sd (nlu m tinh b ing gam; q tinh 
bing eu-l6ng, thi F̂  = 96521,9C ). 

Dp pH cua nude dupc tinh b ing cdng thdc: 
pH = -log[H']. (5) 

Trongdd: [H*] -Tdng sd moi duae tinh bdi cdng thdc (6): 
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IH-][0H ] = iO"{moPJ-) (6) 

Td phuong trinh d i ln phin (3), ta th iy vdi mdi moi 
electron trao ddi ta thu dupc mdt moi OH. Ap dyng dinh 
luat Faraday tacd: 

(7) [m 
Trong do: n - So electron trao doi; 1 - Ddng d i ln d i ln 

ph in ; t -Then gian d i ln phin; z - Sd duong lupng eiia eic 
ion cua chit d i ln ph in {z = 1); F = 96485Cmol'- Hing 
so Faraday. 

Viy ta cd: 
(8) IJ 

OH- 17 

Ddi vdl m iy tao nude kiem trong b i i b io niy, binh 
dien phin cd dung tich V = 175 ml. Thay v io edng thdc 
(8) tacd: 

h„.. = 
"" F.Q 

Ddng d i ln dien phin: 

(9) 

(10) 

3.3.2. Thiit ki bd dliu khien 
Nhu vay, theo edng thdc (10), d6 pH ciia nude dupc 

phu thude v io ddng dien d i ln phin l(t). O l d i lu khi ln 
qu i trinh tao nude ed dp pH nhu mong mudn, mdt bd 
d i lu khiln PID duoc sif dung. So dd bd dieu khien PID 
dupc t h i h i ln nhutrong Hinh 3.2. d i u v io eiia bd d i lu 
khien ehinh I I ddng d i ln d i ln phin mong mudn hay 
ehinh l i dp pH mong mudn. 06ng d i ln d iu ra duoc xic 
dinh b ing mdt c im bien ddng, sau dd se dUOc so sinh 
vdi ddng d i ln dat. Bp d i lu khien PID c in cd v io sai l^eh 
e (t) giifa tin h i lu phin hoi va tin h i lu d i t de d i lu ehinh 
sao eho ddng dien dau ra l^,(t} 6n dinh v l dung vdi y lu 
d u trong pham vi sai so eho phip. 

Hinh 3.2: So do bd dieu khiin PID 
Tin hieu sai lech qua khiu ti le, khiu tieh ph in va vi 

ph in sau dd dupe tong hpp lai d l tinh toan d iu ra cua 
bp d i lu khien PID. Tin h i lu dieu khien U(t) l i d i u ra ciia 
bp dieu khiln dupc tinh theo edng thdc: 

u{t) = KMi) + K,\^ e{r)dT + K,,j^eU) (11) 

Hinh 3.3 md t l SO dd nguyin ly dang khdi ciia h i 
thdng d i ln va d i lu khien eua th i l t bi prototype. Bd d i lu 
khien Arduino 2560 doe eac tin h i lu d iu vao v i thyc 
h i ln thu l t to ln PID dieu ehinh ddng dien d i ln phin d i p 
img phii hop vdi dp pH d iu vao dupe lua chpn trude dd. 
Bd he sd ciia bd d i lu khien PID duoe Ida chon: [K^ = 5; K 
= 0,01;K^ = 0). " 
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Hinh 3.3: Sa dd nguyin ly cua he thing diin va dieu khiin 

3.4. Th i l t k l md hinh may tao nUdc k i l m 
Dua v i so dd k i t cau, so dd nguyin ly ciia miy v i so 

d6 nguyin ly ciia he thdng d i ln v i d i lu khien, nhdm t ic 
g i i thue h i ln th i l t k l 3D md hinh miy tao nude kiem, 
CIc th i l t bj nhu bom di ln, binh d i ln phin, ong ndi dan 
nude, mach d i lu khiln, e lm b i ln lUu lupng v i van d i ln 
tii dupe bo trf b i n trong khung v l v6 miy nhu trong 
Hinh 3.4. 

Hinh 3.4 Thiet ke 3D hoan chinh may tao nuoe kiim 

4.CH£TA0VATHlJrNGHi$M 
Trong muc niy, nh6m t ic g i l t i ln hinh ch i tao 

hoin chfnh m6 hinh miy tao nude ki lm Kit qua ehe 
tao md hinh may tao nude k i lm nhu trong Hinh 4.1 v i 
4.2. Hinh 4.1 l i k i t eau co khf v i bp dieu khien eiia miy. 
Md hinh hoin ehinh eiia miy dupe the hien nhu Hinh 4.2 
sau khi d i l ip vd miy. Qui tnnh hoat ddng ciia may vdi 
cac ch i dp lua chon dp pH do ngudi diing th i l t l ip . Cie 
thdng sd cua miy nhu khdi lupng may, luu lupng nude 
v l cdng suit miy dat y lu c lu th i l t k l nha Bdng 3.1. 

Hinh 4.2: Hinh inh may t^ nude kiem hoin chinh 
O l t i ln h inh kiem tra dp pH eiia nUde d d i u ra, 

nhdm t ic g i l sir dyng d m b i ln Analog pH-Sensor 
Gravity (eiia hing Dfrobot) vdi d6 chinh xie ± 0,1 pH 
(gidi han do ti^ 0 -14 pH) tai nhi| t dd phdng [5]. Bdng 
4.1 l i the hi ln k i t qu i thif nghiem ciia miy tao nude 
k i lm tai 6 eh i dd b i t kl nhU: 8,0, 8,5, 9,0, 9,3, 9,7, lOpH. 
Sai sd tuy l t ddi Idn nh i t l i 0,05pH tai mde d i u v io 9,7 
v i l O p H . 

Bing 4.1. Kit qui do dd pH eiia nude diu ra 

SfithiJltiJ 

Thi nghiem 1 

Tfii nghiem 2 

Thi nghifm 3 

Thi nghi&m4 

Thi nghiem 5 

Ttii nghi&m 6 

DdpH 
mong mu6n 

a,o 

8,5 

9,0 

9,3 

9.7 

10.0 

D^ pH nude 
diura 

8,01 

8.52 

8.96 

9,31 

9,75 

9.9S 

SaUtftuyft 
a6\ 

0,01 

0,02 

0,04 

0,01 

0,05 

0,05 

Hinh 4 1 a) Panel co khi b) Panel dieu khien ciia miy 

5. K^T L U A N 

Trong bi i b lo niy, nhdm t ic g i i d i trinh bay quy 
trinh th i l t k l , ch i tao mau miy tao nude k i lm Alkaline 
tCf CO sd ly thuyl t d i n ch i tao va thir nghi lm. Nguyin 
ly l im viec eua miy dUa t r l n djnh lu i t d i ln phan 
Faraday v i phuong ph ip tinh chon do pH. Dua t r ln bd 
d i lu khien PID, d6ng d i ln dien phin duoc hieu chinh 
phij hap vdi do pH d iu v io. Md hinh 3D ciia miy dupe 
th i l t k l , prototype eiia miy duoc ehe tao. Kit qu i thUe 
nghiem cho thay, nUdc d i u ra dat y lu cau vdi sai s6 eho 
phep dii nhd, 
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