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PAI HQC THAI NGUYEN
TRUONG PAI HOC KY THUAT CONG NGHIEP

THONG TIN KET QUA NGHIEN CUU
1. Thong tin chung

- Tén dé tai: Thiét ké, ché tgo md hinh thiét bi khudy trgn dung dich béi tron tudi
ngugdi Caltex Aquatex 3180

- M4 s6: DPH2015-TN02-06
- Chii nhi¢m dé tai: TS. P6 Thi Tam
- T6 chuc chi tri: Trudng Dai hoc Ky thuat Cong nghiép
- Thoi gian thyc 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 bj khuay tron dung dich
boi tron tudi nguoi 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 d dong nhat cua dung dich boi tron sau khi pha dat 95%;
+ Dung dich duoc pha tron dung ti 1& % cung cip cho mat s6 loai may cong cu;
+ Giam muc tiéu thy dién nang.

- Chuyén giao cdng ngh¢, thir nghiém thiét bi tai co so san Xuét

3. Tinh mei va sang tao

- Xéac dinh lya chon dugc yéu té hop ly cua thiét bi khudy tron phu hop véi khudy tron
dunhg dich dau Caltex Aquatex 31802;

- Ung dung phuong phap déng dang va md hinh thir nghuyén dé tinh toan, lya chon duoc
bo théng sé dong dang 1am théng sé dau vao caa qué trinh nghién ctu thi nghiém.

4. Két qua nghién cieu

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

5. San pham
5.1. San pham khoa hoc:

- B4 Thi Tam, Nguyén Hoang Quén (2019), “Nghién ctru lya chon thiét ké mé hinh thiét bi
khuay tron dung dich boi tron tudi ngudi Caltex Aquatex 31807, Tap chi Co khi Viét Nam,
1+2, tr. 94-100.
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- 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 phflm dao tao: 01 ludn van thac sy da bao vé¢.

- Nguyén Hoang Quan (2016), Thiét ké, ché tao thiét bi khudy trén dung dich béi tron twdi
nguoi Caltex Aquatex 3180, Luan van thac sy ky thuat, Truong Pai hoc K¥ thuat Cong
nghié¢p, Pai hoc Thai Nguyén

5.3. Sian pham ing dung

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

6. Phwong thirc chuyén giao, dia chi wng dung, tac dong va lei ich mang lai cia két
qua nghién ciru:

+ Ung dung: Két qua nghién ciru duoc tng dung trong thuc tién san xuat cia Cong ty
TNHH MTV Co khi hoé chat 13- Tuyén Quang

+ Gi4o duc, dao tao: Két qua cua nghién cuu, tinh toan thiét ké mé hinh may khuay dung
dich boi tron lam ngudi 1a co s& trong giang day, nghién ctu khoa hoc

+ Kinh té, xa hoi:
- Tiét kiém chi chi nhan céng;

- Tang d6 dong nhat lugng dung dich boi tron sau khi khudy tron.
Ngay thang nam
T6 chic cha tri Chii nhi¢m dé tai
KT. HIEU TRUONG
PHO HIEU TRUONG

TS. P6 Thi Tam

PGS.TS. Vii Ngoc Pi
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INFORMATION ON RESEARCH RESULTS
1. General information:

Project title: Design and manufacture the agitator model for Caltex Aquatex 3180
cutting oil

Code number: DPH2015-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:
5.1. Scientific products: 01 national paper, 01 paper in an ISSN journal

- Do Thi Tam, Nguyen Hoang Quan (2019), “Study to design a model of Agitator paddles
for Caltex Aquatex 3180 cutting oil, Viet Nam Mechanical Engineering Journa, 1+2, pp.
94-100;
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- 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.



CHUONG I
TONG QUAN

1. Nghién citu may khuiy dung dich
1.1. Nghién céu chung
1.2. Pic tinh ciaa qua trinh khuay trén
1.2.1. Ché 6 dong hoc khi khuay - trén

Cong suit l1a mét trong nhitng yéu té quyét dinh trong viéc lua chon canh khudy. Céng
suit ciing lién quan dén mot sb nhém khong thir nguyén nhu chuan sé Reynold va va chuan sb
Froude ciing nhu cac thong sé hinh hoc khac dé dat duoc hiéu qua kinh té.

d?Np

+ Chuan s Reynolds : Re = — (1.1)

+ Chuan sb Froude : Fr = N;d (1.2)
A , P

+ Chi s6 cong suat Po : Po = Nds (1.3)

Ché do chay cua nguyén ligu trong thiét bi khudy - tron duoc chia thanh ba mién twong
(g véi gia trj cua chuan s6 Reynold.
- Chay theo dong: 0<Rk <10
- Chay qua do: 10 <Rg < 10°
- Chay xoay rdi: 10° <Re < 10’
1.2.2. Chuyén @dng cia dong chay trong may khuay trén
1.2.3. Thai gian khudy trén

t =591.d>° (‘%’)13 (ﬂ)m (1.4)

1.2.4. Khoi lwgng riéng va dd nhét chat léng
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Hinh 1.3. Méi quan hé giira d6 nhét chat 10ng va dang canh tron [14]
1.2.5. P9 ddng nhat
1.2.6. Nghién ciru co ban vé canh khudy
Mot s6 nghién ctru vé canh khudy [24], [32], [35]



1.2.7. Vi tri @it canh khuay
1.3. Pic diém dung dich tron ngudi Caltex Aquatex 3180

Két luan chuong 1

1. Nghién cau, thiét ké may khudy dung dich 1a mét linh vuc nghién ciu mai tai Viét
Nam va pht hop véi yéu cau cua thuc té;

2. Thiét ké may khudy co khi dang turbine 3 canh phi hop dé khudy tron dung dich
Caltex Aquatex 3180 sau khi pha véi ti 1€ 5% véi nude, c6 do nhét 1a 29,4 cts (29,4 mPa.s)
nhiam dit duoc d6 dong nhét trén 95% vai thoi gian tron ngan va cong suat thap

3. Thong sb vé thoi gian tron, cong suat tron, ché do dong hoc caa may tron théng qua
hé s6 Re, goc nghiéng caa canh cua may khuay s& duoc tinh toan, lya chon thiét ké trong
chuong 3, cac thi nghiém trong chuong 4 s& chi ra cac théng s6 phi hop dugc nham dat duoc
muc dich nghién cttu. Nhitng két luan va kién nghi s& duoc dua ra trong phan cudi cia béo céo
de tai.

Chuong 2
PHUONG PHAP NGHIEN CUU
2.1.Ung dung phuong trinh Navie-stocks trong cong nghé khuay trén
‘ Vién si Landau L.D va E.M Lifsitx [11], Vién si Xedov L.I [15] da ang dung ly thuy‘é't

dong dang, phép phén tich tht nguyén trén co s& phu’O’r}g tr’inl} Navie-Stokes, xac dinh diéu
kién chuyén dong theo tap hop khéng thir nguyén cac chuan s6 dong dang:

v.ilv. o p gl

"vl'3ul" po? U7

Tir d6 c6 thé thay bang cac chuan sé sau:

I, =R, =U'I—'p;
o vj | (2.14)
=F=g7
M, =€, =—,
PO
Vi : p - chiphi &p suat, N/m?;
v tbe do, m/s;
p - khdi lugng riéng, kg/m?;
4 - d6 nhat dong luc,kg/m.s;
| - Chiéu dai truc, m;
g - gia toc trong trudng m/s?.
Hay: Ey = f(Re,F:) (2.15)

Trong d6

- Chuan sé Ey: chi phi &p suat dé khic phuc lrc can ma sat trong qua trinh vat liéu
tron chuyén dong trong budng tron;



- Chuan sé Re: thé hién kha nang chuyén dong cua dong;
- Chuén sb F;: néu 1én anh huong cua trong lwong trong chuyén dong cua vat chat
2.2. Mot s6 thong sb6 anh hwdng dén qua trinh khuay trén
Nang suat khudy tron Q phu thudc vao cac yéu td chinh sau:
Q=f(D, o, L, T,¢ h,d,a, p,u,9) (2.16)
Céc dai luong trong phwong trinh trén dyoc thé hién ¢ bang dudi day.
Bang 2.1. Cac thdng sb lién quan dén qua trinh tron

Cac dai luwgng Thuungij yin:
MY.L*T
TT Ky
hiu Tén 1) A T
1 D | buong kinh cua canh tron 0 1 0
2 o | Tc dd goc cua truc tron 0 0 -1
3 L. | Chiéu dai cua truc tron 0 1 0
4 T buong kinh thung tron (11) 0 1 0
5 ¢ | Hé sb dién day 0 0 0
6 h Khoang canh giira vi tri canh va day thung 0 1 0
7 d buong kinh cua truc tron 0 1 0
8 o Ga6c nghiéng cua canh tron va truc tron 0 0 0
9 Q | Nang suat 1 0 -1
10 p | Khéi luong riéng 1 -3 0
11 u HE: SO0 ma sat gitra vat liéu va bé mat co cau 1 3
tron
12 g | Giatoc trong trudng 0 1 -2
Trong bang trén:
M - Khéi luong, kg; L -Chiéu dai, m; T - Thoi gian, s.
Chon dai lugng co ban: D, p, g; Binh thic cua ching la:
0 1 0
A=l1 -3 0 |#0
0o 1 -2
Diéu d6 chung to cac dai lugng co ban chon 1a phu hop.
Theo phuong trinh thir nguyén, cac chuan sé nhan duoc sé la:
Q D L. h
= : =0 |—=F,; =— T, =—,
T o /_gDS 7T, g 73 D ‘=D
72'—1' 72'—1' 7 =0 ; g = |; g =€ ;
5 D ) 6 D ) 7 D 8 ) 9 y

Trong d6 7, 1a chuan s6 Frut (F,) dic trung khi nghién ctiu tinh chat dich chuyén caa dong c6
Xét t6i anh huong caa trong luc. Chuan sé F, 1a ti sé gitra lyc quén tinh va lyc trong trudng.

Theo dinh ly 7, phwong trinh biéu din m; duoc viét dudi dang:



2
T, = Q :go(wD,i,l,ﬂ,g,a,,u,g] (2.17)

Dé giam duoc thong sé “vao”, thay thé cac théng sé doc 1ap trong bang 2.1 bang céc
chuan sé nhu phuong trinh (2.2). Khi tién hanh thuc nghiém cac chuan s déng dang trén may
khudy da thiét ké vai cing mot diéu kién, vai D, d, T, L, W,e khong doi. Céc thdng sb thay doi
1a @, h, o, 1an luot dic trung cho cac chudn sb:

\F . h.
m,=0|—=F.,; T, =—; 7 =0.
g D

Pay ciing chinh I cac thdng sb “vao” khi tién hanh thyc nghiém
2.3. Phwong phap quy hoach thuc nghiém
2.3.1. Chon thong sé thi nghiém

Trong diéu kién va khudn kho cua dé tai, cng véi két qua tinh toan da néu trén, luan vian chon
nhitng thdng sé chinh anh huong dén d6 ddng nhat cua dung dich 1a:

D
'ChQnX1: ”ZZw\/%:Frc-

Pé thay ddi x; ta thay o thong qua tdc d6 vong quay n; hay x; = n (vong/phut); Pay 1a chuén
s6 dac trung cho tinh chét dich chuyén ciia dong vat liéu cé xét téi anh huong cua trong luc;

- Chonxo= 7, =a (d9);

- Chon x3= mg; do thyc nghiém trén 01 may mo hinh, kich thudc may khong thay déi, vi
vy dé thay doi X ta thay doi khoang céch h;

hay X3 = ms=h (mm);

2.2.2. Quy hoach thuc nghiém bang phwong phap Taguchi.

Muc dich cuia nghién ciu ndy la s dung phuong phap Taguchi trg gilp bang phan mém
MINITAB 16 dé tim ra cac thong s6 cong nghé hop ly: khoang cach canh, géc nghiéng canh va
téc do khudy tron cua canh téi do dong déu cua dung dich pha tron

Trong nghién ctru ndy s& tién hanh thuc nghiém c6 3 thong sb véi 3 mac nén ma tran truc
giao L9
2.2.3. Phuwong phap xac dinh d$ dong nhat caa hén hop sau khi trgn

Pé danh gia muc do déng dél{ cua hdn hop thuc ta cé thé su dung dai lugng “Sai 1éch
binh phwong trung binh” [1]. Néu thé tich V; cia hdn hop cd thanh phan chat A 1a Cia:

N (C, C.A) (2.23)

Trong do:

Ca: thanh phan chét A trong hdn hop 1y tuong;
Cia: thanh phan chét A trong thé tich miu V;;
N: sb thé tich mau V.
Sa: d6 léch chuan cua tap mau A



Nhu vay Sa cang nhé thi mie do dong déu caa hdn hop cang cao, cang gan véi hdn hop
1y tudng.
X.V. Melnhicop [1] d4 dung hé sé bién dong YK trong théng ké dé danh gia muc d6 dong nhat
cua hon hop tron.

YK: (1_ SA

).100 (2.24)

A0
Trong d6 Cao 12 gia trj trung binh chat A cua cac mau.
Két luan chwong 2

1. Phuong phap mé hinh déng dang va phép phan tich thir nguyén 1a phuong phap
nghién ctu khoa hoc cho phép xac dinh va giai thich nhiing qui luat tong quét caa cac hién
tugng, CAC qua trinh xay ra va thiét 1ap mdi quan hé nghién ciu hé thong. Trén co so phan tich
céc yéu t6 anh huong d6i vai méay khuay tron dung dich (Bang 2.1), tinh cac chuan s dong
dang va xay dyng phuong trinh chuin sb mé ta day du qué trinh vat ly xay ra cia qua trinh
khuay tron (phuong trinh 2.17), dong thoi dé xuat dugc 3 chuan sé co ban lam théng sé “vao”
trong thuc nghiém (mt2, 74, 7). Pay 1a co s& dé xay dung mé hinh thi nghiém phi hop vaéi muc
tiéu nghién ctru caa dé tai.

2. Pé tai sir dung quy hoach thuc nghiém theo phuong phap Taguchi véi 3 chuan sb dau
vao 3 mic va yéu té ra d6 doéng nhét caa dung dich. Két qua caa bai toan quy hoach thuc
nghiém duoc st dung dé tiép tuc tinh toan, lap dit may thuc trong thyc té san xuat.

Chuong 3
THIET KE, CHE TAO THIET BI KHUAY TRON DUNG DICH
CALTEX AQUATEX 3180
3.1. Giéi thigu
3.2. Lya chon cac thong sé hinh hoc ciaa thiét bi
#2500
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Hinh 3.1. Kich thuéc thung khuay



Can ctr vao thé tich luong dung dich thuc té mong mudn dat dugc sau mdi 1an khudy cua don
vi san xuét 12 100 | cho mdi 1an khudy va bang thong sb cac kich thude wu tién nhu trén. Ta lva
chon kich thudc co ban cua thiét bi may khudy tron dung dich Caltex Aquatex 3180 nhu sau:

+ Duong kinh thung: T= 500mm;

+ Puong kinh canh khuay: D= 350mm:;

+ Chiéu rong canh khudy: b= 60mm;

+ Chiéu day thung khudy: S=3mm;

+ Chiéu cao thang khudy: H= 700mm;

+ Chiéu cao cua 100 it dung dich: Y= 510mm;
+ Thé tich t6i da thung khudy: Vna= 130 lit.

Hinh 3.3. Céanh khuy ché tao thuc té

3.3. Tinh toan thiét ké cac bé phan chinh caa thiét bi.
3.3.1. Xac dinh mat sé thong sb chinh cia thiét bi
e Xac dinh chuan sé Re ciia dung dich.

Theo phan 3.2 ta chon d = 0,35m;

Dung dich Caltex Aquatex 3180 cé:

- Khéi lugng riéng: p = 890 kg/m®

- b6 nhaot dong luc: p = 29,4 mPa.s
Cokolob I. A [1] cho ta bang théng s6 téc d6 nén ding cua mot sé dang canh khudy.

Bang 3.1. Thong s toc d6 nén ding caa mot s6 loai canh khuay.

o £ Thong sé
Loai canh khuay Tén goi Trj s6 nén ding
Chén vit 8,5-20
bia L 1,8-25
Tua - bin S0 vong quay trong 147 1
Hinh nén glay 0,7-85
Céanh 0,17-1,7

Véi canh khudy da chon 1a canh khudy dang canh, ta c6 tri sé nén dung cua téc o khuay
la: N=0,17+1,7 vong/gidy twong dwong vdi n= 10+100 vong/phat.
O day ta xac dinh Re va cong suét P tai toc d6 khudy cao nhat:



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

Thay cac gia tri vao cong thire 1.1 ta xac dinh chan sb Re cua dung dich:
D°Np
7

Theo nghién cttu & muc 1.1.1 khi d6 ché d6 dong hoc xay ra caa nguyén liéu trong thiét
bi 1a chay xoay rdi rat phuc tap.
e Xac dinh hé sb cong suét Po.
T mdi lién hé giira chuan sé Reynolds va hé sé cong suit Py duoc thé hién tai hinh 1.3.
Vi loai canh khudy dang canh nghiéng 3 canh nhu di chon va dong chay cé chuan sé Re =
7x10°% ta c6 hé sé cong suat dic trung cho cong suét khudy tron:
Po = 1.

Re = = 7x10°

e Xac dinh cong suat P

Thay cac thong s6 vao (1.3) ta c6 cong suét khudy tron P:

P = PoN*d®p = 0,22 (kW) (3.2)

e Xac dinh thoi gian tron ty,

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

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

tm=5,91x0,5°x(890x0,1/0,22)**x(0,5/0,35)** = 66 (s)
L4y 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 liéu thiét ké truc:

Dung dich tron ngudi Caltex Aquatex la dung dich pha tron c6 d6 nhot dong luc la
0,0294 Pa.s va khéi lugng riéng 1a 0,89kg/l. Thiét bi khudy tron vai van toc khudy cham va
dién tich canh nho, truc mang canh khudy trong thiing khuay tron dung dich tron ngudi duoc
bé tri thang dung s& chiu tai trong khdng Ién, do d6 ta chon vat liéu ché tao truc la thép 45
thuong hoa co co tinh:

- Do ran HB: 170 - 217
- Gi6i han bén: oy, = 600 Mpa
- Gidi han chay: oc, = 340 Mpa

* X4c dinh md men xoén trén truc canh khay:
M6 men xoin trén truc canh khuay duoc xac dinh theo céng thuc:

T =9550% (N.m) (33)

Trong d6: N — ¢6ng sut truc dan (KW);
n — tdc do quay cua truc (vong /phut);

Thayvaotaco: T= 9550% =26,263(N.m)

* X4c dinh duong kinh so bo cua truc khudy.



Puong kinh so bé cua truc khudy xac dinh theo méd men xoén dugc tinh bai cong thuc:

d>3T/(0,2[x]) (mm) (3.4)

Trong d6: - T 13 md men xo4n trén truc (N.mm),

- [1] 14 &ng suit cho phép cua vat liéu ché tao truc, véi thép 45 thuong hoa: [1]
=15 - 30 MPa. O day ta chon [1] = 15.

Thay vao cong thuc ta co: d>3 26263 _ 20,6(mm)
0,2x15

Can ctr theo két cau Iap ghép truc khudy, ké dén anh huong cua tap trung ¢ng suét tai cac
vi tri chuyén tiép theo chirc ning lap rap va ting bén tai c4c Vit tri c6 rinh then ta dua ra duoc
két cau truc.

24 |!2§ ) o g5tk M gy (=
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Hinh 3.4. Két cau truc mang cénh khuay
Bang 3.2. Bang thong sé thiét bi khudy tron dung dich Caltex Aquatex 3180,
Ky hiéu: MKDD-01

TT | Théng s6 k§ thuat PDVT | Thong sd
1. | Kich thuéc may: DxR mm 700x610
2. | Puong kinh canh khuay mm | 350
3. | S6 lugng cénh Cai 03
4.| Kha nang diéu chinh goc nghiéng canh Do 30+90
5. | Cong suat dong co chinh kw [0,75
6. | Toc do quay truc chinh v.ph | DK v6 cap bang bién tan
7. | Thé tich thing chua:V e lit 130
8. | Thé tich khudy tron: V), lit 30+110

Két luan chwong 3
1. Tinh toan xac dinh hé s6 Re 1am co so tinh toan céng suat dong co 0,22 kw, thoi gian tiét
hanh 1 1an khudy tron 1a 70 gidy, toc do quay trong khoang nho hon 100v/p.
2. Tinh toan thiét ké thong s6 may khudy nhu trong bang 3.2, trong d6 c6 thé thay d6i dugc tc
d6 quay cua truc khudy, goc nghiéng a, khoang cach giita vi tri dat canh va ddy thung tron tir
d6 1am co s¢ ché tao may khudy.



Chuong 4

THU'C NGHIEM PANH GIA ANH HUONG CAC THONG SO KY THUAT CUA
THIET BI TOI PO PONG PEU CUA DUNG DICH CALTEX AQUATEX 3180

4.1. Giéi thigu
4.1.1. Muc dich
4.1.2. Céc thong sb, chi tiéu can xac dinh bang thwc nghiém
Théng sb dau vao:
- Téc do khudy, n (vg/p)
- Goc canh, o (d0)
- Khoang céch canh téi day thung, h (mm)
Théng sb dau ra:
- Nang luong tiéu thu Py, kwh; (ws)
- B¢ dong nhat k,
4.2. Thi nghiém.
4.2.1. Céc trang thiét bi, vat tw lam thi nghiém

Hinh 4.1. May khuy tron dung dich: MKDD-01
1. May khuay tron dung dich dau boi tron tudi ngudi Caltex Aquatex 3180 duoc thiét ké theo
noi dung luan van va ché tao tai Cong ty Co khi Héa chat 13 véi céc chi tidu thdng sb ky thuat
thé hién trong bang 3.2.
2. May do ndng d6 dung dich béi tron tudi ngudi NBR-32
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N

~/

Hinh 4.2 May do nong d6 NBR-32
3. Thiét bi va k§ thuat do cong suat tiéu thy N

| —

Hinh 4.6. Thiét bj Dynamic Strainmeters SDA-810C/830C
4.2.2. Cac buéc chuan bi trwéc khi 1am thi nghiém

a. Xac dinh bang théng sé céng nghé

Thona sé Cac muc
gso Mic 1 Mic 2 Mic 3
Tdc d6 khuay: n (vg/p) 40 (1) 60 (2) 80 (3)
Goc canh: o (d0) 30 (1) 45 (2) 60 (3)
I((nr]lr?]z;ng cach canh tgi day thung: h 85 (1) 110 (2) 135 (3)

Str dung phan mém MINITAB 16 va Phuong phap quy hoach Taguchi L9 véi 9 thi nghiém nhu
1a mot quy hoach chuan.

- Céc thi nghiém khudy tron dung dich Caltex Aquatex 3180 dugc thyc hién trong cling mot sb
diéu kién khong doi:

+ Thoi gian khuay: 70 giay;

+ Thé tich dung dich khudy: 100 lit twong tng véi chiéu cao thuc té caa muc dung dich trong
binh 14 510mm;

+ Ty 1€ pha tron: 5% (5 lit dung dich va 95 lit nudc).

- Tién hanh 1y mau dung dich sau khi khuay tron dé do kiém két ngay sau khi dong co khuay
nging hoat dong. Ly mau ddng thoi tai 03 vj tri theo chiéu cao muc dung dich trong binh. Vi
tri 1 cach day binh 50mm; vi tri 02 cach day binh 250m; vi tri 03 cach ddy binh 500mm.
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- V6i ti 1& dung dich pha tron ¢ dinh 1a 5% (CA = 5), 46 déng déu cua dung dich s& duoc thé
hién théng qua gia tri sai léch gitra ndng d6 phan tram thyc té do duoc véi ndong do phan tram
ly tuong dugc tinh bang cong thirc:
k=[5-C,,|
Trong d6: + k 1a gia tri sai léch — do dong nhat;
+ CiA la ndng d¢ thuc té do dugc cua thé tich mau Vi.
*Gid tri sai léch k theo tiéu chi cang nhé cang tot.

Thay cac yéu t6 vao bang ma tran truc giao 2.2 ta duoc bang thdng s thi nghiém.

T M4 hoa S6 thuc
X1 (n) Xz () X3 (h) X3 (v/ph) Xz (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 Iap lai 3 1an, tong s6 thi nghiém 1a 27
4.2.3. Trinh ty tién hanh thi nghiém.
4.3. Két qua thi nghiém
Bang 4.3. Két qua do nong d6 dung dich va khoang sai léch nong do

TT thi ) ]
nghiém Thong so vao Két qua thi nghi¢ém
T n(valp) | a(dd) | y(mm) k Py (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 11 5,83
11 40 45 110 0,4 5,25
12 40 60 130 0,7 4,86
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TT thi

nghiém Théng sb vao Két qua thi nghiém
1T n (va/p) a (d9) | y(mm) K Pn (wh)
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 muén gia tri k va PN “nhé nhat 1a t6t nhat”; Tuy nhién phuong
phap Taguchi nguyén géc chi cho phép giai cac bai toan téi wu hoa mot muc tiéu. Dé c6 thé tbi
vu héa da myc tiéu, ngudi ta phdi hop nd voi phan tich quan hé xam, goi 1a tdi wu hoa dwa trén
phén tich quan hé xadm, goi la Taguchi xam.

Sau khi chuan hda sé liéu thi nghiém, theo tiéu chi “Nho hon thi tot hon” (cong thirc 2.20).

Bang 4.4. Dix liéu chuan hda

Bé hon tot hon Dir liéu chuin héa S/N Sai léch chuin
TT SIN(K) S/N(PN) T SIN(k) | T_SIN(EN) | 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
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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 héa quan hé xam
Bang 4.5. Két qua phan tich quan hé xam
TT thi ] Do xam
nghiém Hé so0 xam trung binh S/IN
T &(k) EPN) 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 0,33 -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 0,37 -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 0,37 -8,60
24 0,530721 0,373183 0,45 -6,90
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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

Str dung phan mém Minitab 16, chiing ta c¢6 cac két qua nhu sau.

Level Téc dp khudy | GOC canh | Khoéng cach canh téi day
(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 SN ratios
Data Means

3 téc doé khuay (v/ph) goc canh (dé) khoang cach canh tgi day (mm)

Mean of SN ratios
<) v

<

40

60 80

30 45

Signal-to-noise: Larger is better

RN

110 130

Hinh 4.14. Anh hudng cua cac yéu to thi nghiém dén do xam trung binh

Level Toc g/(';pl;;luay Go(cd(g;nh Khoang cach canh t6i day (mm)
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
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Main Effects Plot for Means

Data Means
téc A8 khudy [w/ph) géc canh [d8) khodng cich cinh tgi day {mm)
0.70
0.65
0.60

0.55

Mean of Means

0.50

0.45
40 60 80 30 45 60 85 110 130

Hinh 4.15. Anh hudng chinh dén d6 xam
Nhin vao bang xép hang va do thi ta thiy, tbc do khudy ludn 1a yéu té anh huong nhiéu nhat.
G6c nghiéng cua canh 1a yéu té anh huong thir 2, tai moi vi tri thi goc nghiéng 45° ludn dat do

dong déu cao nhat. Yéu té khoang céach canh t6i day thung anh huong it nhat.

Téc do khuay Goc canh Khoang cach céanh tgi day
N (vg/p) A (d9) thung: y (mm)
60 45 130

Két luan chwong 4

1. Lva chon duoc thiét bi do do dong nhat cua dung dich sau khudy, tién hanh phuong phap
quy hoach thuc nghiém dé thu va xt ly két qua chinh xéc trong thuc nghiém;

2. Tién hanh thyc nghiém da yéu td, xac dinh anh huong cua cac yéu té x1, x2, x3, dén k va
PN. Két qua xac dinh thiét bi khudy tron cho ddng dong nhat caa dung dich la cao nhat va tiéu
tdn nang lugng it nhat;

3. May khudy duogc dua vao st dung tai Cong ty TNHHMTYV Co khi Hoa chit 13, thyc té cho

thdy hiéu qua vé kinh té va ky thuat khi sir dung may khudy tai co sé.

KET LUAN CHUNG VA HUONG PHAT TRIEN TIEP THEO
Két luan chung
1. Nghién cuau, thiét ké may khudy dung dich 1a mot linh vuc nghién ciu mai tai Viét Nam va

phU hop véi yéu cau cua thuc té; Dé tai nghién ciu may khuay co khi dé khudy tron dau Caltex
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Aquatex 3180 véi nudc nham tao dung dich boi tron tudi ngudi st dung trong cac nha may co
khi;

2. Dua trén cac cong bd qudc té cho thay, thiét ké may khudy co khi dang turbine 3 canh phu
hop dé khudy tron dung dich Caltex Aquatex 3180 sau khi pha véi ti 1& 5% véi nude, c6 do
nhét cua hdn hop 1a 29,4 cts (29,4 mPa.s) nham dat duge d6 ddng nhit trén 95% véi thoi gian
trén ngan va cdng suat thap;

3. Phuong phap mo hinh déng dang va phép phan tich thir nguyén 1a phuong phap nghién ciru
khoa hoc cho phép xac dinh va giai thich nhitng qui luat tong quat caa cac hién tuong, cac qua
trinh xay ra va thiét 1ap méi quan hé nghién cau hé théng. Trén co sé phan tich cac yéu té anh
huong ddi vai may khudy tron dung dich (Bang 2.1), tinh céc chuan sé dong dang va xay dung
phuong trinh chuan s6 mo ta day du qué trinh vat Iy xay ra cia qué trinh trén (phuong trinh
2.17), dong thoi dé xuat dugc 3 chuan sb co ban lam thdng sé “vao” trong thuc nghiém. Day 1a
co s& dé xay dung md hinh thi nghiém phd hop véi muc tiéu nghién cau caa dé tai;

4. Pé tai sir dung quy hoach thuc nghiém theo phwong phap Taguchi véi 3 chuan sé dau vao va
yéu to ra 1a do dong nhét caa dung dich. Két qua caa bai todn quy hoach thuc nghiém dugc s
dung dé tiép tuc tinh toan, lap dat may thuc trong thuc té san xuat;

5. Tinh hé s6 Re lam co so tinh toan cdng suat dong co p=0,22 kw, thoi gian tiét hanh 1 lan
khudy tron 1a 70gidy, toc do nén nhd hon 100v/p.

6.Tinh toan thiét ké thong sé may khay, theo d6 cé thé thay dbi duoc téc do quay cua truc
khuay, goc nghiéng a, khe ho gitra vi tri dat canh va day budng tron lam co so ché tao may
khuay:;

7. Tién hanh thyc nghiém da yéu té, xac dinh anh hudng cua cac yéu t X1, Xz, X, dén k va Py
Két qua chon duoc céc thdng s cho d6 dong nhét cua dung dich 1a cao nht;

8. May khudy duoc dua vao st dung tai Cong ty TNHHMTV Co khi Héa chat 13 , thuc té cho
thdy hiéu qua vé kinh té va ky thuat khi sir dung may khudy tai co sé.

2. Nhitng véan dé can nghién ciu tiép.

1. Tiép tuc nghién ctiru bién dang canh khuay nham giam luc can;

2. Nghién cu mau may tron cho cac quy mé san xuat 16n sao cho tiét kiém ning luong tiéu

thu dong thoi van dam bao do dong nhat caa dung dich sau khuay tron.



