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DAl HQC THAI NGUYEN
TRUONG PAI HQC KY THUAT CONG NGHIEP

THONG TIN KET QUA NGHIEN CUU

1. Théng tin chung
- Tén dé tai: Thiét ké, ché tgo md hinh thiét bi khudy trén dung dich boi
tron twoi ngugi Caltex Aquatex 3180
- M4 s6: PH2015-TN02-06
- Chu nhiém dé tai: TS. P Thi Tam
- T6 chie chu tri: Truong Pai hoc Ky thuat Cong nghiép
- Thoi gian thuc hién: 2015 - 2016
2. Muc tiéu
2.1. Muc tiéu chung
Tinh toan thiét ké va ché tao thir nghiém thanh cong mé hinh thiét bi khuay
tron dung dich boi tron tudi ngudi Caltex Aquatex 31802
2.2. Muc tiéu cu thé
- Nghién ctru cac dac tinh hoat dong cua dong chay hai pha long — long
- Nghién ctu, thiét ké hé thong khudy dung dich:
+ Tang d6 dong nhat cua dung dich boi tron sau khi pha dat 95%;
+ Dung dich duoc pha tron ding ti 1é % cung cap cho mot sb loai may
cong cu;
+ Giam mtc tiéu thu dién nang.
- Chuyén giao c6ng nghé, thir nghiém thiét bj tai co s¢ san xuét
3. Tinh méi va sang tao
- Xac dinh lya chon duoc yéu té hop Iy cua thiét bi khudy tron phi hop voi
khuay tron dunhg dich dau Caltex Aquatex 31802;
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- Ung dung phuong phap ddng dang va md hinh thtr nghuyén dé tinh toan, lra
chon dugc bo thdng sé déng dang 1am théng sé dau vao cua qua trinh nghién
cau thi nghiém.

4. Két qua nghién ciru

- Ché tao thanh cdng thiét bi thiét bi khudy tron dung dich béi tron Caltex
Aquatex 3180 dap tng nang suit 2,5m* dung dich/thang dap ang muc tiéu cua
dé tai;

5. San pham

5.1. San pham khoa hoc:

- b6 Thi Tam, Nguyén Hoang Quan (2019), “Nghién ctu lya chon thiét ké
moé hinh thiét bi khudy tron dung dich boi tron tudi ngudi Caltex Aquatex
31807, Tap chi Co khi Viét Nam, 1+2, tr. 94-100.

- Do thi Tam, Tran The Long, Nguyen Hoang Quan (2019), “Application of
Similarity method and Dimensional analysis in determining the performance
parameters of Agitator paddles forcaltex Aquatex 3180 cutting Oil”,
International Journal of Engineering Technologies and Management
Research, pp. 47-54

5.2. San phﬁm dao tao: 01 luan van thac sy da bao vé.

- Nguyén Hoang Quan (2016), Thiét ké, ché tao thiét bi khudy trén dung dich
boi tron tuoi nguoi Caltex Aquatex 3180, Luan van thac sy k¥ thuat, Truong
Dai hoc K¥ thuat Cong nghiép, Pai hoc Thai Nguyén

5.3. San pham tng dung

01 M6 hinh may tron dung dich bodi tron tudi ngudi Caltex Aquatex 3180

6. Phwong thirc chuyén giao, dia chi &ng dung, tac déng va lei ich mang

lai ciia két qua nghién ciu:



+ Ung dung: Két qua nghién ctru duoc tng dung trong thuc tién san xuét caa
Cong ty TNHH MTV Co khi hoa chat 13- Tuyén Quang
+ Gi4o duc, dao tao: Két qua cua nghién ctu, tinh toan thiét ké mé hinh may
khuay dung dich boi tron lam ngudi 13 co sé trong giang day, nghién ctu
khoa hoc
+ Kinh té, x4 hoi:

- Tiét kiém chi chi nhan cong;

- Tang d6 dong nhat lugng dung dich boi tron sau khi khudy tron.

Ngay thang nam

T6 chic cha tri Chii nhi¢m aé tai
KT. HIEU TRUONG
PHO HIEU TRUONG

. TS. P6 Thi Tam
PGS.TS. Vii Ngoc Pi ¢



INFORMATION ON RESEARCH RESULTS
1. General information:
Project title: Design and manufacture the agitator model for Caltex Aquatex
3180 cutting oil
Code number: BH2015-TN02-06
Coordinator: Dr. Do Thi Tam
Implementing institution: TNU — Thai Nguyen University of Technology
Duration: from 2015 to 2016
2. Objective(s):
2.1. Overall objectives
Calculate, design, manufacture and test the agitator model successfully for
Caltex Aquatex 3180 cutting oil
2.2. Detailed objectives
- Study the performance characteristics of liquid-liquid two-phase flow
- Study and design the agitator system:
+ Quantify and provide the ingredient solution automatically;
+ Increasing the homogeneity of lubricating solution after mixing to 95%;
+ Working properly with the demand of productivity with the smallest power
consumption;
- Technology transfer, equipment testing at the production facility.
3. Creativeness and innovativeness:
- Determine and select the reasonable factors of the agitator device suitable
for mixing oil solution Caltex Aquatex 3180;
- Apply the similarity method and dimensional analysis to calculate and select a
set of similarity parameters as input parameters of the experimental research.
4. Research results:
- Successfully manufacturing the agitator device for Caltex Aquatex 3180
lubricating solution to meet the productivity of 2.5m* solution/month and
fulfill the objectives of the project.
5. Products:
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5.1. Scientific products: 01 national paper, 01 paper in an ISSN journal

- Do Thi Tam, Nguyen Hoang Quan, “Study to design a model of Agitator
paddles for Caltex Aquatex 3180 cutting oil, Viet Nam Mechanical
Engineering Journa, 1+2, pp. 94-100;

- Do thi Tam, Tran The Long, Nguyen Hoang Quan (2019), “Application of
Similarity method and Dimensional analysis in determining the performance
parameters of Agitator paddles forcaltex Aquatex 3180 cutting Oil”,
International Journal of Engineering Technologies and Management
Research, pp. 47-54

5.2. Training products

Nguyen Hoang Quan (2016), Design and manufacture the agitator model for
Caltex Aquatex 3180 cutting oil, Master thesis, Thai Nguyen University of
Technology.

5.3. Application products:

The agitator model of Caltex Aquatex 3180 cutting oil

6. Transfer alternatives, application institutions, impacts and benefits of
research results:

- Application: The research results were applied in practical production of
Mechanical and Chemical Company 13 in Tuyen Quang province.

- Education and training: The results of the study and the calculation and
design of the agitator model of cutting oil are the bases in teaching and
scientific research.

- Economic and social characters:

+ Saving labor costs;

+ Increasing the uniformity of lubricating solution after mixing.



PHAN MO DAU
1. Tinh cép thiét

Tron 12 mot quéa trinh quan trong va pho bién dé cai thién tinh dong nhat va
tinh thdng nhat caa hé thong. Nghién cau vé tron da duoc thuc hién tir rat
s6m, tir ban chat cac qué trinh tron, cac qua trinh dong luc hoc trong tron cho
dén céc ché tao cac thiét bi tron: Tron xay ra khi vat lidu dugc chuyén tir ving
nay sang ving khac (Chen et al, 2005;. Rushton, 1956). Cac yéu té trong vat
liéu tron bao gdm: ndng do, dd nhét, nhiét do, mau sic, giai doan (Paul et al.,
2004). Hoat dong pha tron cd thé dugc chia thanh ba loai chinh, khi 16ng, ran-
long, va tron chat long-long, Tron chat long-long dong mot quan trong vai trd
san xuét va tang dién tich bé can thiét dé nang cao khéi luong va truyén nhiét
gitra cac giai doan (O'Rourke va MacLoughlin, 2005;. Paul et al, 2004).Thuat
ngit " tron" duoc sir dung dé mo ta c6 thé tron chat long dé pha tron nuéc va
cac hydrocarbon hoac chat long c6 tinh axit hoic kiém két hop vai céc chat
long hitu co (Coker, 2001) va san xuat cac loai san pham nhii twong
(Jakobsen, 2008). Cac dic tinh dong luc chat long pha tron chat long-long
nhu phan ly va két dinh (Wichterle, 1995; Wang va Calabrese, 1986;
Sathyagal et al., 1996), giai doan dao ngugc (Norato et al., 1998), va anh
huong cua thanh phan hé thdng ciing nhu mét cua tap chat (Laurenzi et
al.,2009). Nhitng hién twong nay rat phac tap cho nén tron chat long-long
dugc mot trong nhimg qua trinh kho khan nhat trong moét s6 nganh cong
nghiép. Mat khac, pha tron cua céc chét long cé thé 1a mot hoat dong rat don
xay ra tir tir bang phan tir khuéch tan va doi luu ty nhién. Tuy nhién, hé thong
kich dong cd thé ap dung bat budc déi luu dé co dugc sy dong nhét nhanh
hon (Rushton, 1956).

Hién nay trén thi trudng nudc ngoai di co ban cac thiét bi khuay tron

nhung véi gia thanh cao, két ciu, tinh ning va thong sd cdng nghé co san va



bi mat nén khong pht hop vai didu kién san xuat cua don vi. Viéc ché tao mot
thiét bi khudy tron theo cac tidu chuan phu hop s& gidp cong ty TNHHMTV
Co khi hoa 13 chu dong vé két cau, nang suat, thiét 1ap thong sé cong nghé va
giam dang ké vé gia thanh.

Véi nhitng ly do trén, viéc “Thiét ké, ché tao thiét bi khudy tron dung
dich boéi tron tudi ngudi Caltex Aquatex 3180 tai cong ty TNHHMTYV Co

khi hda 13 12 mot van dé cap thiét dit ra va can duoc nghién cuu.

2. Pdi twogng, muc dich, ndi dung va phwong phap nghién ciru

2.1. Péi twong nghién ciru

- Nghién ctru cac dac tinh hoat dong cua dong chay hai pha léng — long;

- Nghién cuu, thiét ké hé théng khudy dung dich boi tron tudi nguodi Caltex
Aquatex 3180

2.2. Muc dich nghién cuu

- Nghién ctru cac dac tinh hoat dong cua dong chay hai pha long — long;
- Nghién ct, thiét ké hé théng khuay dung dich;

- Chuyén giao c6ng nghé, thir nghiém thiét bj tai co s san xuat.

2.3. Ngi dung nghién ciru

- Tién hanh khao sat, thu thap va phan tich cac thdng sé can thiét cia may

khudy tron dung dich;

- Nghién ctru dong chay caa chat long va dac tinh khuyéch tan cua dung dich;
- Thiét ké mé hinh thtr nghiém dap tng muc tiéu nghién cuau;

- Ché tao m6 hinh, tién hanh khao nghiém, hiéu chinh két cau;

- Phan tich két qua thir nghiém va hoan chinh mau may;

- COng bd két qua va bién soan tai liéu ky thuat huéng dan van hanh:



2.4. Phwong phap nghién cuu

- Phwong phap diéu tra, 1ay y kién chuyén gia, tap hop théng tin;
- Phuwong phap md hinh d6ng dang va phan tich thir nguyén;

- Phuong phap quy hoach thuc nghiém:

+ Xay dung hé thdng thi nghiém va ké hoach thyc nghiém

+ Tién hanh thuc nghiém.

+ Phan tich két qua.

3. Y nghia khoa hoc va thue tién cia dé tai
3.1. Y nghia khoa hoc

-'Y nghia khoa hoc: Xac dinh dugc mot s6 yéu td hop Iy cua thiét bi khuay
tron trong qué trinh lam viéc.

- Y nghia thyc tién: Thiét ké may khudy tron tu dong, nang cao chat lugng
cua dung dich san pham, gop phan nang cao ning suat, chat luong chi tiét va
tudi bén dung cu trong san xuat tai don vi.

3.2. Y nghia thuc tién
- Y nghia thuc tién: Thiét ké may khudy tron tu dong, nang cao chat luong

cua dung dich san pham, gop phan nang cao nang suat trong san Xuat;



CHUONG 1
TONG QUAN

1. Nghién cieu may khudy dung dich
1.1. Nghién ciru chung

Tron duoc hiéu 12 bat ky hoat dong sir dung dé thay d6i mot hé thng
khong ddng nhét thanh hé théng déng nhat. Mét luong vat chat co thé duoc
goi 1a ddng nhat khi khéi lugng cac thanh phan 1a c¢b dinh trong toan bo hé
théng tron. Tron 1a mot phan caa mét qué trinh héa hoc hay vat ly, chang han
nhu pha tron, nhil twong hoa, truyén nhiét va cac phan ang hoa hoc... [32].

Cong nghé khuay tron di phat trién tir nhimg nam 1950 véi nhiing
nghién ctu ndi caa Uhl va Gray [36]. Trong 40 nim qua, nhitng nghién cau
vé linh vuc nay di dong gop vao sy phat trien cia nganh cong nghiép hoa
chat, cong nghiép thuc pham, cong nghiép luyén kim, cong nghiép vat liéu
xay dung, cdng nghiép hoa duoc,...va trong doi song hang ngay.

Tron c6 thé dugc phan loai theo cac két hop khac nhau giita céac giai
doan khi, long va ran, tron chat long-long. Tron long-long 1a mot trong
nhitng khé khan nhat va c6 it nghién ciu nhat. Vé co ban, bat ky qua trinh
vat Iy, hoa hoc déu c6 thé xay ra trong qua trinh tron [20]. Bai vi khuéch tan
ty nhién trong chat long 1a cham, may khuay cung I lua chon phd bién dé
phan tan chat long va nhii hoa long vi ching cai thién do khuéch tan. Tuy
nhién, c6 thé l1ang phi mot lwong 16n ning luong dau vao théng qua lua chon
hé thong khong phu hop [25]. Hon nita, sy hiéu biét khong day da vé pha
tron cé thé dan dén chat lwong san pham khdng mong mudn va ting chi phi
san xuat. Thao tac tron thuong phuc tap, khéng chi yéu cau hiéu céac khia
canh dong chay chat long, ma con xem xét c4c thiét bi co khi va yéu cau

nang luong [21].



Quan sat dinh tinh va dinh luong, sb liéu thuc nghiém, va yéu té ché 4o
dong chay la can thiét va can duoc nhian manh trong bat ky nghién ctu thi
diém thtr nghiém trong qua trinh tron [37].

Cong nghé khudy tron chat l1ong-long duoc chia thanh 2 dang: “miscible
liquid-liquid mixing” va “immiscible liquid-liquid mixing” [40]. Dang thx
nhat md ta qua trinh cac chat long cé thé duoc tron Ian, dugc thuc hién cho
nhiéu muc dich: dé diéu chinh pH trong qua trinh 1én men, pha lodng d6 nhét
trong va dé pha tron cac thanh phan; tranh su phan tang trong cac thing chia.
Trong pha tron cac chat long c6 thé tron Ian, sy khuéch tan phan tir ciing gop
phan vao su dong nhat cudi cing caa hé théng dugc tron. Dang thir hai dé cap
dén sy phan tan caa chat long hoic dé hinh thanh nhii twong [28]. Su phan tan
cua chat long — “immiscible liquid-liquid mixing” dugc dung dé tron dung
dich c6 tinh axit hoac kiém két hop vai cac chat long hitu co [22]. Nhitng hién
tugng nay rat phac tap va 1a mot trong nhimg qué trinh khé khin nhat trong
mot s6 nganh céng nghiép [24].

Muc dich ctia qua trinh khuay trén:

1. Tao ra cac hé dong nhat tir cac thé tich long va long, khi va rin ¢ tinh
chat thanh phan khac nhau : dung dich, nhii twong, huyén phu, hé bot,...;

2. Tang cuong qua trinh trao ddi nhiét;

3. Tang cudng qua trinh trao doi chat bao gom qua trinh chuyén khoi va
qua trinh hoa hoc.

Phan loai may khuay trén dung dich:

Theo nghién ctu cua McCabe céc cong su (2001), khudy tron dung dich
c6 thé chia thanh cac dang khuay:

- Khuay co khi (xoay, rung);
- Khuay tron thay lyc;
- Khuay tron khi nén;

- Khuay tron duong ong (dong chay hdn loan, may tron tinh).



@ oRoRoR ok o)
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Hinh 1.1. Cac phuong phéap khuay dung dich
A. Khuiy co khi str dung tua-bin; B. Khudy co khi st dung canh;
C. Khuay thuay lyc; D. Khuay khi nén; E. Khudy khi nén diéu chinh tu
dong; F. Khuay thay luc phun chét chdng tao bot
Nguén: McCabe va c&c cong su (2001)

Tron long-long 1a mot qua trinh quan trong trong cac nganh cong nghiép
thudng duoc thuc hién trong cac hé thong khuay tron co hoc. Hiéu suat tron
long-long trong budng khuay cé thé duoc danh gia bang nhiéu thong sé khac
nhau, cu thé 1 tbc do khuay tron, thoi gian tron, thoi gian luu thong, muc tiéu
thu dién, v& va két ty, dién tich giao thoa va dao pha. Cac tham sb dau vao
nhu loai canh quat, so cong suat, md hinh dong chay, s6 luong canh quat va
phan khéi luong pha phan tan, ngoai cac tinh chét vat Iy caa cac pha nhu do
nhét va mat do cling dugc xem xet [34].

Trong s cac loai may khudy, may khudy co khi duoc sir dung rong rai
hon ca vi ¢6 thé diéu chinh tdc d6 khudy theo y muén, thoi gian khudy ngan,
dung tich bé nho va dé ché tao, trong gigi han linh vuc nghién ciru, dé tai tap
trung nghién ciu vé may khuay tron co khi.

May khudy tron co khi néi chung 1a loai thiét bi c6 canh khudy dang

canh quat, tuabin... Trén mot truc c6 thé lap nhiéu hon mot b canh. May tron



co khi thuong dugc xay dung véi mot truc thang dimg diéu khién bai mot bo
giam toc do va dong co dién. May khiy co khi dung ning luong cua cénh
khiy chuyén dong trong nudc tai ra sy x40 tron dong chay. Nang luong cua
canh khudy phu thudc vao duong kinh canh va toc dé chuyén dong cua canh.
Diéu chinh téc d6 quay cua cénh s& diéu chinh dugc ning lwong tiéu hao va
cudng d6 khuay. Nang luong canh khudy tao ra dong chay réi, tir d6 tang do
ddng nhét caa dung dich trong budng khudy. Canh khuiy duoc ciu tao theo

nhiéu kiéu khac nhau tly thudc vao muc dich khudy tron.

Hinh 1.2. May khuay co khi

1.2. Pic tinh caa qué trinh khuay tron
1.2.1. Ché @9 adng hoc khi khuay - trén

Dé co cau khudy c6 thé quay & toc 6 mong muén, ta can cung cip ning
lwong dé khac phuc cac tré luc cua dung dich. Cac nghién cau ly thuyét ciing
nhu thyc nghiém cho thay céng suat cung cip cho co cau khuay phu thudc
chu yéu vao:

« Loai co cau khuay;

. Van téc quay cia co ciu khudy;



« Céc tinh chét luu bién cua dung dich;

« Cac dic diém hinh hoc cua thing chira.

Mot sb nghién ctu [17], [29] cho thay: Céng suat 1a mot trong nhiing
yéu t6 quyét dinh trong viéc lua chon canh khudy. Céng suét ciing lién quan
dén mot s6 nhom khong thir nguyén nhu chuan sé Reynold va va chuan sb
Froude ciing nhu cac théng sé hinh hoc khac dé dat dugc hiéu qua kinh té.
Lwa chon cénh quat phu thudc vao mét sé yéu td, chang han nhu d6 nhét cua
chat long, diéu kién van hanh va ché do dong chay hé thong

Bang phuong phép phan tich thar nguyén cac sé liéu thu thap duoc,

nguoi ta thay c6 mdi quan hé gitta cac dai lugng sau

2
+ Chuan s Reynolds : Re = d :‘p (1.1)
2
+ Chuan sb Froude :  Fr = Ngd (1.2)
, , P
+ Chi so6 cong suat Po : Po = NEPEN (1.3)

Trong do:

Re: Chuan sb dic trung cho ché do chuyén dong caa dong chay khi
khuay tron;

Fr : Hé sb Froude thé hién tac dong cua trong truong;

Po: Hé s6 cong suat dic trung cho cong suat khudy tron;

P: 14 cOng suat khudy tron, kw;

N: Téc d6 quay cua dong co, s™;

d: Buong kinh cua canh khuay, m;

g: la gia téc trong truong, m/s?;

p: Khéi lugng riéng caa dung dich, kg/m®;

w: B nhot dong luc, mPa.s (cst)



Trong co hoc chat long, Chuan s Reynolds 1a mét gia tri khong thi
nguyén biéu thi 6 16n tuong ddi gitra anh hudng gay béi luc quén tinh va luc
ma sat trong (tinh nhét) 1én dong chay.

Ché d6 chay cua nguyén liéu trong thiét bi khudy - tron duoc chia thanh
ba mién twong ung vai gia tri cua chuan s6 Reynold.

- Chay theo dong: 0 <R <10
- Chay qua do: 10 <R <10°
- Chay x0ay réi:  10° <Rg < 107

M@i lién hé giira chuan sé Reynolds va hé sé cong suit P,

101— LINL) A=
E 2%
p 3
—15 N N
pnd L5
Y \
10°k
2 N\
i N
i N
10'E NN
I 6 ]
— e 5
3 5 —~—
10"E N = ]
C 1 1
P g [~
[ \\:
1 1 L1l L1 1111 11 INNT] 11 IR - it
10° 10’ 10° 107 i 10

Hinh 1.3. Mdi quan hé giita Py va R, caa mot sé loai canh khudy [24]
1. Rushton Turbine; 2. Turbine backswept 6 canh; 3. Turbine canh nghiéng 6
canh; 4. Tuabine 3 canh; 5. Canh quat;
6a, b. Canh cat ¢ng suat cao
1.2.2. Chuyén ddng cia dong chay trong may khuay tron
Huéng chuyén dong tiép tuyén: Chét long & thing chtra c6 chuyén dong

phu hop véi quy dao chuyén dong caa canh khudy. Su khuay tron chat long


https://vi.wikipedia.org/wiki/Qu%C3%A1n_t%C3%ADnh
https://vi.wikipedia.org/wiki/%C4%90%E1%BB%99_nh%E1%BB%9Bt
https://vi.wikipedia.org/w/index.php?title=D%C3%B2ng_ch%E1%BA%A3y&action=edit&redlink=1
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doc truc khong dang ké; khudy tron xay ra vi xody, phat sinh theo duong vién
ctia canh. Chat lugng khudy tron khong cao. Chay tiép tuyén 1a dic tinh riéng
ctia may khudy c6 canh thang diing va téc do quay cham, trong d6 khong phat
sinh dong hudng tam do lyc ly tdm tao ra.

Huéng chuyén dong hudng tdm: Chit long & trong thung chia duoc
chuyén dong tir canh khudy hudng vao tam. Bé dam bao cho chat long chay
huéng tm can phai dé cho luc ly tdm 16n hon luc chay vong cua chat long.

Hudéng chuyén dong hudng truc: Chat long trong thiing chira di vao va &

canh khudy chay ra song song véi truc [40]

I

LIQUID
LEVEL

Hinh 1.4. Huéng chuyén déng caa dong chay trong may khudy [37]

(@) Canh quat huong truc hoac hudng tam khong ¢ vach ngan
(b) Vi tri ngoai trung tdm lam giam dong xoay.
(c) Canh quat hudng truc ¢6 vach ngan

(d) Céanh quat hudng tam c6 vach ngan.
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1.2.3. Thoi gian khuay trén

Thai gian tron 1a mot trong nhitng thong sé quan trong nhat trong tron
chat long-long vi no ciing 1a thoi gian can thiét dé c6 dugc mot mac do dong
nhat mong muédn trong bé tron [25], [28]. Buong kinh canh khuiy, duong
kinh bé tron, do nhét chat long... 1a cac thong s hiéu qua dé xac dinh thoi
gian tron [23], [26]. Patwardhan va Joshi [29] cling xac dinh thoi gian tron
vé6i khoang 40 dang canh khuay dong chay huéng truc. Cac canh bom duoc
thay d6i trong goc, xodn, chiéu rong, duong kinh, vi tri va huéng bom. Két
qua cho thay viéc sir dung canh turbine nghiéng dan dén thoi gian tron ngan
nhat. Xac dinh thoi gian tron boi Zhao va cac cong su [39] trong mot hé thong
dau va nudc cho thay su gia ting trong thoi gian tron boi vi dau nhe hon nudc
do d6 nd c6 xu hudng két hop lai va o lai trén bé mat, dan dén su phan tan
kém cua dau va tang thoi gian tron. Nghién cau thoi gian tron cho chat long
sau hang loat cac thi nghiém cua Van de Vusse va cac cong su [38] da chi ra
rang trong khu vuc dong chay hdn loan, thoi gian tron c6 lién quan truc tiép
dén cong suat bom ctia banh cong tac.

Pip va céac cong su [32] dé nghi cac mdi twong quan sau day dé tinh toan

thoi gian khudy tron:

t,, = 5.91.d>3 (‘J?”]” (d‘]m (1.4)

2
Trong do:
dy : 1a duwong kinh thung tron, m
d : 1a duong kinh canh khuay, m
V : la thé tich dung dich, |
p: Khéi lugng riéng cua dung dich, kg/m®;
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1.2.4. Khoi lrong riéng va do nhét chat léng

Bouwmans va c&c cong su [17] nghién cau anh huong cia khéi luong
riéng va d6 nhét dén thoi gian tron khi ching duoc tron trong cac diéu kién
khac nhau (loai canh, loai may, va toc d6 ciia may khudy), ciing nhu vi tri cta
viéc bd sung chat 1ong véi chat long tht hai trong budng tron. Ho nhan thay
rang khi mot chét long thém vao nhe hon khdi chat long da co trong budng
tron, sé tao ra hiéu thoi gian tron can nhiéu hon, tbc d6 khudy thip hon. Khi
chét long duoc thém vi tri gan cénh, thoi gian tron khong khac biét. Va qua
trinh nghién ctru da chi ra dwoc méi quan hé gitta d6 nhét cua chat 16ng va
dang canh khuay tron (hinh 1.5).

7

10

6

10

10°

Helical ribbons

4

Helical screws

10

Gate anchors

3

10

Anchors

10°

\'i.\cﬂsil'\ (Ccnlipui\c)

Flat-blade turbines
paddles

propellers

10

1
Hinh 1.5. Mbi quan hé gitta d6 nhét chat 1ong va dang canh tron [14]
1.2.5. P§ ddng nhat

Cokolob 1. A [1] da dé xuat phwong trinh dong hoc cua qua trinh tron dudi
dang:

Ve = fi(t) + fa(t); (1.5)
Trong do:
Ve - Do tron khong déu caa hdn hop;
f1(t)- Ham dac trung cho qua trinh tron thuan;

f,(t)- Ham déc trung cho qua trinh trén nguoc.
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Mot s6 tac gia khac cling da c6 nhitng nhan xét tvong tu nhu vay, coi
qué trinh tron 1a su thay doi mat 6 C; cua thanh phan hdn hop, da thanh 1ap
méi quan hé giita tbc d6 qua trinh tron véi su thay doi mat d¢o C; trong mot

don vi thoi gian tinh theo céng thuc:

y 2 4G _ dti(t) df,()

dt  dt dt (1.6)

- M6 hinh toan cua Packarosa E.A biéu thi chat luong tron trén co sé

nghién ciu may khudy tron kiéu canh gat:

Il

V, = Aat) * + Dlglat) = 1

c

,%,%,mt) (1.7)

Trong do:
A, B, D - la ham cua cac dai luong khong thir nguyén;
|1, | - kich thudc cua cac thanh phan, |
v1,y - Mat do céac thanh phan;
g - gia téc trong truong, m/s%;
o - van téc goc; rad.s™
¢ - hé sb chira ciia thung may tron;
t - thoi gian tron, s
1.2.6. Nghién ctru co ban vé canh khuay
Mot s6 nghién ciru vé canh khudy [24], [32], [35] cho thiy

* Canh dong chay hudng truc (Axial Flow Impellers)
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Hinh 1.6. Dang canh khudy dong chay hudng truc [30]

Dang canh quat (marine propeller): Pay 1a kiéu canh da duoc thiét ké co
tir 1au doi, duge st dung trong cac bé khuay nho dé khuay tron chat ran, chat
huyén phu hozc ding trong qua trinh truyén nhiét. Do thuong duoc ché tao
bang phuong phéap diic, cho nén canh rat nang khi co kich thudc 16n.

Dang tuabin canh nghiéng (pitched blade turbine): Thiét ké bao gom
nhiéu canh gan ddi xang trén truc bang vit hoic moi han. Loai nay c6 trong
lwong nho hon dang canh quat c6 cung dudng kinh. Cénh c6 thé tao ra goc bat
ky vai truc tir 10 dén 90°. Khi hoat dong, canh tao ra dong chay hdn hop doc
tryc va xuyén tam, toc do khuay cham tir 20100 vong/phat. Dang canh nay
phu hop véi khudy tron dung dich cé d6 nhét trung binh

Dang canh lugi lem (retreat blade impeller): Dang canh khuay nay duoc
phat trién boi Cong ty Pfaudler, dic biét sir dung cho cac 10 phan tng tao 16p
thity tinh 16t ding dé chtra chat long an mon cao.

Dang canh 2 ludi (Mig and Intermig): Pay la san pham dugc phat trién
bai cong ty Ekato, canh khuay gom hai ludi canh dat doc truc, c6 2 dang: Mig
va Intermig, Thiét ké nay chu yéu la cho cac chét long c6 o nhét cao, ¢4 ti l¢

duong kinh canh khuay / duong kinh thing cao (D / T > 0,7). Phan ludi ngoai
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cua Intermig c6 hai phan so le duoc thiét ké dé dong chay truc 16 rang hon va
mot sé dién ning tiéu thu thap hon. Loai Mig duoc sir dung cho may khuay
cho ty Ié chiéu cao chat long / dudng kinh thung cao (H/ T = 1), 2 loai cénh
nay dic biét thich hop trong khudy cac chat két tinh véi luu lugng thap.

* Canh dong chay hudng tam

S P

Open Flat Blade Disk Style (Rushton) Backswept open

- (ot

Scaba SRGT Backswept with disk Spring Impeller
Chemineer CD6
{Smith)

Hinh 1.7. Dang canh khudy dong chay hudng tim [30]

Gidng nhu dang canh bom tuabin dong chay doc truc, canh khuay dong
chay hudng tam thudng duoc st dung cho chat 1ong c¢6 do nhét thap va trung
binh. Mic di ching cd thé duoc st dung cho bat ky loai khudy tron don hoic
da pha, nhung hiéu qua nhét khi khudy dang khi - l6ng va long-long. So véi
dang canh khuay dong chay doc truc, chiing cung cap mirc do xao tron cao
hon véi cdng suat thap hon.

Canh dong chay huéng tdm cd dang dia (tuabin Rushton) c6 thé c6 ludi
phang hoic cong (tuabin backswept). Loai tuabin Rushton cung cip dong
chay xuyén tdm dong déu hon so véi dang canh Backswept. Tuabin Rushton
duoc xay dung vai sau canh thang dung trén dia. Kich thude tuong dbi chuan
ctia chiéu dai canh la D/4, cua chiéu rong ludi 1a D/5, va dudng kinh dia tir
(0,66 = 0.75) D. Tuabin backswept c6 sau ludi cong véi hé sb cong suat thap

hon so vai cac tuabin Rushton 20%. Cac backswept chong su tich tu vat liéu
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trén ludi. N6 cling it bi x6i mon nén dugc tng dung trong cdng nghiép xu
ly chat thai noi chung va xir Iy chit xo trong cac nganh cong nghiép gidy
va bot gidy.

* Canh thuy luc (Hydrofoil Impellers):

Canh ngam c6 ba hoic bén ludi xoan nhon va d6i khi dau canh duogc
mép tron. Dang canh nay cd hé sb cdng suat thap, dong chay manh, tiéu thu
dién ning thip hon so véi tuabin canh nghiéng. Cac dong chay manh hon
theo hudng bom nhung dong chay xo0dy cua canh khong manh mé nhu dang
canh tuabin hudng chay doc truc. Lightnin A310, Chemineer HE3 va EMI
Rotofoil 12 nhitng dang canh rat hiéu qua trong cong nghé khuay tron chat
long va chat ran. A315 Lightnin va Prochem Maxflo cé hiéu qua cho su phan

tan khi trong hé thong khuay tron long - ran.

<3 <P D

Lightnin A310 Chemineer HE3 EMI Rotofoil

) )
S T
Lightnin A315 Prochem Maxflo Ekato INTERPROP

Hinh 1.8. Dang canh thuy luc [30]
* Canh cit (High-Shear Impellers)
Canh cit van hanh ¢ téc d6 cao va duoc sir dung cho viéc bé sung giai
doan thir hai (vi dy, khi, 16ng, ran, bot) vao nghién, tan bot mau. Trong
nhitng dang cénh cit phd bién, dang Sawtooth hoat dong & téc do cao nhat, va

cling tao 1&n sy réi loan trong dung dich Ia nhiéu nhat
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Hinh 1.9. Dang canh cit [30]
1.2.7. Vi tri dit canh khuay

Nghién ctu vé vi tri ddt canh khudy nhiam dé canh chiu mét luc can nhé
nhat cho phép khi chuyén dong. Dé thuc hién duoc diéu do, canh tron ¢é hinh
dang dé &p suat bién thién doc theo canh, sao cho noi ma 4p suét tang, su bién
thién phai xay ra cham.

G6c nghiéng tao boi bé mat canh va truc nam ngang thong thuong lay
khoang 40 + 50° dam bao cho lyc nang canh Fy bang khong; khi dé luc can
chuyén dong cua canh va dung dich ti 18 véi p.v>. Trong d6 p 1a khdi luong
riéng caa dung chat. Néu tinh dén do dai cua canh tron |, ta c6 thé viét:

Fp=Ap. Vol Iy I, (1.8)

Hang s6 A dugc xac dinh bang thuc nghiém, nd phu thudc vao goc o.

Véi loai canh tron cé chiéu dai rat 16n, khi d6 luc nang ti 1& véi chiéu dai
va hang sé A chi phu thudc vao dang cua profin tiét dién ngang cua céanh.

Trong co hoc, nhiéu tac gia dung hé sé nang céanh theo cong thic sau:

F
Cy = — (1.9)
E'p'vz'lx'lz

Loai canh tron dai, hé sb nang ti 1& véi goc a, khéng phu thudc vao van te

chuyén dong:
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C,=Aa (1.10)
1.3. Pic diém dung dich tron ngudi Caltex Aquatex 3180

Dung dich la dau pha da dung duoc san xuét tr dau géc dac biét, tac
nhan lién két va céc chat nhii hoa & mirc cao tao ra mot hé nhii rat bén ngay ca
v6i nude trong d6i cing va & ndong d6 dung dich cao. Co tinh nang tay rira va
dung luong kiém cao, it tao bot, cing véi chat diét khuan giup chdng nhiéu
loai vi sinh vat thudng c6 trong cac bé chira dung dich.

Ung dung dung dich tron ngudi Caltex Aquatex 3180

« Cac cong doan gia cong nhe nhu khoan, bao, phay, cua va tién trén cac
loai thép cac - bon va thép hop kim khac nhau tir mém dén vira, dic biét khi
str dung mili cat cac — bit.

« Puoc chi dinh sir dung cho cac cong doan mai ma thudng can cé mot
dung dich nhii rat sach dé ling nhanh cac mat kim loai.

o Cac dung dich cat got kim loai ¢6 chtta nuéc nhu cac dung dich nhii
dau khong bao gio dugce dung cho gia cong ma -gié vi co thé giy chay hoic
nd. San pham cua Caltex dyoc khuyén nghi dé gia cong nhitng kim loai nay 1a
Almag Oil.

Pha tron dung dich tron ngudi Caltex Aquatex 3180

e Caltex Aquatex 3180 khi pha tron véi nudc tao nén dung dich nhii
trang sira. Co thé st dung véi nude co do ctimg toan phan dén 200mg/l. Ludn
ludn pha dau vao nuée (khong lam nguoc lai);

« Nong d6 phan traim khi pha tron. Do6i véi gia cong cat got thong
thuong: 5 - 10%; ddi voi mai: 5%:; Pd nhdt ctia hdn hop la 29,4 mPa.s.

Uu diém dich tron ngudi Caltex Aquatex 3180

e Gia cong cit got va mai hiéu qua:

Ham luong chét tay rira cao gitip ngdn chin phoi va mat vun bam 1én dia
mai, dong thoi giup tay sach va lang cac phoi gia cong. Do it tao bot nén rat

thuan 191 cho cac cong doan gia cong trén may co6 toc do cao.
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e DO chinh x4c va d bong bé mit cao

Dic tinh 1am mat va boi tron rat tdt cia dung dich nhii giap ha nhiét &
ving cdt got, giam ma sat gitta dung cu cat va chi tiét gia cong gitp dat do
chinh xac vé kich thudc cling nhu chat luong bé mat gia cong cao. Ham luong
chit téy rira cao gitip dia mai lam viéc dé dang va dat duoc sy hoan thién bé
mat tuy¢t hdo.

e Giam chi phi bao tri

Ham luong chét tay rira cao giGip 1am sach va lang bui mai, kéo dai tudi
tho dfa mai. Thanh phan dau gbc trong nhii dugc chon loc dé bao vé chéng ri
hitu hiéu cho mdy va chi tiét. Him luong kiém cao cho phép trung hoa
luong axit gia tang trong qua trinh str dung.

e K¢o dai thoi gian st dung cua dung dich

Su phéi tron hop 1y dau gdc, chat nhil hod va céac tac nhan lién két giup
tao nén hé nhii 6n dinh va bén trong thoi gian dai. Dung luong kiém cao gitp
cai thién kha ning chéng xubng cap nhii do vi khuan. Thanh phan diét khuan
hitu hiéu cho phép chéng vi sinh vit.

Nhan xét

Dung dich Caltex Aquatex 3180 sau khi pha véi ti 1€ 5% véi nudce, ¢o6 do
nhét cta hon hop 13 29.4 cts (29,4 mPa.s). Két qua nghién ctru trén hinh 1.5
cho thay, d6 nhdt nay phu hop véi lwa chon kiéu may khudy co khi dang cénh
quat hoac turbine cénh, tuy nhién, phan tich tai muc 1.1.6 chi ra thiét ké dang
turbine canh don gian hon, nhe hon loai canh quat c6 cung kich thudc duong
kinh, phtt hop véi qué trinh khudy tron dung dich c6 d6 nhét trung binh, mat
khac, két luan tai muc 1.1.3 cho thdy, thiét ké nay phu hop véi khudy tron
dung dich dau va nudc va cho thoi gian khudy tron nho, tir d6 dan dén cong
sut tiéu thu nho, giam chi phi san xuét.

Turbine canh c6 thé c6 dang 6 canh hodc 3 canh, tuy nhién dang 3 canh

c6 hé s6 cong suit nho hon voi chit 10ng ¢o cung d6 nhdt (hinh 1.3)
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1.4. Nghién cieu thiét ké may khuay dung dich

Nghién ctru trén thé gisi vé may tron da c6 tir hon nira thap ky, cac cong
ty vé thiét bi khudy ndi tiéng nhu Mixtec Philadelpia, cong ty Barnarnt... da
gidi thiéu rat nhiéu san pham may tron da dang véi nhiéu dong san pham cho
cac linh vuc khac nhau, cac thiét ké nay co ban ciing dua trén cac két qua
nghién ctu vé may khuay tron long — long, dong thoi cé nhitng thong tin khac
biét vé thiét ké may dua vao cac két qua nghién ciu chuyén biét cho nhiing
muc dich, vat liéu va diéu kién khudy tron khac nhau.

O Viét Nam, di c6 nhitng nghién ctu vé may tron, nhung van dang tap
trung cho linh vuc cdng nghé tron chat ran trong linh vuc cong nghiép xay
dung, cdng nghé ché bién thirc dn chin nubdi, nghién ciu vé tron chat long —
long trong linh vuc hda chat hién nay con dang boé ngé [4], [5], [6], [7], [8],
[9], [10], [14]. Céc thiét ké, van hanh dang st dung phan I6n trong cac phong
thi nghiém tai cac trudong Dai hoc hoic Vién nghién ciru ma chua ¢ cong bd
ap dung cu thé vao thyc té.

Pé tai tap trung nghién cau thuc nghiém vé may khudy co khi Turbine 3
canh, dua trén cac két qua nghién ctru da co trén thé gigi vé thoi gian tron,
cong suat tron, ché do dong hoc cua may tron théng qua hé s Re, dong thoi
tiép tuc thuc nghiém vé téc do quay cua truc chinh n, géc nghiéng canh a, khe
ho gitta canh khudy va day thung h, tir d6 ché tao may khuay dung dich
Caltex Aquatex 3180, tng dung tai Nha may cong ty TNHHMTYV Co khi hoa
13 tai Tuyén Quang. Hién nay trén thi truong ¢ ban céac thiét bi khuay tron
nhung véi gia thanh cao, két cu, tinh nang va thong sé cong nghé c6 san va
bi mat nén khong phi hop véi diéu kién san xuat riéng cia don vi. Viéc ché
tao mot thiét bi khudy tron theo céc tiéu chuan phu hop sé gitp cha dong vé

két cau, nang suat, thiét 1ap thdng s6 cong nghé va giam dang ké vé gia thanh.
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Két luan chwong 1

1. Nghién ctu, thiét ké may khudy dung dich 1a mot linh vuc nghién cau
méi tai Viét Nam va phi hop véi y&u cau caa thuc té;

2. Thiét ké méay khudy co khi dang turbine 3 cénh phi hop dé khuay
tron dung dich Caltex Aquatex 3180 sau khi pha véi ti 1€ 5% véi nude, c¢6 do
nhot 14 29,4 cts ( 29,4 mPa.s) nhim dit duoc do ddng nhat trén 95% vai thoi
gian tron ngan va cong suat thap (muc 1.1.1; 1.1.3; 1.1.6);

3. Théng sb vé thoi gian tron, céng suét tron, ché do dong hoc cua may
tron thong qua hé sé Re, goc nghiéng caa canh cua may khuiy s& duoc tinh
toan, lya chon thiét ké trong chuong 3, cac thi nghiém trong chuong 4 sé& chi
ra cac théng sé phl hop duoc nham dat dugc muc dich nghién ctu. Nhiing

két luan va kién nghi s& dugc dua ra trong phan cudi cia bao cao dé tai.
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Chwong 2
PHUONG PHAP NGHIEN CUU
2.1. Co sé ly thuyét caa qué trinh khuay

Trong cong nghé khudy tron hda chat, nguyén liéu dugc chuyén dong
trong diéu Kién co tac dung cua canh tron, vé mat ciu tric vat ly c¢d thé xem
nhu qué trinh khudy chat ran - 1ong, rin - khi, hoac long — long. Truong hop
cudi cung duoc goi 1a dong luu chét hai pha.

Dong hai pha thuong gap trong tu nhién. Trong k¥ thuat, dong hai pha
duoc wng dung & thiét bi trao doi nhiét, thiét bi hda chat, cong nghé ché bién
thuc pham, ché bién thic an chan nudi v.v... Cum tir hai pha dung dé biéu
dién khéi luu chit cung céu trac vat ly. Trong dong hai pha, cac pha khéc
nhau cé sy tuong tac 1an nhau, lam thay doi hinh dang mat phan cach, chuyén
tur dang dong chay nay sang dong chay khac, vi vay dong chay hai pha thuong
dugc phan ra ché do dong khac nhau véi phuong phap nghién ctu khac nhau.

Pong luc hoc dong hai pha, kha nang chuyén pha la nhiing hién tuong rat
phtc tap (vi tri phan cach, diéu kién vach phac tap v.v...). Thuat ngir truyén
thong dugc dung dé phan loai dong hai pha 1a “kiéu dong chay” véi ché do
thay doi theo thoi gian
2.1.1. Anh hwéng caa qua trinh khudy tron dén qua trinh chuyén khoi
cua dong hai pha

Su chuyén khdi (n6i chung) xay ra gitta hai pha diing yén hoac gitta hai
pha chuyén dong, qué trinh khuay tron s& 1am cho hai pha chuyén dong twong
dbi vai nhau.

Theo [1] phuong trinh chuyén khdi nhu sau:

Ja =Kk (Cy- Cy) 2.1)

Trong do:

- Ja 12 khéi luong chat A khuyéch tan tir pha 1 sang pha 2 trén mot

don vi dién tich trong don vi thoi gian;
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- Cy, C, la ndng do chat A ;

- k 1a hé sb thuc nghiém.
Dung cdng thire chuan s6 Nuxen trong trudng hop vat lidu roi 2 pha:

N, =C.Ré-Pr0 (2.2)

Trong do:

- Hing sé C, s mil a, b xac dinh bing thuc nghiém phu thudc vao

canh tron, thong sé hinh hoc, ché do chuyén dong;
- Rex: Chuin sb Reynold:;
- Rio : Chuan s6 Pranditl.

M
Pro- T~
@ peDQ

Trong dé
- u: do nhaot dong luc, kg/m.s;
- pe: khéi luong riéng cua vt liéu, kg/m®.
Néu goi D 12 hé s6 khuyéch tan phan tir ta cd chuan so6 Nuxen khuyéch tan
Nyo:

N = KD (2.3)

uQ D
Q

- Dy 12 dudng kinh co ciu khuay;
- Ka lahésotile.

Nhu vay:

a b
K,.D, :C(p.n.Df] p
Dq H Pe-Dq

Pé nghién cau dong vat liéu roi, can xem xét lyc tac dung 1én ching.
Vat liéu roi chiu tac dung boi nhirng luc sau:

+ Luc bé mat, bao gém: &p luc, luc ma sat, phan luc tir thanh tac dung
lén canh dao, tron v.v...;

+ Luc khéi: trong luc, luc quén tinh.
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Khi giai mot bai toan vé dong chuyén dong vat liéu roi, can ap dung
nguyén 1y co ban cua co hoc, vat ly hoc.

- Nguyén Iy bao toan khéi luong:
- Nguyén ly bao toan dong luong va moment dong luong;
- Nguyén ly bao toan niang luong.
Véi mot phan tir vat lidu 6 thé biéu dién:
p (X,y,Z, 1) - khéi luong riéng;
p (X.y,z, t) - 4p Suat;
T (X,Y,2,t) - nhiét do;
Vv (X,y,Z,t) - van téc.
Thuong ki hiéu p 1a ap suat, dao ham theo x 1a op/ox.
+ Nguyén Iy bao toan khéi lugng.
Luong gia tang khéi luong trong phan tar vat liéu = khéi luong thuc té
duoc nhan vao phan tir vat lidu.

Luong gia tang khéi luong trong phan tir vat lidu duogc biéu dién

i o
- (p.0x.0y.0z) = " OXoyoz (2.4)

+ Phuong trinh bdo toan dong lugng.

Luong bién d6i dong lugng cta phan tir vat liéu vai canh §,, §,, §, & 1a:

Du Dv Dw
— XN, — XN, —— XN.OL 2.5
o 5 ¥ P o ¥ (2.5)

Luc tac dung 1&n phan tir vat liéu gom: lec bé mit (&p luc ma sat) va luc
khoi (trong luc, luc quan tinh) theo cac phuong x, y va z

- 0
E: a( p_{_Txx)+ T)’X +arzx +SMX (26)
Dt OX oy oz

Dv _ axy 4 8(—p+ryy) n asz

- S 2.7
Dt ox oy o oM (2.7)

0 _
p DW — az-xz + Txy + a( p +Tzz) + SMZ (28)
Dt o oy oz
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Céc thanh phan Sy, Swy, Smz biéu dién tac dung cuaa luc 1én toan khéi
(goi 1 luc khéi)
+ Phuong trinh nang lugng
Theo nguyén Iy bao toan ning luong ta c6: luong bién doi ning lugng
ctia phan ttr vat liéu bang tong lwong nhiét ma lwu chét tiép nhan cong do cac
luc bé mit sinh ra trong qué trinh trao d6i nhiét, cdng do céc luc tac dung bé
mat sinh ra trong phan ttr vat liéu va ngudn ning luong Sz phét sinh trong

phan tir do.

a(u T xx ) n 8(U Ty ) 4 ﬁ(u sz) i a(VTxy ) a(VTW ) a(u sz)

DE ..
P op = lav(pu)l+ = oy oz x oy oz

+ a(Wsz ) a(WTVZ ) a(
OX oy

Nhu vy, d6i véi vat liéu roi nén dugc, phuong trinh trang théi cho ta

(2.9)

ur,), ..
> ]+ div[k.grad(T)]+ S,

méi lién hé gita mot bén 12 ndi nang va bén kia 1a phuong trinh bao toan khoi
luong, dong luong thdng qua bién do6i khdi lugng riéng.

Véi vat lidu roi khong nén dugc (van téc nho) p = const, dong luu chat
thuong duoc giai quyét thong qua phuong trinh bao toan khéi lugng, dong
lwong. Truong hop lién quan dén trao doi nhiét, thi st dung phuong trinh
nang luong.

Cac phuong trinh trén (2.6, 2.7) chua x4c dinh tinh nhét t;; cta vat liéu
rof, Vi vay can xac dinh thanh phan ang suét T .

- Theo gia thiét ctia Newton, thanh phan T, , 1,y , T, 12 ham cua bién

dang theo chiéu dai cua vat liéu.

ou 2 .
T, =2.u— —— u.divu
XX ﬂax 3/1

T, =2.,u%—§,u.divu > (2.10)

ow 2 .
7. =2.u— —— ndivu
7z /u 82 3/1 J
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Néu van tdc bién dang nho, tng suat ma sat duoc tinh theo:

oV OU N
w50

OW oV
TYZ = sz = ﬂ(a""gj (211)

Xz ZX lLl az ax J

~—

Thuc hién mét s6 bién d6i, nhan duoc hé phuong trinh Navie - Stockes

ou ov ow
2 2 2 Tt o \
Du op o’u o0°u o°u) u|ox oy oz
p—=——+u st St S|t + S
Dt OX ox® oy® oz 3 OX
ou ov ow
Dv  op o°u o°u du &+5+5
P =—F—+HU st ot +£ - +SMy (212)
Dt oy ox® oy° oz 3 oy
u v ow
2 2 2
pg=—a—p+,u al;+al:+al: e x oy + Sy,
Dt 0z ox® oy® oz 3 oz )

Nhu vay phuong trinh Navie-Stockes c6 thé viét dudi dang thich hop
dé str dung trong tinh toan bang phuong phap sé:
Du op

— =—— +div(x.gradu) + S
,O Dt 8X + (ﬂg ) Mx
p%z—%s+div(y.gradv)+sw (2.13)
Dv op
— =—— +divz(u.gradw) + S

Trong cac phuong trinh trén

- Khéi lugng riéng: p = Kholluong _ AM..
thetinh AV

- Trong luong riéng: y 1a trong luong ctia mot don vi thé tich:
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_trongluong  AG
thetich AV

_Hé sb ma nén thé tich: p=—L AV
V Ap

V- Thé tich ban dau;
AV — luong bién doi thé tich trong tng bién d6i &p suat Ap.

- Su dan no vi nhiét: _1AV
VAt
- Ung suat nhét dugce xac dinh bang biéu thtc toan hoc sau:

T
s “n

Trong do:
- T 14 lyc ma sat trén dién tich tiép xUc gitra hai 16p vat liéu xay ra
hién tuong nodi ma sat S;

- 3—“ la gradient van téc theo phuong n thiang goéc véi dong
n

chuyén dong:
- p- hé sd ti 18, con goi 1a hé s6 nhét dong luc. Ky hiéu hé sé nhot
dong luc p duoc do bang Poazo (P) gia tri: 1P = 1Pa.S = 1 Ns/m’.
Ngoai ra, cling véi hé s6 nhét dong luc p, nguoi ta con biéu thi ché do

nhét bang hé s6 nhét déng hoc v.

Hé sb nhét dong hoc: v =4
o

Pon vi: v 1a m%/s; v c¢6 don vi 1a Stéc (St),
(mdi mot St = 1cm?/s = 10™ m?/s)

Két qua trén cho thay, cac phuong trinh vi phan nhiéu an s6 khéng thé
giai bang phuong phép giai tich ma chi dung dé xac dinh dang va sb chuan so.
2.1.2. Ung dung phuong trinh Navie-stocks trong céng nghé khuay trén

Vit ly hién dai coi chét long 1a chat c6 do lién két nho, c6 su chuyén

dich cua cac phan ta. Khi luc tac dong (nho) vao chat long nhét, cac chat
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d6 thay doi hinh déang, tuy nhién khéng thé lam viéc ¢ trang thai kéo va
ciing khong c6 kha ning chéng kéo. C6 thé coi do nhét cua chat long
Newton (voi luc ma sat trong) mang dic tinh gan giéng nhu do nhét coa
chat 1ong nhét, thé hién kha ning chéng lai su x40 tron giira cac 16p chat
long.

Vi quan diém néu trén, trong qué trinh xay dung phuong trinh chuyén
dong dong luc hoc chat long, qua thuc nghiém tim méi quan hé gitta cac yéu
t tao nén luc can chuyén dong. Vién si Landau L.D va E.M Lifsitx [11] da dé
xuat khong nén dung phuong trinh Navie-Stokes vi quéa phuc tap, khong thé
giai dugc dang toan phuong va chi ding lai & mot vai truong hop dic biét doi
v6i mot sé diéu kién ban dau. Vién s Xedov L.I [15] sau nay l1a GS. TSKH.
I.Gheoghiep da tng dung ly thuyét dong dang, phép phan tich thar nguyén
trén co sé phuong trinh Navie-Stokes, xac dinh diéu kién chuyén dong theo
tap hop khdng thtr nguyén cac chuan sé déng dang:

v iv. p gl

) ) )
vl 3vl pv® v

Tir d6 o thé thay bang cac chuan so sau:

I, =R, = U.|.p;
y7]
2
M,=F =" (2.14)
gl
M, =E, =—
p.L

Vi : p - chi phi ap suat, N/m*;
v— tdc do, m/s;
p - khéi luong riéng, kg/m®;
u - 46 nhét @ong luc,kg/m.s;
| - Chiéu dai truc, m;

g - gia toc trong trudng m/s”.
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Hay: E. = f(Re,F)) (2.15)
Trong dé
- Chuan sé E,: chi phi &p suat dé khac phuc luc can ma sét trong qué
trinh vat liéu tron chuyén dong trong budng tron;
- Chuan sé Re: thé hién kha ning chuyén dong cua dong;
- Chuan sé F,: néu Ién anh huong cua trong lugng trong chuyén dong
cuia vat chit
2.1.3. Mot sb thong s6 anh hwéng dén qué trinh khuay trén

Nghién ctu tai chwong 1 Muc 1.1.1 vé ché do dong hoc khi khudy tron
cho thay c6 rat nhiéu théng sé anh huong dén viéc tiéu thu niang luong cua
may khudy tron ciing nhu d6 ddng nhat caa dung dich. Tuy nhién, mac do
anh huong cua cac yéu té nay rat khac nhau, dé phép do muc do anh huong
chinh xac, can phai chon nhiéu thong sb va thuc nghiém nhiéu lan, diéu nay
gay kho khin trong ché tao mé hinh thi nghiém va thuc nghiém.

Thong thuong, khi nghién ctiu vé linh vyc thiét ké va ché tao may phan
l6n céc tac gia tién hanh thuc nghiém da yéu td vai cac thong sé dau vao déu
la céc théng sé doc lap [12], [13], néu sé luong cac thong sé dua vao va sd
lan tién hanh thuc nghiém cang nhiéu thi két qua thuc nghiém co do tin cay
cang cao. Tuy nhién, qué trinh khudy chét long 1a qua trinh rat phuac tap, hon
nira, viéc tién hanh nhiéu thi nghiém vai cac thong sé doc lap khong chi mat
nhiéu thoi gian, kinh phi trong nghién ciru ma cac qua trinh vat 1y ciing khong
duoc mo ta day du. Van dé nay cd thé duoc giai quyét bang viéc ang dung
phuong phap mé hinh déng dang va phép phan tich thi nguyén. Khi thuc
nghiém, céc thong sb doc 1ap c6 thé duogc thay bang cac chuan sé dong dang
theo phuong phap chon mét thanh phan 1am don vi va so sanh cac thanh phan
khac véi né. Khi do, bd chuan sé doc 1ap nhan dugc s& dic trung cho tinh
ddng dang caa qua trinh xay ra trong hé. Phuong phap nay cho phép giam sb

lan thuc nghiém nhung van c6 kha ning khao sat nhiéu thong tin vao doc lap
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dé dam bao do tin cay cua két. Trén co sé do, dé tai da xay dung cac chuan sb
ddng dang va thuc nghiém trén may khudy dung dich da thiét ké. Pay 1a mot
g dung méi khi van dung phuong phap mé hinh déng dang va phép phan
tich thir nguyén.
Nang suét khuay tron Q phu thudc vao cac yéu té chinh sau:
Q=f(D, o, L, T,¢ h,da, p,u,9) (2.16)
Céc dai luong trong phuong trinh trén duoc thé hién ¢ bang dudi day.

Bang 2.1. Cac thong s6 lién quan dén qua trinh tron

Cic dai lwong Thir nguyen:
M LT
TT Ky
hiéu Tén T} A T
1 D | buong kinh ctia canh tron 0 1 0
2 o | Toc dd gdc cua truc tron 0 0 -1
3 L. | Chiéu dai cua truc tron 0 1 0
4 T | Buong kinh thung trén (11) 0 1 0
5 ¢ | Hé s6 dién day 0 0 0
5 h Kf\lOang canh gitra vi tri canh va day 0 1 0
thung
7 d | Buong kinh cua truc tron 0 1 0
8 o G?C nghiéng cua canh tron va truc 0 0 0
tron
9 Q | Nang suat 1 0 -1
10 | p | Khbiluong riéng 1 -3 0
11 u Hf soﬂma sat gitra vat liéu va bé mat co 1 0 3
cau tron
12 g | Giatoc trong truong 0 1 -2

Trong bang trén:
M - Khéi luong, Kg;
L -Chiéu dai, m;
T - Thoi gian, s.

Chon dai Iuvgng co ban: D, p, g; Binh thirc cua chdng la:
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0O 1 O
A={1 -3 0 |#0
1 -2

Diéu d6 ching té cac dai lwong co ban chon 1a phu hop.

Theo phuong trinh thtr nguyén, cac chuan sb nhan duoc sé 1a:

L h

T = B ; T, =W 2:Furc; Ty =—>; Ty =715
T, d, e — ..
7[5:5, 776:5, 7 =0Q , g = W, T =€ ,

Trong d6 7, la chuan sé Frut (F;) dic trung khi nghién ctiu tinh chat dich
chuyén cua dong co xét téi anh hudng cua trong lec. Chuan sé F, 14 ti s6 giira
luc quén tinh va luc trong truong.

Theo dinh Iy &, phuong trinh biéu dién m; dugc viét duéi dang:

Q ®’D T h d
= = _c___a 1 H 2.17
7[1 p gDS (0[ g ’D1D’D,Daﬂ8j ( )

Pé giam duoc thdng sé “vao”, thay thé cac théng sé doc l1ap trong bang
2.1 bang cé4c chuan sé nhu phuong trinh (2.2). Khi tién hanh thuc nghiém céc
chuan sb dong dang trén may khudy da thiét ké véi cing mot diéu kién, véi
D, d, T, L., p,e khong doi. Cac thong so thay doi la o, h, a, lan luot dic trung

cho cac chuan sb:

T, =@ E:F 774:%? 7 =
Pay ciing chinh 1a cac thong sb “vao” khi tién hanh thuc nghiém
Nhu vay:
- Céc chuan s anh huéng dén qua trinh khudy tron dung dich thé hién
qua phuong trinh (2.17)
- Phan tich trén cho thay cac théng sb dau vao trong nghién cau mé hinh

may khudy tron bao gom 9 chuan sé dong dang T ¢ = 1.g) thay vi 12 thong sb
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doc lap (Bang 2.1). Biéu nay cho phép giam sé thi nghiém, dong thoi van dua
ra duoc nhiéu thdng sb “dau vao” 1a co s& dé xac dinh va danh gia anh huong
cta chung dén d6 dong déu cua dung dich
2.2. Phwong phap quy hoach thyc nghiém

Trong qué trinh nghién ctu cac yéu té anh huong dén do doéng nhit cua
dung dich, luan vian ap dung phuong phap quy hoach thuc nghiém da yéu t6. Véi
phuong phép nay can xac dinh dwoc théng sé dau vao, cac khoang nghién ciu,
cac muc bién thién, khoang bién thién thich hop.
2.2.1. Chon théng so6 thi nghiém

Trong diéu kién va khudn kho cua dé tai, clng véi két qua tinh toan da
néu trén, luan vin chon nhitng thong sé chinh anh huong dén do dong nhat

cuaa dung dich la:

- Chon x; = ﬁZZQE:FrC'

Pé thay do6i X, ta thay o théng qua toc do vong quay n; hay x; = n
(vong/phut); Pay 1a chuan sé dic trung cho tinh chat dich chuyén cua dong
vat liéu cd xét téi anh hudng cua trong luc;

- Chon x,= 7, =a (d9);

- Chon X3= my; do thuc nghiém trén 01 may mé hinh, kich thudc may
khong thay doi, vi vay dé thay doi x; ta thay d6i khoang céch h;

hay X3 = my=h (mm);

n, v/ph o .
Quatrinh khuay || Sa: Do léch
a, do .
tron chuan
h, mm

Chon cac muc bién thién caa yéu té va vung thi nghiém gém c6 cac muc

trung binh, muic co so, khoang thi nghiém va cac muac bién thién ddi xang qua
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mtc co s& goi 13 mirc dudi va muc trén, xac dinh khoang bién thién g, néu md
hinh tuyén tinh, chi chon 2 muc trén va dudi.

C4c gia tri thuc x; cua cac mie ddi véi mdi yéu té duoc ma hoé thanh:

X; = (2.18)

Trong do: x,, - Gi& tri thyc cua muc co so;
& Khoang bién thién;

X — X
it id =
aTT g

X, %, - Muc trén va muc dudi;

Nhu vay X, X , %, CO C4c gia tri m4 hod bang 1; 2; 3

2.2.2. Quy hoach thwc nghiém bing phwong phap Taguchi.

T.s Taguchi (Nhat Ban) [16] 13 ngudi dit nén méng cho phuong phap
thiét ké chic chan (Robust Design), ciing 13 ngudi dua ra phuong phap thuc
nghiém mang tén 6ng. Muc tiéu cua phuong phap Taguchi 1a thiét ké mot qué
trinh it chiu anh huéng boi nhiing yéu té gay ra sai léch vé chat luong. Muc
dich 1a diéu chinh céc thdng sé dén muc t6i uvu dé qua trinh/san pham 6n dinh
& muc chat luong tét nhat. Phuong phap Taguchi st dung céc day truc giao
trong quy trinh thyc nghiém. Do d6 phuong phap nay cho phép st dung toi
thiéu céc thi nghiém can thiét dé nghién ctu anh huong cua cac thdng s 1én
mot dic tinh duoc lya chon nao d6 ctia mot qué trinh/san pham tir d6 nhanh
chong diéu chinh céc thong sb tién dén t6i uu nhanh nhat. Nhu vay cd thé sir
dung phuong phap Taguchi dé tim to hop céc théng sb cong nghé cua thiét bi
khudy tron dung dich tron ngudi véi dic tinh caa dung dich san pham theo
y&u cau.

Phuong phap Taguchi st dung ti sé tin hiéu/nhiéu (signal-to-noise) S/N

dugc chuyén ddi tir ham s mat mat L = k(y-m)?, trong d6 L 1a mat mét do sai
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léch gia tri dic tinh y nhan duoc so véi gia tri dic tinh m mong muén, k 1a

hang s6. Ty s6 S/N duoc xay dung va chuyén doi dé tinh toan cho 03 truong

hop chinh:
= Néu gia tri dac tinh y; can dat “l6n hon tét hon” thi:
1&1
SIN, :—10Iog(52—2] (2.19)
i=1 Yj
. Néu gi4 tri dac tinh y; can dat “nho hon tt hon” thi:
S/ Ng =—1OIog(%Zn:yfj (2.20)
i=1
. Néu gia tri dac tinh y; can dat “dinh muc tét nhat” thi:
S/N, :10Iog[S—yZJ (2.21)
y
Trong d6 n, S, 7 lan luot 1a s6 thi nghiém, d6 léch chuan va gi4 tri trung
binh.
Trong moi tuong hop, ty s6 S/N cang 16n thi dic tinh nhan dugc cang
tét.

Phuong phap Taguchi do khong st dung toan bo céac to hop thi nghiém
trén nén khéng dua ra dugc mot con sé chinh xac vé anh huong cua mot
théng s6 dau vao nao d6 dén két qua dau ra ma chi mang tinh chat dinh
huéng. Mac du vay, bang viéc danh gia qua ty s6 S/N gilp nhitng nha cong
nghé biét xu huéng va mic d6 anh huong cua ting théng sé cong nghé dén
két qua dau ra. Tur cac nhan biét nay sé& gilp cac nha nghién ctiu nhanh chéng
tim ra cac thong sé céng nghé va pham vi can tac dong dé nhan duoc hiéu qua
dau ra tot nhat. Trén co so danh gia anh huong riéng lé cac thong sé co thé
tim ra duoc to hop cac théng sé cong nghé ti wu cho két qua dic tinh dau ra
mong muén.

Nhiéu nghién ctu va @ng dung tir nhimg nim 1970 d3 chi ra rang

phuong phap Taguchi ¢ thé st dung cho nghién ctu han 1am, cling nhu cho
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nhitng tng dung trong san xuat, va dic biét phi hop cho nhiig nguoi ¢6 hiéu
biét han ché vé thdng ké [3], [12], [33], [16].

Muc dich cta nghién ctu nay la sir dung phuong phap Taguchi tro giup
bang phan mém MINITAB 16 dé tim ra cac thdng sé cong nghé hop ly:
khoang céch cénh, goc nghiéng canh va téc do khudy tron cua canh toi do
ddng déu cua dung dich pha tron

Viéc thiét ké thi nghiém theo phuong phap Taguchi dugc tién hanh theo
so d6 hinh 2.1

| Xdc dinh céc yéu 10 |

r

| Xidc dinh diéu kién thir nghiém |

(Giai doan |

| Xdc dinh va kiém xodt cdc yéu t6 giy nhiéu |

L 3
| Thiét ké cic ma trin thyc nghiém |

F

L
— Xic dinh cac thi tuc phin tich dit liéu |

| Tién hanh thiét ké thi nghiém |

¥
| Thye nghiém xac nhin hop 1€ |

(Giai doan 2 1
| Phén tich dir liéu (phin mém) |
Giai doan 3 1
| Du doan hidu suit |
v

Sur tic Sur turong Xic dinh Phan tich Hiéu 5uf!l

dong cua tac gilra cac cac mirc S/N trong diéu

tung yéu yeéu to lien to1 wru kién lira

to quan chon
Giai doan 4

Hinh 2.1. So db thiét ké thuc nghiém theo phuong phap Taguchi
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O day, thuc nghiém cd 3 thong s véi 3 mac nén ma tran truc giao L9
duoc stir dung co dang nhu bang 2.2.

Bang 2.2. Ma tran truc giao L9 theo Taguchi c¢6 3 théng sé va 3 muc

S6 thi nghiém P1 P2 P3
1 1 1 1
2 1 2 2
3 1 3 3
4 2 1 2
5 2 2 3
6 2 3 1
7 3 1 3
8 3 2 1
9 3 3 2

2.2.3. Phwong phap xac dinh @9 dong nhat cia hdn hop sau khi trén

Theo dinh nghia chung d¢ tron déu 1a mot dic trung dinh luong cua qué
trinh tron, dugc xac dinh bang ty sé khdi luong cia mot chat thanh phan trong
mau phan tich vai khdi luong cua thanh phan chat 6 dugce quy dinh trong
hén hop.

Khi tron déu mot thé tich (khéi lwong) cé gia tri a ctia chat A vai mot thé
tich (khéi Iwong) b cua chat B dé tao hdn hop dong nhat AB, ty Ié thé tich
(khdi luong) cua A va B trong hdn hop 1y tudng duoc tinh theo cong thic:

c, - C, =2 (2.22)

T a+b’ “a+b
Néu chat lugng tron déu 1a 1y twong moi mau ldy bat ki s& cd céc gia tri
Ca nhu nhau, Cg cling nhu nhau. Trong thyuc té C, va Cg & moi phﬁn thé tich
s& khac nhau do anh huong cua cac yéu to trong qué trinh tron. Néu su khac
nhau nay cang it thi hdn hop cang gan véi hdn hop 1y tuang.
Pé danh gia muc d6 dong déu caa hon hop thuc ta c6 thé s dung dai
luong “Sai 1éch binh phuong trung binh” [1]. Néu thé tich V; caa hdn hop c6
thanh phan chat A 1a Cia:
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2 N CA_CiA ?
S» :E% (2.23)

Trong do:

Ca: thanh phan chat A trong hdn hop 1y tudng;

Cia: thanh phan chat A trong thé tich mau V;;

N: sb thé tich mau V.

Sa: d6 léch chuan caa tap mau A

Nhu vay S, cang nho thi mic d6 dong déu cua hdn hop cang cao, cang
gan véi hdn hop 1y tuong.
X.V. Melnhicop [1] da dung hé s6 bién dong YK trong thong ké dé danh gia
murc d6 dong nhat caa hon hop tron.

YK: (1_ SA

).100 (2.24)

A0
Trong d6 Cpo 12 gié tri trung binh chat A cua cac mau.
Gié tri cua Sa va Sg phu thudc vao thoi gian tron ©. Quan hé do biéu dién trén
hinh 2.2

Sa A

AN

T-
T

Hinh 2.2. Quan h¢ gitra d6 sai Iéch binh phuong trung binh va thoi gian tron
Ngoai ra, dé danh gia mac do tron déu cua hdn hop ta cd thé st dung

mot dai luong khac 1a “chi s6 tron” L.

|, =2 (2.25)

s

Véi o, 12 do léch chuan ly thuyét:



G, = |2A (2.26)

Thay céc biéu thire (2.23) va (2.26) vao (2.25), ta dugc:

I, = |- SaCe(NZD) (2.27)
N3 (Cs~Cy)?

véi n 12 sb hat trong mét thé tich mau hén hop.
Nhu vay | cang lén thi mic d6 ddng nhat cua hdn hop tron cang cao.
Két luan chwong 2

1. Phuong phap md hinh déng dang va phép phan tich tht nguyén 1a
phuong phap nghién ctru khoa hoc cho phép xac dinh va giai thich nhitng qui
luat tng quét cta cac hién twong, cac qua trinh xay ra va thiét 1ap méi quan
hé nghién cau hé thong. Trén co sé phan tich cac yéu té anh huong doi Voi
may khuay tron dung dich (Bang 2.1), tinh c&c chuan sé dong dang va xay
dung phuong trinh chuan sé mé ta day du qué trinh vat ly xay ra caa qué trinh
khudy trén (phwong trinh 2.17), dong thoi dé xuat dugc 3 chuan s co ban
lam thdng s6 “vao” trong thuc nghiém (m,,ms, 7). Pay 13 co so dé xay dung
m6 hinh thi nghiém phd hop véi muc tiéu nghién ciru cia dé tai.

2. Pé tai str dung quy hoach thyc nghiém theo phuong phép Taguchi Véi
3 chuan s6 dau vao 3 mic va yéu té ra do ddng nhat cua dung dich. Két qua
cta bai toan quy hoach thyc nghiém duoc str dung dé tiép tuc tinh toan, lap

dat may thuc trong thuc té san xuat.
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Chuong 3
THIET KE, CHE TAO THIET BI KHUAY TRON DUNG DICH
CALTEX AQUATEX 3180
3.1. Giéi thigu

Chuong 3 trinh bay vé qué trinh lwya chon, tinh toan thiét ké thiét bi may
khudy tron dung dich Caltex Aquatex 3180 dang Tushine 3 cénh véi két cau
thing chira thang dung.

Muc 3.2 trinh bay vé viéc lva chon cac thdng sb kich thude hinh hoc cua
thiét bi dua trén co sé thé tich luong dung dich can theo thuc té tai don vi va
bang lya chon théng s6 uu tién cia khi thiét ké may khuay canh st dung
khudy tron dung dich c6 do nhét dong luc nhd hon 10 mPa.s [1] . Muc 3.3
lya chon thiét ké cac bo phan chinh caa thiét bi. Muc 3.4 trinh bay viéc lya
chon céc bo phan khéc cua thiét bi. Muc 3.5 dua ra cac két luan cua chuong
3.2. Lwa chon céc théng s6 hinh hoc ciia thiét bi

May khudy canh c6 thing chira thang dung 1a thiét bi tron co khi 6 truc
khudy b tri thang déng, trén truc c6 gan cac canh khudy. Dé cai thién viéc
khuay tron thi canh c6 thé thiét ké dat nghiéng d6i véi mat nam ngang dé ting
lugng chat long dich chuyén doc truc .

Dbi voi mbi loai dung dich co dic tinh vé d6 nhét khac nhau thi c6 mot
bang chon sb liéu kich thudc co ban caa may khudy sir dung cho dung dich do.

Dung dich tron ngudi Caltex Aquatex 3180 Ia mét dang dung dich dung
dé pha voi nudc c6 do nhét dong luc 1a 29,4 mPa.s va khéi luong riéng la
890kg/m>. Theo [1] ta c6 thé chon kich thuéc co ban cua may khudy theo cac

ty 1€ nhu sau:

. D/T =0,6-0,9
. b/T =0,1-0,2
. h/T =0,1-0,3

. Y/T= 08-1,3
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Trong do:
T: 1a dudng kinh thing khuay
D: la duong kinh canh khuay.
b: 1a chiéu rong canh khuay
h: 1a khoang cach tir canh dén day thung
Y: la chiéu cao muc chat long.
Can ctr vao thé tich lugng dung dich thuc té mong muén dat dugc sau
mdi lan khudy ctia don vi san xuat 12 100 | cho mdi lan khudy va bang théng
s6 cac kich thuéc wu tién nhu trén. Ta lya chon kich thuée co ban cia thiét bi
may khuay tron dung dich Caltex Aquatex 3180 nhu sau:
+ Puong kinh thung: T=500mm;
+ Puong kinh canh khuiy: D= 350mm;
+ Chiéu rong canh khuay: b= 60mm;
+ Chiéu day thung khudy: S=3mm;
+ Chiéu cao thung khuay: H= 700mm;
+ Chiéu cao cua 100 lit dung dich: Y= 510mm;
+ Thé tich toi da thung khudy: V= 130 lit.

#500

4
"

700

S 1=510

I
I
I
-
I
-
2
I
o
1]

[

N
||I
A

Hinh 3.1. Kich thudc thing khudy
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Hinh 3.3. Canh khuay ché tao thuc té
3.3. Tinh toan thiét ké cac b phan chinh caa thiét bi.
3.3.1. Xac dinh mdt s6 thong sé chinh ciia thiét bj

e Xac dinh chuan sb Re cua dung dich.
Theo phan 3.2 ta chon d = 0,35m;
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Dung dich Caltex Aquatex 3180 co:
- Khéi luong riéng: p = 890 kg/m®
- Bo nhét @ong luc: p = 29,4 mPa.s

Cokolob I. A [1] cho ta bang thong s téc d6 nén ding caa mot s6 dang canh

khuay.
Bang 3.1. Thong sb toc do nén dung caa mot sb loai canh khudy.
o « | Thong sé

Loai canh khuay =5, goi Tri S6 nén dung
Chan vit 8,520

bia Sé vong quay trong 1 | 28 722

Tua — bin Sy YIRS S 07— 10

Hinh ndn glay 0,7-8,5

Canh 0,17-1,7

Véi canh khudy da chon 1a canh khudy dang canh, ta c6 tri s6 nén dung
cua toc do khudy la: N= 0,17+1,7 vong/gidy tuong dwong véi n= 10+100
vong/phdt.

O day ta xac dinh Re va cong suét P tai toc do khudy cao nhat:

N = 1,7: (n = 100v/p)

Thay céc gia tri vao cong thuc 1.1 ta xac dinh chan s Re caa dung dich:

D’Np
H

Re = = 7x10°

Theo nghién ctu & muc 1.1.1 khi d6 ché d6 dong hoc xay ra cua nguyén
liéu trong thiét bi 1a chay xoay ri rat phuc tap.

e Xac dinh hé sé cong suat Po.

Tur méi lién hé gitra chuan sé Reynolds va hé sé cong suat Py duoc thé
hién tai hinh 1.3. Véi loai canh khudy dang canh nghiéng 3 canh nhu da chon
va dong chay c6 chuan sé Re = 7x10° ta c6 hé s cdng suit dic trung cho
cdng suat khuay tron:

Po ~ 1.

e Xéc dinh c6ng suat P
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Thay céc thong sé vao (1.3) ta c6 cong suat khudy tron P:

P = PoN’d°p = 0,22 (kW) (3.2)

e Xac dinh thoi gian tron t,

Thé tich dung dich can cho mdi lan khudy theo thyc té: V= 100 lit.

Tir céc thong sé da co, thay vao cong thirc 1.4 ta tinh duoc thoi gian
khudy cua thiét bi:

tm= 5,91x0,5°x(890x0,1/0,22)*x(0,5/0,35)"* = 66 (5)
LAy thoi gian khudy cua thiét bi: t, = 70 s
3.3.2. Tinh thiét ké truc, canh khuay

A. Tinh thiét ké truc

* Lya chon vat ligu thiét ké truc:

Dung dich tron ngudi Caltex Aquatex la dung dich pha tron c6 do nhot
dong luc 12 0,0294 Pa.s va khéi lugng riéng 1a 0,89kg/l. Thiét bi khuay tron
véi van téc khudy cham va dién tich canh nho, truc mang canh khuay trong
thing khuay tron dung dich tron ngudi duoc bd tri thang déng sé chiu tai
trong khong 16n, do d6 ta chon vat liéu ché tao truc 1a thép 45 thuong hda co
co tinh;

- D6 ran HB: 170 - 217
- Gidi han bén: o, = 600 Mpa
- Gidi han chay: o, = 340 Mpa
* Xac dinh md men xoén trén truc canh khay:

M6 men xoan trén truc canh khuay dugc xac dinh theo cong thic:

T:9550% (N.m)

(3.3)
Trong d6: N — cOng suét truc dan (kW);

n — téc d6 quay cua truc (vong /phat);
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Thay vaotaco: T= 9550% =26,263(N.m)

* Xac dinh duong kinh so bo cua truc khuay.
Puong kinh so bd cua truc khudy xac dinh theo mé men xoan duoc tinh
bai cong thirc:
d>3T/(0.2[x]) (mm) (3.4)
Trong d6: - T 1a md men xoan trén truc (N.mm),
- [] 14 &tng suat cho phép cua vat liéu ché tao truc, véi thép 45

thuong hoa: [t] = 15 — 30 MPa. O day ta chon [1] = 15.
Thay vao cong thuc ta co: d> s/ 26263 _ 20,6(mm)
0,2x15

Can ctr theo két cau lap ghép truc khudy, ké dén anh huong cua tap trung

g suat tai cac vi tri chuyén tiép theo chirc nang lip rap va ting bén tai cac

Vit tri c6 ranh then ta dua ra dugc két cau truc.

g240m |g@ 30 w35l a1 2 gy MG

[ == _._+._._\. .

WY
35 |i2 7 3 |17 o) 20 B

835

Hinh 3.4. K&t cAu truc mang canh khuay
% Tinh kiém nghiém truc:
Str dung phan mém Autodesk Inventor® dé xay dung mé hinh va tinh toan
phan tich cho truc canh khuay.
Trinh ty tinh toan kiém nghiém truc dugc thuc hién bang phuong phap phan
tor hiru han:
- Xay dung mé hinh;

- Gén céc thudc tinh vat liéu cho ddi tuong;
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Khai bao cac diéu kién bién;

Xay dung mo hinh luéi phan ti;

Tién hanh qué trinh phan tich;

Trich xuat va phan tich két qua dir liéu.

Xay dung mé hinh:

Hinh 3.5. M@ hinh truc mang canh khuay véi md men xoan trén truc

Mo hinh luéi phan tu:

Mesh Settings (=]

Common Settings

Average Element Sze 0.050
(as a fraction of bounding box length)

Minmum Element Size 0.100
(as a fraction of average size)

Grading Factor i
Maxtimum Turn Angle 60.00 deg

Create Curved Mesh Elements

Hinh 3.6. M6 hinh lu6i phan tir
Két qua caa qua trinh phan tich:
Ung suit trén truc: Trich xuat dit liéu theo tiéu chuan Von Mises (thuyét

bén thé nang bién do6i hinh dang cuc dai)
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Type: Von Mises Stress
Unit: MPa
9/23/2016, 10:07:06 AM
27.03 Max
24.79
22.55
20,31
18.08
15.84
13.6
11.36
9.13
6.89
4.65
241
0.18 Min

Hinh 3.7. Ung suat truc theo tiéu chuan Von Mises
Chuyén vi trén truc duogc tinh theo chuyén vi xoan (truc y) dugc Xxac

dinh théng qua chuyeén vi dai thu nhan duoc tir két qua phan tich:

Type: ¥ Displacement Sy
Unit: mm Pt
9/23/2016, 10:09:16 AM ;’ AN

1.217e-005 Max <

1.207e-005

1.097e-005

9.875e-006

8.777e-006 o

7.68e-005 h

&.583e-006

5. 486e-006

4.28%e-006

3,292e-006

2.194e-006

1.097e-008

4]

Hinh 3.8. Chuyén vi theo phuong y
CAac gié tri cyc dai cta tng suat, chuyén vi thu duoc duoc so sanh véi
gia tri tng suat cho phép cua vat liéu va gigi han chuyén vi goc dat ra tir yéu
cau thiét ké.
+ Kiém nghiém bén tinh:
Omax = 27,03 Mpa < [o] = 0.8c¢, = 0.8%340 = 272 MPa thoa min diéu
kién bén
+ Kiém nghiém do cang xoan:
P cliing X0dn c6 ¥ nghia quan trong Vi CAc truc trong cac co cau phan
do, cac truc chiu mang cac bo truyén yéu cau do chinh xéc truyén dong cao.

Véi truc mang canh khudy véi ba canh ddi xiing truc va tai trong coi nhu déu
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trén cac canh, do d6 cac chuyén vi ubn theo cic phuong la tuwong ddi nho.
Chuyén vi dugc tinh dén ¢ day 1a chuyén vi xoin, d6 ciing xoan dugc kiém

nghiém theo biéu thuc:

¢=—"-<[q] (3.5)

GJ,
Trong d6: T - 12 ndi luc x0an trén doan tryc tinh toan;

L — chiéu dai doan truc;

G — module dan hoi truot cua vat liéu ché tao truc;

Jo — mO men quan tinh cua mat cit ngang truc dbi vai truc
thanh;

[¢] 12 goc x0an cho phép, nd dugc xac dinh tly vao ting bai
toan thiét ké cu thé, tly vao yéu cau vé do cang viing, & day ta c6 thé chon
[] =30’ trén 1m chiéu dai tryc:

Két qua tinh toan géc xoin dugc tinh toan qua hd trg cua phan mém

phan tir hitu han nhu sau (don vi goc xoan - rad) (Hinh 3.9)

Shaft AB Shaft BC Shaft CD Shaft DE Shatt EF T

0.0

Length 1050 Length [50.0 Length 470 Length 5700 Length [50.0
0D 240 0D 400 0D 240 oD lgo 0D 6.0
D oo (= (il D oo ID 100 D oo
Shear Modulus Shear Modulus Shear Modulus Shear Modulus Shear Modulus
8470 RAIRNCEED =l | |[rar0 R NEED =] ||[aa70 |
0.00016
0.00014 ]

0.00001

0.00001

0.000,

Rotation Anale Diaaram

Hinh 3.9. Biéu do goc xoan trén tryc (rad)

0.0

Tir biéu dd6 goc xoan, véi gia tri goc xoan cuc dai tai ddu mang canh

khudy, so sanh vai gia tri goc xoan cho phép duogc lua chon & trén ta két luan

truc dam bao do cang xoan.

B. Tinh toan thiét ké canh khuay
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Pé tinh toan co ciu khiy, canh khuay trudc tién ta can phai xac dinh
duoc lyc tac dung 1én cénh khuay. Do quan hé dong chay & trong thiét bi
khudy véi cac canh khudy va thing khudy khac nhau nén hién nay ching ta
méi chi biéu dién duoc cac cdng thic gan dung, d6 1a anh huéng cua nhiéu
yéu t6: loai va dang canh khuay, loai thung khudy, chuan sé Reynolds, dong
x04y...do d6 chi dua ra cac phuong phap tinh gan ding suc bén canh khuay:

-Vt liéu ché tao canh khudy: Chon vat liéu 1a thép 45

- Lyc tac dung Ién canh khuay:

Khi lam viéc canh chiu ap luc can cta moéi truong dung dich, dugc xac
dinh theo Newton:

p=C',v'p (3.6)
Trong d6:p — Ap sudt, N/m®
vV —van tdc tuong dbi cta canh khudy trong méi trudng
p — khdi luong riéng ctia mdi truong, kg/m®
C’p—hé sO trd luc cia moi trudng, C’ =T (ReF)
Quy d6i lyc phan b dién tich thanh lyc phan b chiéu dai
q(r) = po=C,v’pb
Trong d6 b 1a chiéu rong céanh khuay
Quy luat phan bd cua luc trén canh khuay phic tap, van dé dit ra cua
bai toan 1a tir yéu cau va muc tiéu thiét ké ta s dung dang cénh co tiét dién
khong d6i. Khi tinh bén ta chi can xac dinh & tiét dién nguy hiém nhat, do d6
ta cO thé so d6 hoa dua vé so d6 twong duong véi Fe 1a hop luc tac dung 1én
canh va c6 khoang cach ry téi truc khudy.

* Xac dinh chiéu day canh khuay:

Dang phé hong c6 thé xay ra ddi véi canh khudy co thé 1a gay tai vi tri
tiép xuc canh va dai gia canh, tai d6 vi tri md men udn sinh ra Ia 16n nhat:

M®& men uén 16n nhat duge xac dinh theo:
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M e :(rF _rb)FC (3.7)
Trong do:
re — khoang cach diém dit luc toi tdm truc mang canh khuay, m;
r, — Bén kinh bac canh (gi4 mang canh khuay), m;
Fc — Luc quy ddi trén canh .
Chiéu day canh duogc xac dinh theo cong thuc:
S = M
o (3.8)
Trong do:
nr — hé sé an toan chay, ny = 2-3;
ot — giGi han chay cua vt liéu 1am canh, N/m?;
h — chiéu cao cua canh.

M6 men udn cuc dai duogc xac dinh theo cong thuc:
Mo o[- B/h | T
e r-/r, )N,

Vi T 1a md men xoan trén truc canh khuay.

(3.9
Khoang céch re tir diém dit luc Fe dén tam truc quay duoc xac dinh theo
r :Si(l_(rb /rk)Aj
"4 l1-(n/rY (3.10)
Puong kinh bac co cau khudy (dai mang canh khuay) r, = (0-0,5)r, thi ta co:

e = (0,75-0,805).1¢

Thay céc tri s6 vao cong thirc ta xac dinh dugc chiéu day canh: S= 4,6 (mm)

cong thac:

Vay ta chon thiét ké canh khudy véi chiéu day S=5 (mm).
3.4. Lwa chon céc b phan khéac cia thiét bi.

3.4.1. Co cau din dong, diéu toc.
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Can ctr vao két qua noi dung cong suat da tinh toan tai phan trén, ta chon
dong co khudy 12 loai dong co 3 pha van tdc do 1500vg/p, cong suit 0,75kW.

Lwa chon két cAu cum diéu téc

May khudy c6 thung chira dtng c6 nhiéu kiéu truyén dong khac nhau,
nén ta phan tich dé chon phuong an thiét ké bo truyén hop Iy véi yéu cau ky
thuat ciia may xét trén tinh wu viét va tinh kinh té.

* Phuong an 1: La phwong 4n truc khudy dang cong xdn, may khuay
tron cd thing chira véi bo truyén banh rang con, bo truyén dai va hop giam
téc banh rang tru hai cip, dong co dit nam ngang duoc gé lip ngoai thiét bi

- Uu diém: do thiét ké bo truyén dai nén hop giam téc don gian, chay
&m. B0 truyén dai c6 két cau nho gon, don gian va c6 thé giir an toan cho céac
chi tiét may khac khi bi qua tai dot ngot.

- Nhuoc diém: Kho boi tron hop giam toc. Hop giam toc cing bo truyén
dai 14p roi nén viéc lap dat, van chuyén thiét bi kho khin, khong dat my quan

cong nghé. Khong thay do6i duoc tée do khuay.

SN
W

Hinh 3.10. So d6 phuong 4n thiét ké cum diéu toc 01
Trong do:
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1- Canh khuay
2- Bo truyén banh ring con
3- bong co
4- Hop giam téc
5- Bo truyén dai
* Phuong é4n 2 :
La phuong an dong co, hop giam tdc gan tryc tiép trén nap thing khuay
- Uu diém: truyén dong ém , khdng gay 6n nhu bo truyén dai. Thiét bi c6
thay doi vi tri khi lap dat.
- Nhuoc diém: Hop giam toc cong kénh, ty sé truyén khong cao. Nap
thing lap co cau truyén dong nén can do cang viing cao. Thiét bi khdng thay

d6i dugc toe do khuay.

| ~ |
Hinh 3.11. So d6 phuong an thiét ké cum diéu toc 02
Trong do:
1- Canh khuay
2- Gbi bi

3- Hop giam téc
4- POng co
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* Phuong an 3:

Phuong an 3 1a st dung bién tan dé diéu khién téc d6 dong co khudy.
Pong co khudy khi d6 dugc gan truc tiép trén nip thing khudy va duoc ndi
Véi truc bang khép ndi mém.

- Uu diém: Két ciu nho gon, dat my quan cong nghiép. Pong co dugc
gan truc tiép 1én nap thung theo phuong thang dtng tai trén dudng tdm thing
nén do thing bang tot, chay 8m khong rung. Téc do co thé thay ddi bang cach
diéu khién bién tan.

- Nhuoc diém: Can thiét ké thém tu dién diéu khién.

04

Hinh 3.12. So d6 phuong an thiét ké cum diéu téc s6 03
Trong do:
1- Canh khuay
2- Goi dd
3- Khép nodi
4- Bong co
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> Két luan: Ta chon phuong an 3, dong co 3 pha cong suat 0,75kW, téc
d6 1500vg/p gan tryc tiép va thang dang trén nip thung khudy tai tdm thiét bj,
toc do khuay duogc diéu khién bai bién titn OMRON 3G3JX diéu khién dang
V/f, cong suat 1kW.
Bang 3.2. Bang thong sé thiét bj khudy tron dung dich Caltex Aquatex 3180,
Ky hiéu: MKDD-01

TT | Théng s6 ki thuat DVT | Thong sb
1.| Kich thuoc may: DxR mm | 700x610
2.| Buong kinh canh khuay mm | 350
3.] S0 lugng cénh Cai |03
4 (r;r:ﬁ] nang dieéu chinh goc nghiéng Do 30290
5.| Cong suat dong co chinh kw 075 ,
6.| Toc do quay truc chinh v.ph gIn{ v6 cap bang bicn
7. Thcf: tich thing chia:Vex lit 130
8.| Thé tich khuay tron: V,, lit 30+110

Hinh 3.13. Anh may khuay tron dung dich MKDD-01
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3.4.2 Co cau do muc dung dich
* CO6 nhiéu phuong an dé lva chon thiét ké co cdu do muc dung dich.
Nhu sir dung hé théng cam bién do luu luong, hé théng bom dugc diéu khién
tu dong théng qua bo PLC hay sir dung hé thdng van phao dién tir ¢é do mirc
lwu lwong dung dich... Diém chung cua cac phuong phap trén 1a tinh tu dong
hoa cao, cap dung dich chinh x4c, nhung nhuoc diém 1a gia thanh dit, kho
thiét ké hé thdng diéu khién tu dong, khdng phu hop véi diéu kién thuc té caa
don vi.
Ta chon phuong 4n thiét ké co cau do mic dung dich theo phuong phap
thii cong, luong dung dich dugc kiém tra thong qua 6ng thay do mirc. Phuong

phap c6 wu diém két ciu don gian, gia thanh ré, chinh xac, phi hop véi yéu
cau thiét ké.

03
I
% 02
F 1
#,%Z' 01
=1 o
t1

Hinh 3.14. Két cAu cum do muc dung dich
Trong do:
1 1a bich néi;
02 14 6ng thiry do muc;
03 I than ga ong.
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Két luan chwong 3
1. Tinh toan xac dinh hé sd Re 1am co so tinh toan cdng suit dong co
0,22 kw, thoi gian tiét hanh 1 lan khudy tron 1a 70 gidy, téc do quay trong
khoang nho hon 100v/p.
2. Tinh toén thiét ké théng sé6 may khudy nhu trong bang 3.2, trong d6
c6 thé thay dbi duoc tée do quay cua truc khudy, goc nghiéng a, khoang cach

giira vi tri ddt canh va day thung tron tir d6 1am co s¢ ché tao may khudy.
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Chuong 4
THU'C NGHIEM PANH GIA ANH HUONG CAC THONG SO KY
THUAT CUA THIET BI TOI PQ PONG PEU CUA DUNG
CALTEX AQUATEX 3180

4.1. Giéi thigu

Chuong 4 trinh bay co ban vé cac budc tién hanh cac thi nghiém khuay
tron dung dich tron nguoi Caltex Aquatex 3180 bang thiét bi may khudy tron
dung dich duoc thiét ké va ché tao theo noi dung luan van voi cac bién thay
doi 1a: van toc khuay, goc nghiéng caa canh va khoang cach ciaa canh téi day
thing khudy. Sau cac thi nghiém tién hanh do ndng d6 phan trim cua dung
dich do duoc tai 03 vi tri khac nhau trong thung khuay dé danh gia mic do
anh huong cua cac yéu to téi do dong déu cua dung dich, muc tiéu thy nang
lugng va lra chon cac théng sé hop 1y dung cho thiét bi.

Muc 4.1.1 trinh bay vé muc tiéu nghién ciu

Muc 4.1.2. trinh bay vé va cac thong s xac dinh trong thi nghiém

Muc 4.3 trinh bay vé céc trang thiét bi, vat tu sir dung phuc vu trong qua
trinh 1am thi nghiém, cac buéc chuan bi, hiéu chinh thiét bi cho thi nghiém
cling nhu viéc ldy mau va do kiém mau sau thi nghiém.

Muc 4.4 téng hop két qua lam thi nghiém, tién hanh phan tich, danh
gia két qua, dua ra danh gia vé mirc d6 anh hudng cua cac tiéu chi dén do
ddng déu cua nong do dung dich, ning luong tiéu thu nho nhat va tir d6 lua
chon dugc thong sb hop 1y cho thiét bi.

Muc cudi clng 1a tom tat cac két luan caa chuong.

4.1.1. Muc dich
- X4c dinh céc yéu t6 chinh anh huong dén tiéu thy nang luong va muc
d6 anh huong cua cac yéu to téi do dong déu cua dung dich:

- Xéc dinh céc quan hé va tinh chét bang thuc nghiém.
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4.1.2. Céc thdng sd, chi tiéu can xac dinh bang thuc nghiém
Théng sé dau vao:
- Tdc d6 khuay, n (vg/p)
- Goc canh, o (do)
- Khoang céach canh téi day thung, h (mm)
Théng s dau ra:
- Nang lugng tiéu thu Py, kwh; (ws)
- B d6ng nhat k,
4.2. Thi nghiém.
4.2.1. Céc trang thiét bi, vat tw lam thi nghiém
Pé tién hanh 1am thi nghiém khuay tron dung dich tron ngudi Caltex
Aquatex 3180 véi su thay doi cac chi tiéu toc do khuay, goc nghiéng cia canh
khuay va khoang cach canh téi day thung cua thiét bi khuay tron dung dich ta

can sir dung mot s trang thiét bi va vat tu thi nghiém. Cu thé:

Hinh 4.1. May khuay trén dung dich: MKDD-01
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1. May khuay tron dung dich dau béi tron tudi nguoi Caltex Aquatex 3180
duoc thiét ké theo noi dung luan vian va ché tao tai Cong ty Co khi Hoa chét
13 vai céc chi tiéu thdng sé ki thuat thé hién trong bang 3.2.

2. May do nong do dung dich boi tron tudi ngudi NBR-32

Hinh 4.2 May do nong do NBR-32
Thiét bi do ndng d¢6 NBR-32 14 san pham cuia hang san xuat NIMATIC —
Pan Mach c6 tac dung kiém tra nong d6 phan trim cua dau cat got khi pha
vé6i nude gop phan kiém tra nong do, ting tudi tho dung dich va nang cao chat
lwong san pham. La thiét bj do ndng d6 dang khic xa ké loai co (kinh ngam)
v6i dai do tir 0+32% Birx, sai s6 +0,2%.

Cbc dong thé tich tiéu chuan:

Hinh 4.3. Céc dong thé tich tiéu chuan (1000+8 ml)
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3. Thiét bj va ki thuat do cong suat tiéu thy N

Theo ly thuyét, cong suit dugc xac dinh qua biéu thic sau:

P=pw=ps W (4.1)

P- Cong suat dong co,w
1 -M6 men xoin, Nm
n- Téc do quay cua truc dan dong, v/ph
Pé do cong suat dong co, co thé do qua md men xoan M trén truc tron
Thiét ké ché tao mach do
- Hé thong nay str dung nguyén Iy mach cau Wheatstone dé do mémen xoan;
- Mach cau Wheatstone bao gém 4 dién tré bién dang (tenzo hoic strain gage)
duoc mic nhu hinh 4.4, 4.5:

—
=
4 5o
7
Ry

Hinh 4.4. So @6 mach cau Hinh 4.5. So' d6 bd tri tenzo

Tai thoi diém khdng chiu luc xoan, 4 dién tré ¢6 gia tri bang nhau. Do
d6, Vo =0. Khi 1 trong cac dién trd bi bién dang, gia tri ciia né thay do6i. Khi
d6 gia tri Vo khéc 0. Ta van dung dic diém nay cua mach cau Wheatstone dé
tién hanh do momen xoan. Trén truc chiu xoin, ta tién hanh dan 4 tenzo nhu
hinh 4.6. Khi thanh chiu xoin, R1 va R3 s& bi kéo, R2 va R4 chiu nén. Do do,
gia tri dién tro R1, R3 tang 1én con R2 va R4 thi giam xuéng. Khi do6 sé& sinh
ra 1 gia tri dién ap Vo ti Ié thuan véi momen xoan. Pién ap Vo duoc qua co
gop chuyén toi may do SDA 830C- Tokyo Sokki-Nhat Ban san xuat va duoc
ndi téi may tinh qua phan mém chuyén dung. Dynamic Strainmeters SDA-
810C/830C SDA-8-ch la thiét bj c6 mang cac loai séng c6 thé do dugc 8 kénh
trén mot thiét vi nho gon, Strainmeters 1a ¥ tudng cho cach do truc tuyén trén
trang web. Man hinh LCD k¥ thuat sé 240x64 pixel hién thi dién ap dau ra
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cling nhu dang song dau vao va luu trit dang song o tat ca cac kénh. Tin hiéu
tuong tu dau ra duoc thiét 1ap sir dung 4 sb bat ky twong duwong véi ching vao
dau ra chtr khoéng phai 1a khai niém danh gia pham vi st dung Vvéi
strainmeters théng thuong. Hon nita chirc nang Iuu trit cho phép dang séng
dau vao duoc sé hoa va luu trit trong bo nhd. SDA-810C ¢ tan s6 2,5 kHz
thudong duoc sir dung dé do dai han trong khi SDA-830C 1a mét loai phan tng
nhanh & tan sé kHz-10. Pon gian chi can két ndi may in dac biét dé in ra cac
dix liéu can thiét da duogc cai dat hodc man hinh dang séng va biéu db cua dir
liéu duoc luu trir.

Hinh 4.6. Thiét bi Dynamic Strainmeters SDA-810C/830C
* Hiéu chinh chuan bo do momen xoin. Sir dung co cau don dé hiéu
chinh va xay dung dic tinh cua truc. Gap truc xoan trén bé thir va ¢ dinh mot
dau truc xodn lai. Con 1 dau ta ding canh tay don va treo qua nang va lay sb
lidu, sau d6 tiép tuc ting s6 qua nang va liy duoc gia tri twong tng khi do ta
thiét 1ap hé s6 va xay dung duoc mdi quan hé gitra gia tri dién ap va gia tri
momen xoan.
Lwa chon phwong phap truyén tin hi¢u do
Van dé kho khan khi do mo men xoan trén cac tryc truyén dang chuyén
dong quay 12 viéc dua tin hiéu do tir phan quay dén mach do bén ngoai. Dé giai

quyét van dé nay cd thé lua chon cac phuong phap truyén tin hiéu sau day

i |
\Ry '
VST i e e
£ . 67 32" Rt~ o
A L
|

oL ' -0

Hinh 4.7. Sir dung vanh truot dé dwa dién 4p ra ngoai
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R1 + R4 - Dién tré mach cau; k -Vanh truot; RT - Di¢n tré bl nhiét;

RB - bién trd diéu chinh do nhay; RN - Dién trd diéu chinh.

Pé d6 do bién dang, bon dién trg luc cang R1 + R4 duogc déan Ién truc
can do, cac dién tré duoc mac thanh mach cau. Bién 4p cung cap cho mach
cau U0 va dién ap Ur duoc din qua cac vanh truot k dua ra ngoai.

Budc 4. Vit tu lam thi nghiém.
4.2.2. Cac budc chuan bi trwéc khi lam thi nghiém
a. Xac dinh bang théng sé cong nghé
Khi khuay tron dung dich Caltex Aquatex véi nuéc, yeu cau dit ra véi
dung dich san pham 1a d6 dong déu cao nhat. ..

Trén co s 1y thuyét va tai liéu da duoc cong bd, 3 thong sé cong nghé

chinh véi 3 mac dugc chon nhu bang 4.1

Bang 4.1. Cac thong so chinh trong quy hoach

930 Mic 1 Mic 2 Mic 3
Toc do khuay: n (vg/p) 40 (1) 60 (2) 80 (3)
Goc canh: a (d6) 30 (1) 45 (2) 60 (3)
Khoang cach canh toi day
thing: h (mm) 85 (1) 110 (2) 135 (3)

Véi yéu té dau vao 1a 3 théng s va 3 mic nhu trén thi néu quy hoach
toan phan thi s& can 3°= 27 thi nghiém, day 1a mot con sb I6n va dé thuc hién
duoc thi can rat nhiéu cdng va sir dung nhiéu vat tu thi nghiém. Ta st dung
phan mém MINITAB 16 va Phuong phap quy hoach Taguchi L9 véi 9 thi
nghiém nhu 1a mot quy hoach chuan.

- Cac thi nghiém khudy tron dung dich Caltex Aquatex 3180 duoc thuc
hién trong cing mot s6 diéu kién khong doi:
+ Thoi gian khuay: 70 giay;
+ Thé tich dung dich khudy: 100 lit twong ng véi chiéu cao thyc té

cta muc dung dich trong binh 1a 510mm;
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+ Ty 1€ pha tron: 5% (5 lit dung dich va 95 lit nudc).

- Ta tién hanh lay mau dung dich sau khi khudy tron dé do kiém két ngay
sau khi dong co khudy nging hoat dong. LAy miu ddng thoi tai 03 vi tri theo
chiéu cao mic dung dich trong binh. Vi tri 1 cach day binh 50mm; vi tri 02
cach day binh 250m; vi tri 03 cach day binh 500mm.

- Véi ti 1& dung dich pha tron ¢ dinh 1a 5% (Ca = 5), 46 dong déu cua
dung dich s& duoc thé hién thdng qua gia tri sai léch gitta ndng d6 phan trim
thue té do duoc véi ndng d6 phan tram 1y twong dugc tinh bang cong thic:

k=[5-C,|

Trong d6: + k 14 gié tri sai léch — do dong nhat;

+ Cia la ndng do thuc té do duoc cua thé tich mau V;,

*Gia trj sai léch k theo tiéu chi cang nho cang tot.

Thay céc yéu t6 vao bang ma tran truc giao 2.2 ta duoc bang thdng sé

thi nghiém.
Bang 4.2. Bang thong s6 thi nghiém
T M4 hoa S6 thuc
X1 (n) Xz () X3 (h) X1 (v/ph) | Xp(d9) | X3(mm)

1 1 1 1 40 30 85
2 1 2 2 40 45 110
3 1 3 3 40 60 130
4 2 1 2 60 30 110
5 2 2 3 60 45 130
6 2 3 1 60 60 85
7 3 1 3 80 30 130
8 3 2 1 80 45 85
9 3 3 2 80 60 110

Mai thi nghiém duoc 13p lai 3 1an, tong s thi nghiém 14 27
b. Thiét bi
- Thiét bi khuay tron dung dich dam bao day du cac bo phan cau thanh

va duoc 14p rap hoan thién, duoc kiém tra va chay thir khong tai dat yéu cau.
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c. Vat tw
- Pu lugng dung dich can thiét dé tién hanh du thi nghiém: 50 lit
4.2.3. Trinh ty tién hanh thi nghiém.
Dé thyc hién thi nghiém, ta tién hanh theo cac budc.
+ Budc 1: Théo va nang nip cua thiét bi khuay, diéu chinh géc nghiéng cua
canh khudy va khoang canh cua canh khudy t6i day thung theo cac thong sb

caa thi nghiém.

Hinh 4.9. Chinh g6c nghiéng canh khuay
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Hinh 4.10. Chinh khoang céch canh khuay t&i day thung
+ Buéc 2: Lip hoan thién thiét bi, chay tht khéng tai, hiéu chinh toc do
khuay theo thi nghiém va thoi gian khudy 1a 70s.

Hinh 4.12. Bang diéu khién thoi gian khudy
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+ Budc 3: Mo van nuéc cap 95 lit nude vao thing (quan sat bang ong thay).
Sau d6 cap 5 lit dung dich Caltex Aquatex 3180 vao thing (st dung cc dong
thé tich ¢é dam bao do chinh xéc).
+ Budc 4: Khoi dong thiét bi khudy, dung dich s& duoc khudy trong vong 3
phut sau d6 tu dong dung lai.
+ Budge 5: Dung dung cu lay dung dich trong binh tai 3 vi tri nhu d4 chon.
+ Bué6c 6: St dung may do ndng do NBR-32 do ndng do cua tirng mau dung
dich, sau d6 ghi lai két qua.
+ Budc 7: Xa hét dung dich trong thung vao bon chira, vé sinh sach 1ong
thiing, tiép tuc thuc hién cac thi nghiém con lai theo timg buéc.
4.3. Két qua thi nghiém

Cac mau dung dich duoc lay ra va duoc kiém tra bang thiét bi do nong
d6 NBR-32. Két qua do s& dugc hién thi trén kinh ngam véi dai do tir 0+32%
Birx, sai s6 +0,2% va duoc thé hién bang dai phan cach giita 2 vét mau trang

va xanh trén thude do kinh ngam.

Hinh 4.13. Mau hién thi ndng d6 cia thiét bi do ndng do NBR-32
Két qua thi nghiém duogc thé hién trén bang 4.3
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Bang 4.3. Két qua do ndng d6 dung dich va khoang sai léch nong dd

TT thi
nghiém Théng s6 vao Két qua thi nghiém
T n(va/p) | a(dd) | y(mm) K Pn (wh)
1 40 30 85 1,2 5,25
2 40 45 110 0,6 4,67
3 40 60 130 0,8 5,05
4 60 30 110 0,4 4,67
5 60 45 130 0,1 4,47
6 60 60 85 0,4 4,47
7 80 30 130 0,4 4,86
8 80 45 85 0,2 4,47
9 80 60 110 0,2 5,05
10 40 30 85 1,1 5,83
11 40 45 110 0,4 5,25
12 40 60 130 0,7 4,86
13 60 30 110 0,5 4,67
14 60 45 130 0,2 4,47
15 60 60 85 0,5 4,47
16 80 30 130 0,6 4,86
17 80 45 85 0,4 4,67
18 80 60 110 0,5 5,25
19 40 30 85 1 5,44
20 40 45 110 0,9 5,64
21 40 60 130 1,1 5,25
22 60 30 110 1,2 4,67
23 60 45 130 0,2 4,47
24 60 60 85 0,4 4,67
25 80 30 130 0,4 4,86
26 80 45 85 0,3 5,05
27 80 60 110 0,4 5,25

Panh gia két qua:

Trong thi nghiém nay, mong mudn gia tri k va Py “nhé nhat 1a tét nhat™;
Tuy nhién phuong phap Taguchi nguyén gbc chi cho phép giai cac bai toan
t6i vu hoa mot muc tiéu. Dé c6 thé tdi wu héa da muyc tidu, ngudi ta phdi hop
né voi phan tich quan hé xam, goi 1a t6i wu hoa dya trén phan tich quan hé

xam, goi la Taguchi xam.
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Sau khi chuan héa sé liéu thi nghiém, theo tiéu chi “Nho hon thi t5t hon”
(cong thuc 2.20).

Bang 4.4. Dir ligu chuan hoa

Bé hon tot hon Dik liéu chuin héa S/N Sai lech chuan

TT | SIN(KK) | SINPN) | T.S/IN(KK) | T_S/INN) | sai(k) | sai(p)
1 -1,58 11,37 1,00 0,60 0,00 0,40

2 4,44 12,40 0,72 0,16 0,28 0,84

3 1,94 11,70 0,84 0,46 0,16 0,54

4 7,96 12,40 0,56 0,16 0,44 0,84

5 20,00 12,77 0,00 0,00 1,00 1,00

6 7,96 12,77 0,56 0,00 0,44 1,00

7 7,96 12,04 0,56 0,31 0,44 0,69

8 13,98 12,77 0,28 0,00 0,72 1,00

9 -0,83 10,46 0,96 1,00 0,04 0,00

10 13,98 11,70 0,28 0,46 0,72 0,54
11 7,96 11,37 0,56 0,60 0,44 0,40
12 3,10 12,04 0,78 0,31 0,22 0,69
13 6,02 12,40 0,65 0,16 0,35 0,84
14 13,98 12,77 0,28 0,00 0,72 1,00
15 6,02 12,77 0,65 0,00 0,35 1,00
16 4,44 12,04 0,72 0,31 0,28 0,69
17 7,96 12,40 0,56 0,16 0,44 0,84
18 6,02 11,37 0,65 0,60 0,35 0,40
19 0,00 11,06 0,93 0,74 0,07 0,26
20 0,92 10,75 0,88 0,87 0,12 0,13
21 -0,83 11,37 0,96 0,60 0,04 0,40
22 -1,58 12,40 1,00 0,16 0,00 0,84
23 13,98 12,77 0,28 0,00 0,72 1,00
24 7,96 12,40 0,56 0,16 0,44 0,84
25 7,96 12,04 0,56 0,31 0,44 0,69
26 10,46 11,70 0,44 0,46 0,56 0,54
27 7,96 11,37 0,56 0,60 0,44 0,40

Tiép theo t6i wu hoa quan hé xam
Hé sb xam, hay hé sb quan hé xam (Grey Relational Coeficient) thé hién

khoang céch gitra gid tri chuan dang xét va gia tri 1y twong.

I s
(k)= A (0 (4.2)
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Trong d6, Aoy 12 gid tri tuyét d6i cua sai léch gitra gia tri chuan dang
xét va gia tri 1y tuong.

v €[0,1] duoc goi la hé sé phan biét (Distinguishing Coeficint) gidp cho
hé s6 xam phan bé nhiéu hon.

Két qua phan tich hé sé xam duoc thé hién trong bang 4.5

Bang 4.5. Két qua phan tich quan hé xam

TT thi P§ xam

nghiém H¢ s6 xAm trung binh S/N

1T &k &(PN) Y
1 1 0,557702 0,78 -2,17
2 0,641896 0,373183 0,51 -5,89
3 0,753953 0,481428 0,62 -4,18
4 0,530721 0,373183 0,45 -6,90
5 0,333333 0,333333 0,95 -9,54
6 0,530721 0,333333 0,43 -7,29
7 0,530721 0,421519 0,48 -6,45
8 0,409481 0,333333 0,37 -8,60
9 0,934552 0,999996 0,97 -0,29
10 0,409481 0,481428 0,45 -7,02
11 0,530721 0,557702 0,54 -5,28
12 0,69744 0,421519 0,56 -5,04
13 0,586638 0,373183 0,48 -6,38
14 0,409481 0,333333 0,97 -8,60
15 0,586638 0,333333 0,46 -6,75
16 0,641896 0,421519 0,53 -5,49
17 0,530721 0,373183 0,45 -6,90
18 0,586638 0,557702 0,57 -4,85
19 0,872035 0,658186 0,77 -2,33
20 0,811989 0,796694 0,80 -1,89
21 0,934552 0,557702 0,75 -2,54
22 1 0,373183 0,69 -3,27
23 0,409481 0,333333 0,97 -8,60
24 0,530721 0,373183 0,45 -6,90
25 0,530721 0,421519 0,48 -6,45
26 0,472641 0,481428 0,48 -6,43
27 0,530721 0,557702 0,54 -5,28
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Str dung phan mém Minitab 16, ching ta c6 cac két qua nhu sau.

Main Effects Plot for SN ratios

Data Means

téc do6 khuay (v/ph) goc canh (dd) khoang cach canh tgi day (mm)

Mean of SN ratios
4]

)

RN

40 60 80 30 45 60 85 110 130

N

Signal-to-noise: Larger is better

Hinh 4.14. Anh hwéng caa cac yéu té thi nghiém dén dé xam trung binh

Téc dd khudy | GOC canh | Khoang cach canh t6i day
Level
(v/ph) (dd) (mm)
1 -3.465 -4.521 -5.368
2 -7.265 -7.043 -5.438
3 -6.449 -5.615 -6.373
Delta 3.799 2.522 1.005
Rank 1 2 3
Main Effects Plot for Means
Data Means
toc d& khuay [v/ph) gec canh [d6) khoang cich canh tdi day [mm)
0.70
0.65
E 0.60
§ 055 \\
=
0.50
0.45

40 60 80 30 45 60 85 110 130

Hinh 4.15. Anh hwéng chinh dén d§ xam
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Tocdd | G4c canh ,
Level khuay R Khoang cach canh toi day (mm)
(v/ph) (do)
1 0.6993 0.6251 0.5729
2 0.4478 0.4686 0.5586
3 0.4833 0.5367 0.4989
Delta 0.2515 0.1565 0.0740
Rank 1 2 3

Nhin vao bang xép hang va db thi ta thay, téc d6 khudy lubn Ia yéu tb
anh huong nhiéu nhat. Goc nghiéng caa canh 1a yéu to anh huong tha 2, tai
moi Vi tri thi goc nghiéng 45° luén dat do dong déu cao nhat. Yéu té khoang
cach canh t6i day thung anh hudng it nhat.

Lwa chon théng sé qua thwc nghiém cho thiét bi.

Bang théng sb két qua thi nghiém va d6 thi danh gia mac d6 anh huong
cuia cac yeéu tb téi do dong déu cua dung dich tai cac ving trong thung khuay
mot cach doc lap. Bé chon duogc bo théng s cong nghé cho thiét bi dam bao
duoc do dong déu cua dung dich khudy 14 tét nhat, ta st dung dai luong sai
léch binh phuong trung binh Sa° dé so sanh va danh gia.

;-3 acC)

i=1

(Ca C.A)

O day: Ca=5; N=3; S, cang nho muc do dong déu cang cao.
Thay céc két qua cuaa thi nghiém vao cong thirc ta co bang gia tri sai léch

binh phuong trung binh va d6 léch chuan

Ta dé dang nhan thay do léch chuan dat gia tri nho nhat Sa =0, tai do
nong do cua tt ca cdc mau do duoc déu bang nhau va bang nong do hdn hop
Iy tuong, do dong déu cua dung dich dat 100%. Vay ta chon bo théng sb cong
nghé d6 1a bd thdng s6 1am viéc cua thiét bi khi khudy tron 100 lit dung dich

tron ngudi nong do 5%.
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Bang 4.6. Do 1éch chuan caa hdn hop dung dich

Théng s6 k§ thuat ,

T nwgp) | «@) | ymm) | S
40 30 85 3.22 1.79
40 45 110 1.24 1.11
40 60 130 1.68 1.30
60 30 110 0.82 0.91
60 45 130 0 0
60 60 85 0.18 0.42
80 30 130 0.24 0.49
80 45 85 0.06 0.24
80 60 110 0.1 0.32

Bang 4.7. Bo thong s6 lua chon tt nhat cua thiét bi

Toc do khuay G6c canh Khoang céach canh toi
N (vg/p) A (d9) day thung: y (mm)
60 45 130
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Két luan chwong 4

1. Lya chon dugc thiét bi do do déng nhat cua dung dich sau khudy, tién
hanh phuong phap quy hoach thuc nghiém dé thu va xu Iy két qua chinh xac
trong thuc nghiém;

2. Tién hanh thuc nghiém da yéu té, xac dinh anh huong cua céc yéu
td X1, X2, X3, dén k va PN. Két qua xac dinh thiét bi khuay tron cho dong dong
nhat cua dung dich 12 cao nhét va tiéu tén ning luong it nhat & bang théng sé
4.7

3. May khudy duoc dua vao sir dung tai Cong ty TNHHMTV Co khi
Hoa chat 13, thuc té cho thay hiéu qua vé kinh té va ky thuat khi sir dung may

khuay tai co so.
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KET LUAN CHUNG VA HUONG PHAT TRIEN TIEP THEO
1. Kétluan chung

1. Nghién ciru, thiét ké may khudy dung dich 1a mot linh vuc nghién ctu
moi tai Viét Nam va phi hop v6i yéu cau cua thyc té; Dé tai nghién ciru may
khudy co khi dé khudy tron dau Caltex Aquatex 3180 véi nudc nham tao
dung dich boi tron tudi ngudi st dung trong cac nha may co khi;

2. Duya trén cac cong bd quédc té cho thay, thiét ké may khudy co khi
dang turbine 3 canh phu hop dé khudy trén dung dich Caltex Aquatex 3180
sau khi pha véi ti 1€ 5% véi nuée, c6 do nhdt cua hon hop 1a 29,4 cts (29,4
mPa.s) nham dit dugc do dong nhat trén 95% véi thoi gian tron ngan va cong
suat thap (muc 1.1.1; 1.1.3; 1.1.6);

3. Phuong phap mo hinh dong dang va phép phan tich thir nguyén la
phuong phap nghién ctru khoa hoc cho phép xac dinh va giai thich nhitng qui
luat tdng quét cua cac hién tuong, cac qua trinh xay ra va thiét 1ap méi quan
hé nghién cau hé thong. Trén co sé phan tich cac yéu té anh huong doi Véi
may khudy tron dung dich (Bang 2.1), tinh cac chuan sb dong dang va xay
dung phuong trinh chuan s6 mé ta day du qua trinh vat ly xay ra caa qué trinh
tron (phwong trinh 2.17), déng thoi dé xuat duoc 3 chuan sb co ban 1am thong
$6 “vao” trong thuc nghiém (m,m4, 717). Pay 1 co s¢ dé xay dung mo hinh thi
nghiém phu hop véi muc tiéu nghién ciu cua dé tai;

4. Pé tai str dung quy hoach thuc nghiém theo phuong phap Taguchi V6i
3 chuan sb dau vao va yéu to ra 1a d6 dong nhat cua dung dich. Két qua cua
bai toan quy hoach thuc nghiém duoc st dung dé tiép tuc tinh toén, lap dat
may thuc trong thuc té san xuat;

5. Tinh hé s6 Re lam co s tinh todn cdng suat dong co p=0,22 kw, thoi
gian tiét hanh 1 1an khudy tron 1a 70gidy, toc 6 nén nho hon 100v/p.

6. Tinh toan thiét ké thong sé6 may khay nhu trong bang 3.2, trong d6 c6

thé thay ddi duoc toc dé quay cua truc khudy, goc nghiéng o, khe ho gitta vi
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tri ddt canh va day budng tron lam co s ché tao may khuay;

7. Tién hanh thuc nghiém da yéu td, xac dinh anh huong cua cac yéu
td X1, Xo, X3, dén k va PN. Két qua chon duoc cac thdng sé cho do ddng nhat
ctia dung dich 1a cao nhat nhu bang 4.7

8. May khudy dugc dua vao sir dung tai Cong ty TNHHMTV Co khi
Hoéa chat 13, thuc té cho thay hiéu qua vé kinh té va ky thuat khi sir dung
may khuay tai co so.

2. Nhirng van dé can nghién ciu tiép.

1. Tiép tuc nghién ctu bién dang canh khudy nham giam luc can;

2. Nghién cttu mau may tron cho cac quy mo san xuat Ion sao cho tiét
kiém ning lugng tiéu thu dong thoi van dam bao d6 dong nhat caa dung dich sau

khuay tron.
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