Chuong 2: Tinh chdt cd hoc ctda luu chat

Bai gidng ctia TS. Nguy&n Qubc Y
nguyenquocy@hcmut.edu.vn

Ngay 26 thang 1 nam 2013

Noi dung can ndm
o Céc tinh chit co hoc: p, 7,8, K, v, 11
o Dinh luat Newton v& ma st nhét T,du/dy + Bai tap
o Céc hién tuong: cing bé& mit, mao din, cavitation
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Chuong 2: Tinh chit co hoc clia luu cht

Khoi lugng riéng p

Tong qudt

khdi lug
P oi lugng :E,kg/m3
thé tich tuong tng Y
Theo nhiét do
: p \, khi nhiét d6
Temperature (°C) [1] 10 15 20 40 60 80 100

p(kg/m’) Water 999.8 999.7 999.1 998.2 9922 983.2 971.8 958.4
Air 1.293 1.247 1.226 1.205 1.128 1.060 1.000 0.9464

Do Khoi ligng riéng:
-dom, do¥V
- Céch nao khac?
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Chuong 2: Tinh chit co hoc cha luu chit

Khoi lugng riéng cia chat khi:
khi ly tudng (khi khéng gin trang thai héa 1dng)

p

P = RT

trong dé:
p : dp sudt tuyét déi (N/m?)
T : nhiét dé tuyét dbi (°K)
R : hing s chit khi (J/(Kg °K)), 287.1J/(Kg °K)

e.g. 6 20°C=293.15°K, p,: = 101KN/m? = 101,000N/m?
- p 101,000 3
Pair = BT = 287x203.15 _ --2ke/m



Chuong 2: Tinh chit co hoc clia luu cht

Ti trong/ ti khoi:
|3 i s6 giita KLR p chit d6 va KLR nuéc p,, & 4°C (1000kg/m?)

Trong lugng riéng:

trong luong trén mét thé tich don vi (1m3, 1/...)

v = pg, N/m?

Thé tich rieng:
thé tich trén mét khéi luong don vi

1
v="-,m3kg
p
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Chuong 2: Tinh chit co hoc clia luu cht

Do nhot

Do nhdt cia mot luu chat:

o thé hién tinh chit gi? (so sanh cbc nudc- cbe syrup)

Stickier

Which cup containg syrup, then?
o dd nhét I6n, ma sat I6n hay nhd?

so sanh: nuéc & dau chdy trén mit nghiéng

boi tron
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Chuong 2: Tinh chit co hoc cha luu chit

Thi nghiém do nhdt- ma sat

o ChAt Iéng giita hai tAm phing
(m3t dudi c6 dinh, méat trén cé
van téc U = const.).

o Luc F cin dé d§y mat trén.

F N\ 2 ? 7 ? A A 1

° can dé di chuyén tam phang= Ung suat tiép, ~ U, ~ P
F U
TTaT M

p: d6 nhét, hay hé sb nhét, hay hé sb nhét déng luc hoc
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Chuong 2: Tinh chit co hoc cha luu chit

U o M& rong: phan bd van tbc tuyén
—_—
2L ; U du
tinh, — = —
In the case of U =0 h dy
° Téng quat
dy du
Y T=p
y dy
X du . N N 7
") 777 7, Dinh ludt Newton vé ma sat
nhdét,
) du
o Lucmasdt F =7A ot = Td—yAma Sat

Ban ludn: A, s cla tam phang, truc tron. ..

Lam sao dé gidm ma sat giifa hai b& mit




Chuong 2: Tinh chit co hoc cha luu chit

Luu chat Newtonian & Phi-Newtonian

Non-Newtonian fluid

Shear stress, ¢

Perfect fluid

Velocity gradient, du/dy

Quan hé giita 7 va du/dy cho
o Luu chit Newton: y = a.x,
o Luu cht Phi Newton: y # a.x
o Luu chit ly tudng: 7 =0 hay =0



Chuong 2: Tinh chit co hoc cha luu chit

Do nhdt thay doi theo nhiét do

10 10 Cac. cong thiic thuc
200 ue nghiém:
180 /2_1 Khi : céng thic Sutherland
3 3 CT3?2
< 140 2.0 £ T+S
H Vi K . N .
& ) .- Léng : cdng thirc Adrade
g» 100 § o= DeB/T
2
0 At 1.8 o Don vi cha pu: Pas, £
/ ] _ m.s
~,, Poise (P)
Do w0 60 80 100
Temperature (°C) ].P:].OOCP:O].PaS

Ban luan: vi du thuc t&?
ng xt khac nhau khi nhiét dé ting giifa chit 1dng va chit khi?




Chuong 2: Tinh chit co hoc clia luu cht

Do nhat dong hoc

v==

p

o thé hién 3nh hudng cda dé nhét 1&n chuyén déng (van tbc, PT
Navier-Stokes)

o Don vi: m?/s, St
1St = 1cm?/s

can nhd
o Db nhét cha nuéc & didu kién thudng,
o Khéi luong riéng clia nuéc & diéu kién thudng
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Chuong 2: Tinh chit co hoc cha luu chit

Tinh nén

1
Tinh nén dugc § = e

d
mémzp—\/,KZW[;p

o Nén, gian nd cla khi:

©

- d3ng nhiét:

p=pRT—>§=const.—>K=p

- doan nhiét:
e, L 4 2 %ZCOHSL‘.—)Kka
o thé tich ¥/ & dp suat p — thé P
tich &/ + d¥ & 4p subt p + dp, where k =
vay: Cv
<ubt dan héi K — 9P So sanh K va 3 clia chit 18ng- khi

dv /Y
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Chuong 2: Tinh chit co hoc clia luu cht

Stic cang bée mat

Xét giot nuéc/ chit long (don gian .
héa) hinh cau: o : stc cang bé mat (N/m)
Ap : chénh léch p subt bén trong
bé&n ngoai giot chit 1dng
can bang luc: 7do = AprR?
or Ap =20/R

ApnR? o

Table 2.4 Surface tension of liquid (20°C)

Liquid Surface liquid
Water Air

Mercury Air

Mercury Water
Methyl alcohol Air
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Chuong 2: Tinh chit co hoc cha luu chit

Mao dan

— 2R ~—

Hinh: a) dinh uét. b) free-body diagram. c) khéng dinh uét

Can bang lyc theo phuong ditng:
luc cing bé mat= trong luc

20 cosf 1
27Ro cosf = yrR2h = | h = U;;S S0, nen |hor -

* nudc/cén - bng thiy tinh: § ~ 0°, thiy ngén- bng thiy tinh:

0 ~ 130 — 140°
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Chuong 2: Tinh chit co hoc clia luu cht

Ap sudt hoi bao hoa-Cavitation

increase
—

£4~F Vaporisation

Pressure

+ line |
Temperature
o Ap suat bén trong chat I6ng = ASHBH — bat dau soi!
o Trong dong luu chat, van toc I16n — as nhd,

— ¢6 thé sbi cuc bd,

— cavitation

HET CHUONG 2!
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