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1. Poi tworng nghién clru va nhiém vu cia thay luwc
hoc

1.1 Péi twong nghién ciru

Suwra doi cua thuay luc hoc:

Con nguwdi tim cach st dung nwéc vao muc dich cua minh.
Con nguwdi can phai biét ky cac quy luat chi phdi nwdc & trang
thai tinh cling nhw & trang thai chuyén dong.

Sw ra d&i cua thuy lwec hoc.



1. Poi tworng nghién clru va nhiém vu cia thay luwc
hoc

1.1 Béi twgng nghién cieu
b) Lich st phat trién:

Aristoteles (384-322 TCN) da nghién ctru cac hién twong thay
dong.

Tw d6 xac dinh dwoc lwe can cla nwdc va khéng khi doi voi
chuyén ddng cla vat.

Do gi®i han clia quan diém triét hoc va trinh do phat trién

khoa hoc théi bay gi®» dan dén két luan sai lam.



1. Poi tworng nghién clru va nhiém vu cia thay luwc
hoc

1.1 Béi twgng nghién cieu
b) Lich st phat trién:

Archimedes (287-212 TCN) la nha toan hoc va co hoc vi dai
cda cd Hy lap véi dinh luat ndi tiéng vé vat ndi da dat co s&
cho thuy tinh hoc.

1506 Leonardo da Vinci (1452-1519) da dwa ra quy luat vé
lwc can clia moi trwdrng c6 chat 16ng tac dung 1én vat thé

chuyén ddng trong do.



1. Poi tworng nghién clru va nhiém vu cia thay luwc
hoc

1.1 Béi twgng nghién cieu
b) Lich st phat trién:

Cudi thé ky 18 dén dau thé ky 19 thay khi déng Iwc hoc phéat
trién manh mé nhat v&i nhirng cong trinh quan trong cda

Euler, Bernoulli...



1. Poi tworng nghién clru va nhiém vu cia thay luwc
hoc

1.1 Déi twgng nghién ctru
c, DOi tirong nghién ctru cua thay Iue hoc:

Hoat ddng sinh hoat va san xuéat.

Poi twong nghién clru cta TLH & nhirtng chat co thé chay
dwoc goi chung la

chat chdy (chat lwu hay Iwu chat) trong diéu kién nhiét do
khong dbi. Chat chdy gom cac chat 1éng nhuw: nwdc, dau, con,

... va cac chat khi.



1. Poi tworng nghién clru va nhiém vu cia thay luwc
hoc

1.1 Péi twong nghién ciru

c, Doi twong nghién ctru cda thay lwe hoc:

Ngoai ra doi turong cua thay lwc hoc con co:

Kim loai nau chay.

Cac hon hop chat khi.

Cac hon hop chat 16ng trén v&i chat cieng. Chat khi tron véi
chat cirng. Chat 1dng trédn v&i chat khi.




1. Poi tworng nghién clru va nhiém vu cia thay luwc
hoc

1.2 Nhiém vu cua thay lwc hoc
c, DOi tirong nghién ctru cua thay Iue hoc:
Thay Iwc hoc la moén ky thuat co so chuyén nghién cuu:

Céac quy luat can bang va chuyén ddng cua chat lwu.

Céac quy luat vé luc tdc dung twong ho gitka méi trworng voi

cac vat thé chuyén dong trong méi trwérng chat lwu.

Lwe tac dung cua chat Idng 1én cac thanh ran bao quanh no.
U’ng dung céc quy luat dé vao cac linh vuwc clia san xuat va

doi song.
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2. Phwong phap nghién ctru thuy lwec hoc

Ban chat cla cac hién twong thiy lwc thwong la vat Iy hodc
co hoc. Cong cu dé giai quyét cac bai toan thuy lwc la toan
hoc.

Nam virng mot sO kién thirc vé toan, co, Iy va moét sd khai
niém vé src bén vat liéu de giai quyét van deé thuy lwc.

Trong nghién ctru thay lwe phai két hop chat ché Iy thuyét va
thwec nghiém.

- Quan sat hién twong
- Lap mo hinh thi nghiém
- Phan tich ly luan bang toan hoc.
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2. Phwong phap nghién ctru thuy lwec hoc

Khi giai mét bai toan thay lwc phai ap dung cac nguyén ly co
ban cla co hoc va vat Iy hoc gdm 3 nguyén Iy bao toan:

+ Nguyén Iy bao toan khoi lwgng (bao toan lién tuc)

+ Nguyén ly bao toan dong lvong (hguyén ly co ban
cua co hoc)

+ Nguyén ly bao toan nang lvong (nhguyén ly co ban

cua vat ly)
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2. Phwong phap nghién ctru thuy lwec hoc

Phwong phap tién hanh:
Tach ra moét thé tich chat lwu dang xét goi la phan to 16ng,

con goi 1a thé tich kiém tra (mat bao quanh thé tich kiém tra
goi 1a mat kiém tra).

Nghién clru tac dung cua cac lwc Ién phan tor do.

Ap dung cac nguyén ly co ban cla co hoc va vat Iy hoc doi
v&i phan to 1dng va coi phan to 16ng la mét hé thong vat chat

thong nhat, ddc 1ap dwoc cau tao tlr cac phan t& chat lwu.
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3. Tinh chat vat |i co ban cua chat [wu

3.1 Tinh chéat chung
Thay lwc hoc nghién clru cac hinh thai can bang va chuyén

ddng co hoc vi mé cia chat lwu, khéng nghién ctru dén quy
mo phan tl vi vay chat lwu dwoc coi nhw 14 ;

Mot mol trirong lién tuc

Poéng nhat

Pang hudng
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3. Tinh chat vat |i co ban cua chat [wu

3.1 Tinh chéat chung
Céac dai lwong co ly dac trwng dwoc biéu dién bang cac ham

lien tuc.

Lwe lién két gitra cac phan t& chat lwu rat nhd, nén chat lwu
CO:

Tinh di ddng cao (khdng co6 hinh dang c6 dinh)

Tinh chéng lwc kéo va luc cét rat yéu (hau nhw khéng chong

duworc), con goi la tinh chiu kéo va chiu cét.
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3. Tinh chat vat |i co ban cua chat [wu

3.1 Tinh chéat chung
Chat 16ng c6 tinh chdng nén rat 1&n, co thé coi nhw khdng

nén dwoc. Chat khi khac chat 16ng co ban & ché: cé tinh nén
dwoc, thé tich thay doi khi ap suat thay doi.
Céac phan t& chat I1dng rat sat nhau, hat 1an nhau tao nén bé

mat tw do con goi la mat thoang.
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3. Tinh chat vat |i co’ ban cta chat lwu

3.2 Khéi Iwong riéng, trong lwong riéng, ti trong
a) Khoi lwong riéng, ky hiéu: p [kg/m?3]

La khéi luong cta mét don vi thé tich (con goi la khdi lvong

don vi).

m
P=
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3. Tinh chat vat |i co ban cua chat [wu

3.2 Khéi Iwong riéng, trong lwong riéng, ti trong
a) Khoi lwong riéng, ky hiéu: p [kg/m?]

trong dé: m - khdi lwong chat lwu [kg];
V - thé tich chat lwu [m3]
4’C = 103kg/m3
O = 1,29 kg/m?3

pug = 13,6.103kg/m?
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3. Tinh chat vat |i co ban cua chat [wu

3.2 Khéi Iwong riéng, trong lwong riéng, ti trong
b) Trong lwong riéng, ky hiéu: ¥ [N/m3]

La trong lwong cia mét don vi thé tich (con goi la trong lvong

don vi).

Y = § , [N/m3]

trong do: G - trong lwong khoi chat lwu, [N];
V - thé tich khdi chat lwu, [m?3]
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3. Tinh chat vat |i co ban cua chat [wu

3.2 Khéi Iwong riéng, trong lwong riéng, ti trong
b) Trong lwong riéng, ky hiéu: ¥ [N/m3]

Quan hé gitra pva y:
y=09
trong dé: g - gia toc trong trwdng, g = 9,81m/s?
y4’C = 9,81, 103N/m3
Vir = 1,29.9,81N/m?

Vig = 13,6.9,81.103N/m?
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3. Tinh chat vat |i co ban cua chat [wu

3.2 Khéi Iwong riéng, trong lwong riéng, ti trong

c) Ty trong (con dwoc goi la ty khodi): ky hiéu § 1a dai lwong
khong thtr nguyén.

Ty trong cGia mot chat 1dng la ty s6 cla trong lwong riéng cla

chat 1dng d6 trén trong lwong riéng ciia nwdc & 4°C

5 __Yeig  Pcigd _ Pcig

clg — 40 0 0
Yact prctg  puct
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3. Tinh chat vat |i co ban cua chat [wu

3.2 Khéi Iwong riéng, trong lwong riéng, ti trong
c) Ty trong (con dwoc goi la ty khodi): ky hiéu § 1a dai lwong
khong thtr nguyén.
Ty trong clia mot chat khi la ty s6 cda trong lwong riéng cla
chat khi do trén trong lwong riéng cta khéng khi & diéu kién
tiéu chuan t = 0°C va p = 760 mmHg.

5 — Yckh _ Pckh

ckh — _Tc — _.TC
Vkk Pk
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3. Tinh chat vat |i co ban cua chat [wu

3.3 Tinh nén dworc, tinh dan no

a) Tinh nén dwoc: 1a kha nang thay déi thé tich cia mét lwu
chat khi ap suat tac dung Ién né thay déi, dwoc dac trwng boi
hé s6 nén duwoc, ky hiéu B,.

B, - 1& lwgng bién doi the tich twong doi cua lwu chat khi ap

suat thay déi mot don vi. B, =
1/dV

——(= m?/N
v (dp)T=const [ ]
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3. Tinh chat vat |i co ban cua chat [wu

3.3 Tinh nén dworc, tinh dan no

a) Tinh nén dworc:

V - thé tich ban dau cla chat Iwu khi ap suat chwa thay doi,
m3

dV - lwong thay dbi thé tich, m3

dp - lwong thay dbi &p suat, N/m?
Vi Z—Z < 0 (Vi &p suat va thé tich nghich bién) nén dat dau tru
(') dé Bp >0
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3. Tinh chat vat |i co’ ban cta chat lwu

3.3 Tinh nén dworc, tinh dan no
S6 nghich dao cuia B, 1a médun dan hoi thé tich, ky hiéu E:

E = [N/m2]

1
Bo
Vidu: Nuwéc &t =20°C

E =2.10° N/m?2

B, =0,5.107° m?N
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3. Tinh chat vat |i co ban cua chat [wu

3.3 Tinh nén dworc, tinh dan no

b) Tinh dan né. 1a kha nang thay ddi thé tich cta chat lwu khi
nhiét do thay doi, dwoc dac trwng bang hé sb dan né S,

B; - lwong thay doi thé tich twong doi cta chat lwu khi nhiét

dod cua chat lwu thay doi di 1°

_1(w (1
Pr = % (dT)pzconst’ (C)
Vi du: Nuéc & 4 + 10°C B = 0,00014 —
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3. Tinh chat vat |i co ban cua chat [wu

3.4 Tinh nhét
a) Gia thuyét cia Newton veé lwec nhét

Cho 2 tam phang | va Il trwot 1&én nhau,
gitra 2 tam 1a mét I&¢p chat Idng mdng, tam |
c6 dién tich 1a S (A) cach tam Il mét khoang
h (b). Dwdi tdc dung cua lwc F, tam | sé dan

chuyén ddng déu theo tam Il.

ft_u' 'h

f: F

Hinh 1.1 Gié thuyét ctia Newton
vé lwrc nhot
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3. Tinh chat vat |i co ban cua chat [wu

3.4 Tinh nhét
a) Gia thuyét cia Newton veé lwc nhé+

Trong do f;: l1a lwc ma sat. . =~ .
i hé s phu thudc vao chét Idng gii .
2 tam. h I
v
fr = .U-S-E

Hinh 1.1 Gia thuyét ciia Newton
vé luc nhot
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3. Tinh chat vat |i co ban cua chat [wu

3.4 Tinh nhét
b) Piéu kién ban dau:

Phan tlr chat Idng dinh chat vao tam | va f - i
cung no. ! s
Phan t& chat 1dng & tam Il dinh chat va hi I

chuyén cling né.
Cac phan tlr chat 16ng tuan theo qui luat duong, .. thuyét oia Newtor
thdng i 16 v&i khodng cach tir vat téi tAm phang. Eh&t™™

long chay thanh I&p v6 cung mong va trwet |én nhau.
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3. Tinh chat vat |i co ban cua chat [wu

3.4 Tinh nhét
b) Piéu kién ban dau:

Chuyén ddng chat l1dng chay thanh tierng I&p vd ciing mdéng

voi van tdc khac nhau, do dé truot Ién nhau va can tr& lan
nhaul.

Khi chuyén déng twong doi véi nhau gitba chdng xuat hién
hién twong ma sat. Hién twong ma sat nay xay ra trong ndi bd
chat 16ng nén goi A hién twong ma sat trong. Lwc ma sat

gitra hai I&p chat Idng goi la lwc ma sat trong.
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3. Tinh chat vat |i co ban cua chat [wu

3.4 Tinh nhét
b) Piéu kién ban dau:

Pac tinh cla chat I1d6ng gay nén lwc ma sat trong goi la tinh

nhét. Lwe ma sat trong goi la lwe nhot.

Tinh nhét 1a mét trong nhivng tinh chat vat Iy quan trong
nhat cha chat I1dng. N6 can tr& chuyén ddng va lam tiéu hao
moét phan nang lwong tiém tang trong chat 1éng, b&i vi cong

do lwc nhét sinh ra bién thanh nhiét nang khéng thu hoi dworc.
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3. Tinh chat vat |i co ban cua chat [wu

3.4 Tinh nhét
c) Pinh ludt Newton vé lwc nhét:

du

Trong do: T- lwc nhét trén dién tich S
S- dién tich tiép xuc gitra 2 I&p chat Idng trén dé xay

ra hién twong ma sat trong.

i—‘; - gradient van téc theo phwong y thang goc voi

hwdng dong chay
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3. Tinh chat vat |i co ban cua chat [wu

3.4 Tinh nhét
c) Pinh ludt Newton vé lwc nhét:

Cong thire con co thé viét & dang ng suat:

T - (Png suat tiép do lwc nhét gay ra.

Tw day dwa vao dinh luat Newton chia chat long lam 2 loai.
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3. Tinh chat vat |i co ban cua chat [wu

3.4 Tinh nhét
c) Pinh ludt Newton vé lwc nhét:

Tw day dwa vao dinh luat Newton chia chat long lam 2 loai:
Cac chat Iwu tuan theo dinh luat Newton goi 1a “ chat lwu

Newton” (vi du: cac chat Idng thdng thwdrng gap trong thuc té
nhw: nwédc, xang, dau, ... va cac chat khi).

Cac chat lwu khéng tuan theo dinh luat Newton goi la *
chat lwu phi Newton” (vi du: hd, son, keo, hac in, cac loai chat

déo, ...). »



3. Tinh chat vat |i co ban cua chat [wu

3.4 Tinh nhét
d) H_é’ sO nhét dong lwc uva hé sé nhét dong hoc v,
Hé s6 nhét dong lwe p: (A6 nhot dong lwe)

L=— (N.s)/m?

Néu lay s = 1 dvi va du/dy = 1 dvi => u twong dwong 1 luc.

Ngoai ra pu con dwoc do bang don vi théng dung:

poise, ky hiéu p: 1p = 1—10 Ns/m?

1 1

1NN p 1NN N

Ns/m?2 =10~3 Ns/m?2 *

centipoise, ky hiéu cp: 1cp =



3. Tinh chat vat |i co ban cua chat [wu

3.4 Tinh nhét
d) Hé s6 nhét dong Iwc uva hé sé nhét dong hoc v.

Hé s6 nhét déng hoc v: (A0 nhét ddng hoc)

u C o2
V== ' m*/s
> /

Ngoai ra v con dwoec do bang don vi théng dung:
Stokes (st) 1 st=1cm?/s=10%*m?/s
Centistokes (cst) 1cst = 1/100 st = Imm?/s = 10° m?/s
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3. Tinh chat vat |i co ban cua chat [wu

3.4 Tinh nhoét

d) Hé s6 nhét déng Iwe pva hé sé nhét déng hoc v.

Ngoai don vi stokes, dd nh&t ddng hoc con dwoc do bang cac
don vi khac nhu:

- D6 Engole, ky hiéu: °E (Lién x0)
- D6 Bacbé , ky hiéu: °B (Phap)

- Giay Redut, ky hiéu: "R (Anh)

- Giay Sébon, ky hiéu: °S (My)
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3. Tinh chat vat |i co ban cua chat [wu

3.4 Tinh nhét
d) Hé s6 nhét dong Iwc uva hé sé nhét dong hoc v.

Chi y: Két qua so sanh dd nhét cia 2 chat chay co thé trai

ngwoc nhau tly theo sw lwa chon hé s6 nhét dong lwe hay hé
sO nhét ddéng hoc dé do.
Vi du: t = 20°C

Wy = 18.10~ p

w.=1.102p =>p.. >, 57 &n

nguwoc lai: “



3. Tinh chat vat |i co’ ban cta chat lwu

3.4 Tinh nhot

d) Hé s6 nhét déng Iwe pva hé sé nhét déng hoc v.

Gitra don vj stoks va cac don vi nay cé cong thirc bién dbi

(xem bang)-

Ky hiéu | Tri s6 tinh bing stokes
(cm?/s)
D06 Engole oF v = 0,0731°F — 0,(())]6331
Do Bacbé B v = i%S
Glé.y Redut ”R Vv = 0,0026”R— %
Giay Sébon S v =0.0022”S— 188
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3. Tinh chat vat |i co ban cua chat [wu

3.5 Anh hwéng cuda nhiét dé va ap suat

,V

t&i d6 nhot \

a, Anh hwong cua nhiét do: chAt khi
Po thi dwoec xay dwng khi p = const

Nhiét do T ting ta thay:

Poi voi chat 16ng: lwc lién két gitra cac

phan t& chat I6ng yéu di, dan dén do L
nhot giém. chat long
Poi v&i chat khi: sw chuyén ddng hon >
loan cla cac phan tlr chat khi tdng gay ra

sw can tr& chuyén déng tang, dan dén do Hinh 1.2 Anh huéng clia

nhét tang. nhiét d6 dén doé nhot
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3. Tinh chat vat |i co ban cua chat [wu

3.5 Anh hwéng cua nhiét dé va ap

suat t&i dé nhoét v

b) Anh hwdng cua ap suat:
Po thi dwoc xay dwng khi T = const
Ap suat p tang ta thay:

chat 16ng

chat khi

+ POi v&i chat 16ng: do co tinh la
khong nén dwoc nén khi tdng ap suat,
lwe lién két gitra cac phan tlr chat 1dng

tang => d6 nhot tang.

P

Hinh 1.3 Anh huéng clia
ap suat dén dé nhot
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4. Nhirng khai niém qui wéc

4.1. Chat long ly twong: (hay chat long khong nhét) c6
nhirng tinh chat sau day:

+ Khong co tinh nhét (u,v = 0)
+ Di dong tuyét doi

+ Hoan toan khéng chéng dwoc lwc kéo va luc cat

+ Hoan toan khong nen duorc.
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4. Nhirng khai niém qui wéc
4.2. Phan to 1éng:

* Phan t6 1dng M: c6 khi goi 1a hat chat 16ng M - la m6t
dam phan t& chat lwu c6 van toc xap xi bang nhau & thoi
diém t bao quanh diém M.

* PO I6n cua phan to I6ng: 1a mot khai niém twong doi

tuy thudc van dé nghién ctru va dung cu do lwong.
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4. Nhirng khai niém qui wéc

4.3. Ngoai lwc:
a) Lwe khoi: 1a lvc tac dung Ién mbi phan t& chat lwu do dé

ty 1& v&i khoi lwong chat lwu (m). Po,P.

Vidu: + Trong lwc: G = mg

+ Lwc quantinh: F=-ma  F,

B E— —_—

+ Lwe ly tam: F = may,

G

Y

Hinh 1.4 Anh hwéng ngoai lwc
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4. Nhirng khai niém qui wéc

4.3. Ngoai lwc:
b) Lwe bé mat: 1a lwc tdc dung Ién cac phan t& chat lwu

théng qua bé mat tiép xuc do do ty 1& vai dién tich tiép xuc
(S).
- Ap lwc:

. Ap lwc |én mat thoang p, , Pa= PaSmthg

. Ap lwc cla piston 1&én khodi chat 1dng trong xi lanh cé ap
suatp P=p.S
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- Lwc ma sat: (lwc ma sat nhoét, lwve can):
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