33 Chuong 1 CAC PAC TRUNG CUAEAE-CHAT

1. Tinh chat ciia chat léng
1.1. Vai trd cua Gng suat trong dong chay
1.2. Khéi luong riéng
2. D0 nhot
2.1 Po d6 nhét cua huu chét
2.2. Nhét ké mao quan
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oF 1. Tinh chat cua chat long

F (luc tclic dung) i / \ »
‘ (luc tdc dung) \\ /

Luc tac dong theo
Luc tic dong theo Phuong song song voi bé mat

phuong thang dimg véi bé mit ﬂ

{

ﬁng suat cit

Ap suat Shear tress
Pressure
T Luc
Dién tich ti€p xtuc theo
Luc '

Dién tich mat cit ngang N phuong song song




Pon vi do ap suat

pascal bar
(Pa) (bar)

1Pa | =1Nm? 10~
fbar 100000  =10° dyniem?
1 at 98,066.5 0.960665
1 atm 101,325 1.01323
1 torr 133.322 19339407
1 psi 5,894.76 68 048x10™

technical
atmosphere
at

1019710
1.0197

= 1 keflem”
10332

13505107
70.307x107

atmosphere
(atm)

98692610
098692
0 96784
=1 atm
1.3158x10™
B3.046x10™

Blaise Pascal (1623-1662)

torr
(Torr)

7 5006x10°
750.06
T3 56

760

=1 Tom, = 1 mmHg

a1.715

pound-force per
square inch

(s
14504107
145037744

14.223

14.6%6

1933710
= 1 |bffin?



N\ Ap suat tuyét doi - ap suat do dac —
v/ 4 dung cu do ap suat

N
>1 atm Ap suit doc tir dung cu do
1 tm Ap suit khi quyén
<1 atm I Ap suat doc tir dung cu do
0 atm Chan khong tuyét doi

Ap suit tuyét doi trong truong hop
< Ap suat khi quyén

Ap suit tuyét doi trong truong hop
> Ap suat khi quyén
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Air pressure, 101.3 kPa
Valve -

g

| f Gl::-i P |
105 mm= 14.0 kPa || 1 ‘“’”"'“f i jﬂ_,*

e —

JI

655 mm=87.3 F-F"ﬂl

833

mim

101.3 kPa | |

87.3 kPa Wl

14.0 kPa pressure ([l 0¥
of the gas h

One atmosphere = 760mm of Hg = 101 kPa.
So 1mm of Hg = 0.13 kPa.
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oF Khai lwgng riéng va ti trong cia-vatliéu

U Duoc dinh nghia Ia khoi luong trén mot don vi thé tich. Trong hé SI khoi luong
riéng c6 don vi va [kg/m?]. Khoi luong riéng (density) cua luu chat phu thudc vao
nhiét do.

O Ty trong (specific gravity) khong don vi duoc 1a ti 1& gitra khoi luong riéng cia
chat can xac dinh véi mot chat nao d6 (thuong 1a nude & 4°C = 1000kg/m?) c6 thé
do bang Baumé ké (46 Bé) (hydrometer) hay Brix ké, chiéc quang ké
(refractometer)...

Khéi lwgng rieng . |ong luong vatthe [kg] & cimg didu kién
(Density) — q q xac dinh
Thé tich vat thé [m?]

A * A A A 3
Ti trong Kho1 lugng rieng vat thé [kg/m-°]

(Specific gravity)

Khéi luong riéng cua H,0 [kg/m?]
& 4°C = 1000 [kg/m3]




\\ Khoi lwong riéng (Ti trong) phu thudc vao nhiét dd va ap suat

' (4

Quan h¢ gitra Bé va khoi luong riéng

+ Titrong d > 1 +Titrong d < 1

OBe'=145—14—5 038'2@_130
d d




QN Lam thé nao dé xac dinh nong @6 cac chat ?
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==) Phan tich dé tinh toan nong do

m=) Dung cic phuong phap vt 1y dé thé hién nong d6

$

St dung Khoi lwgng riéng hay
ti trong trong la phuong phap
xac dinh nhanh chong nong do
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-

Dua trén nguyen tac
Nong do cac chat c6 quan h¢ voi
khoi lwong riéng (ti trong)
Nong @6 = F(khoi lugng riéng)

Ung dung
1 Do ndng d6 acid, bazo...

1 Po ndng d6 cac dung moi hitu cd: Con...
1 Do ndng d6 cac chat tan : Pudng, mudi...




Dung dich chat
can phan tich

¥

Po khoi luong riéng

hodc ti trong

¥

Tra bang
Trong cac so tay

\ 4

Nong do cac chat
can xac dinh

Baumé ké
(hydrometer)

—

Ti trong

°Bé

Dung dich can
xac dinh nong do

Baumé ké
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CRADWATED STEM

@

Brix ke
Saccharometer

FLOAT

BALLAST

Cau tao va cach do ti trong biang
baume ke (hydrometer)
12

alcohol meter




33 Vi dy xac dinh néng df dung dich-HE}

Dung Baumé ké

Nong @0  Ti trong
(%) d Po dac l

Tra bang

°B¢ (d0 Baume) Poc dugc gia tri
10% 1,048 — Ti trong (d) ‘ Trén dung cu do
20% 1,098
30% 1,149
32% 1,159 Ketqua

> Nong do dung dich 1a 30%
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Duva trén nguyén 1y: dung dich co ti trong khac nhau sé
co chiéc xuat khac nhau va chi s6 khuc xa khac nhau

i

Chiéc quang ké 1a dung cu do truc
tiép nong do chat kho?

(I

—

Chiéc quang ké do dugc chi so khuc xa, tir chi s6 khiic xa chuyén sang °Brix

Néu dung dich do 1a Puong tinh khiét °Brix chinh 13 % cua duong hay chat kho dung dich
Neéu chat 10ng trong suot khac Puong, phai st dung bang tra quan hé gitta Brix va nong do
chat kho
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Chiéc quang ké dung do nong
do dung dich mudi

fud
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Chiéc quang ké dung do nong
do dung dich duong




QN  Thi du do dac nong do chat khé dung dich
' 4 Ca Chua bang chiéc quang Ké

TABLE 30-2: Tomarto Paste Table (Concdl)

T

Refrac- Sugar scale* Salt- Refrac- Sugar scale* Sglt-

tive free Total tive free Total

index 25°C 20° C solids solids index 25° C 20° C solids sclids

x5 C 23" C

:.5316[ 30.3 30.7 31.7 jz.z2 1.3841 31.7 jz.I 33.1 33.6
17 3@.3 30.7 3L.7 jz.z2 Z2 31.7 .32.1 33-2 33-7
18 30.4 30.8 31.8 3z.3 4%  31.8 32.2 33.3 33.8
19 30.4 30.8 31.8 2.3 44 31.8 32.2 33.3% 33.8
40 30.5 30.9 31.9 3% -4 45 31.9 32.3% 33-4 33-9
2z 30.6 31.0 3Z.0 z.5 46 31.9 2.3 313.4 33-9
22 30.6 31.0 32.0 32.% 47 3z.0 2.4 33.% 34.0
13 30.7 31.1 $2.1 2.6 48 I 32.% 33.6 34.1
2§ 307 3IT1.I 32.31 32.0 49 32.1 $2.9% 33.0 341
&3 39.8 3n.z2 32.2 32.7 §O 32.2 2.6 33.7 34.2
;: ::: ::1 3z.2 32.7 51 32.2 82.6 3%.7 34.2
28 30.9 314 5?3 22 a0 i kg ot
29 310 3::1 et 8% 20T L
30 31.1 31.4 ::14 s 1% A5 gl s 25

3 33 -9 55 32.4 32.8 133.9 4.4
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D0 nhot

C6 thé di chuyén Pi chuyén u=u

Dung yén u=0 Dung yén u=0

Khéc biét van toc giita 2 trang thai 1a Au=0-u) Gradient van toc (y)

Au F Au
- _:u—— T=HuU
il

Foc A

A

m2)

LL 1a héng s6 duoc goi la dd nhot

Dién tich bé ma

18



\\ Ung suat cat tac dong 1én chat long

Chat 16ng bi bién dang (di chuyén)

\

Co s& dé phan loai vat liéu

Vit lidu Vatliéukém | | Vatliéuran | | Chat long Chat long Chat khi
dan hoi dan hoi tuyet doi Newton Phi Newton
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Phan loai vat liéu dua trén (ng suat cit tic dunglénvatliéu

Chat rin Chit léng
Tuyét d6i | Panhoi | Kémdanhodi| Phi Newton |CL Newton| Khi
Euclidian | Hookean Non- Non Newtonian
Hookean Newtonian
v=0 t=G.yhay |t=F(y)hay |t=F(y)hayn |[t=uyhay |[t=0
G=1/yVo |G=1/yVv61 |=t/yvoinla |pn=1/vy vl |nhung khi
Glahésdb |G=F(y,r) |dailuongdic |p ladd nhdt|van di
dan hoi trung cho tinh |don vi chuyén
nhdt n=F(t,y) |[Pa.s]




\\ Pon vi cua do nhot

' (4
<[ X fpa o)l

» Pon vi cua d6 nh6t [Pa.s]

Ngoai [Pa.s] nguoi ta con dung Poise (P) hay Centipoise (Cp)

1 Cp (centipoise) = 10~ Pa.s
1 Cp (centipoise) = 0.01 P (poise)

D0 nhot 1a dai lwong phu thugc vao nhiét do
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Po nhat cita mt s6 lwu chat (Newton)d nhiét d9 phong

Luu chat D0 nhat (Pa.s)

- Khong khi 10
- Nudc 103
~ Dau 10
- Glycerin 1

- Mat ong 10




)) Chat 16ng Phi Newton (Non Newtonian)

&F

K:Dos¢t [Pa.s?]
n: chi sO biéu thi do sét [khong don vi]
(Thong thuong n < 1)




33 Xic dinh d9 sét (K) va chi sb thé-hién-af-sé(m

Thi nghiém trén chat 16ng Phi Newton c6 quan hé gitta Gmg suat cat (1) va
gradient van toc (y) ¢ bang sau:

1=Ky’

0.000137

0.000162

Ln(t)=Ln(K) + n Ln(y)

Ln (1) Ln(y)

Két qua

0.000180

0.000201

0.000210

0.000221

N N DN | =W

-8.8955 0.69315
-8.7279 1.09861
-8.6226 1.38629
-8.5122 1.60944
-8.4684 1.79176
-8.4173 1.94591

n =0.38612
Ln(K) =-9.1559
K =0.00011 Pasn
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(v/d) 180 18NS Bun

Chat I6ng
Bingham

Chét Idng
Phi Newton

‘ Chat 16ng Newton
~— | Thay db

—p-

Gradient van toc (du/dy)



)) Po dac do nhot bing nhét ké mao-quén

Ap luc tac dung trén thanh 6ng theo phuong
song song

N

=)

2mrLL

r (m)

Ap luc tac dung theo phuong thang goc
N\




Tai sat thanh 6ng dan vén toc u=0 twong trng véi r=R (R bdn kinh ong
)) dén) va Tar vFtri DAt kyerdacomin

@ (0
du = AP'rdr
DI

‘ Van tdc tai vi tri bat ky trong 6ng dan hinh try

O 2 )

Van toc chat 16ng phan b trong ong din theo hinh Parapol




33 Thi dy
Mot chat 1ong chay trong 6ng nam ngang ¢ duong kinh 2 cm dai 10cm . ton that
ap luc AP dugc ghi nhan 1a 11Pa, d§ nhdt cua chat 1ong p = 5Pa.s. Tinh toan van
toc cua chat long tai mot so vi tri trong ong.

R=1cm=0,0lm AP =11Pa AP ( , ,
L=10cm=0,1m p=5Pas M(’”):—(R — )
4l
r, =0 U, =0,000550
r,= 0,0025 - U,=0,000516
r, = 0,005 U,=0,000413
r,= 0,0075 U, = 0,000241
r.=0,1 U.=0,000000

) Van toc trung binh U =0,00034

Van toc trung binh U=0,6* U .«
28




\\ Goi tiét dién cat ngang cuia 6ng mao quan 1a A = mr?
’ ’ coO thé dién giai phan dién tich vo cung b¢ dA =2 1 .r.dr

V 1a thé tich cua chat 16ng di chuyén qua khdi ong trén mot
don vi thoi gian hay con goi 1a Iuu lwgng (m?/s)

Véi u 1a van toc trung binh cua luu thé chay trong 6ng (m/s)

| AP
Taco |v=yA| m) dV=u. dA=u.(2.n.rdr) u(r) :—(R2 _’”2)

4L

Vi ban kinh thay d6i tir r=0 dén thanh 6ng mao
quan r=R Tuong tng vé1 luu lwong V=0 dén V=V

4 R AP R
_ A a2 _
;‘).dV_-([zﬂr4,uL(R ro).dr |]:> V _([2727
vV ntAPR 4 Pay la phwong trinh tinh d¢

nhét ciia chat 1éng Newton
bang nhot ké bao quan

SuL




Mot nhdt ké mao quan dung do do nhdt cua mat ong tai 30°C. Ong
\\ Thi du mao dan c6 ban kinh 2,5cm, dai 25cm.
” * Dir li¢u thu nhan duoc cho ¢ bang sau:

- Tinh todan d§ nhé6t twong g vo1 di 1iéu thu nhan.

- C6 nhan xét gi vé két qua?

4
o = JAPR

10,0 1,25 SVL
12,5 1,55
R)
15.0 1.80 AP (Pa) V (m>/s)
10.0 0.00000125 4,91
17,5 2,05 12.5 0.00000155 4,95
20,0 2.55 15.0 0.00000180 5,11

17.5 0.00000205 5,24
20.0 0.00000255 4,81

Nhén xét: Voi ap luc khac nhau két qua thu duoc ¢ gia tri tuong
duong, vi vay chat 1ong do dac 1a chat long NEWTON

Va d6 nhét trung binh 14 5,004 Pa.s




\\ V6i chat 10ng phi newton (chat léng c6 dé nhét thay déitiwtheolwestderdung)

' (4

# Chat 16ng phi newton KHONG CO PO NHOT THAT

, 4
BE) PO NHOT BiEU KiEN y, yo = A PR
w 8VL

‘ APR 2 ‘ APR R
Tu l"lapp = va T=— ‘ luapp = T.__




W
" (4

ﬂapp _ Kj/n_l

Khi van toc dong chay thay doi (y s& thay d6i) ta s& ¢ 1 do nhét biéu kién tuong (g

Tu moi1 quan hé nay ta s€ xac dinh dugc B sét (K) va chi s6 biéu dién do sét (n)

» Ln(y,,,) =Ln(K) + (n- 1) Ln (y)




)) Bai tap

o, =Ky | mh (Lo =La®)+ (-1 Ln

D{ nhét biéu | Gradient vat Ln(y,,) Ln(y)
kién Pa.s toc (1/s)

0.406 121 -0.90 4.80 (n-1)=-0.59
0.301 205 -1.20 5.32 n=0.41
0.255 285 » 137 565 Ln(K) = 1.936751
0.209 380 157 504 K =6.93618

0.174 505 -1.75 6.22




W A hat b3
oF Do do nhot bang Buret

- nAPR* nmpgLR* mpgR* > n
8VL 8VL 8V

Mot nhét ké mao quan dung xac dinh do nhét cta dung dich 10Cp c6 théi gian chay
1a 1,5 phut. chat long can do c¢6 do nhét c6 thoi gian chay 1a 2,4 phut. (gia st 2 chat
long c6 cung khoi lugng riéng)

o

10

u = pKt K==

O |E
|l
a

pt  L5p

u=p|l — [2,5=16,67Cp
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W Mgtiic s
oF Nhot ke roto

|| sPINDLE




L\ N y K
oF Nhot ke rotor

CAu tao gom mot xy lanh quay quanh truc nhu
hinh v& Moment xoan la dai luong dung dé thé
hién d6 nhot.

Quan hé moment x04n €2 va

( / mg sut cat T

Q =2nrélLt




\\ Vo1 o=2nN N: 1a s6 vong quay (vong/phut)

' (4

Phuong trinh tinh toan d§ nhot

P I N
8n°LN| R RZ

el

| Q |1

ROIOHDF—)O M_STCzLN R12

R, L: ban kinh va chiéu dai Rotor
(2: Moment xoan
N: s0 vong quay

Thé hién d6 nhét p

Thay d6i N ta s& tim dugc Q




