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LOI NOI PAU
Giao trinh “Co s¢ thuy khi va may thuy khi “ dugc bién soan dua trén
chuong trinh moén hoc cua mén “Co sé thuy khi va may thuy khi” gidng day cho
cac khdi CAO DPANG NGHE, TRUNG CAP NGHE danh cho cac nganh k¥ thuat
dic biét cho nganh KY THUAT MAY LANH VA PIEU HOA KHONG KHI.
Nham giup sinh vién c6 tai liéu hoc tap va dung tai liéu dé tham khao tinh toan ton
that nang lugng cho mang nhiét, tinh toan cong suit bom quat may nén.
Gi4o trinh gdm co:
Chuong 1: KHAI NIEM CHUNG VA NHUNG TINH CHAT VAT LY CO BAN
CUA CHAT LONG
Chuong 2: THUY TINH HOC
Chuong 3: THUY PONG LUC HOQC
Chuong 4: TON THAT NANG LUQNG
Chuong 5: MAY THUY KHI
Xin chan thanh cam on bd mén CONG NGHE NHIET PIEN LANH thudc
truong CDKT CAO THANG gitip toi hoan thién gido trinh nay.
Tai liéu dugce bién soan khong trach khoi thiéu sot.
R4t mong ban doc gop ¥ kién dé tai liéu duoc hoan thién hon.
Chdn thanh cam on.
Tp.HCM, thang 06 nam 2012
Tham gia bién soan
1. Chii bién: LE DINH TRUNG
2. VUKE HOACH
3. NGO THI MINH HIEU
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TEN MON HQC: CO SO THUY KHI VA MAY THUY KHIi
Ma& mon hoc: MH 22
Vi tri, tinh chat, y nghia va vai tro ciia mon hoc:

+ Mon Co so thuy khi va may thity khi 1a mon hoc lién quan dén khéi cac
mon ky thuat co so va thuong duge b tri hoc ngay tir hoc ky II nam thir nhét cia
chuong trinh dao tao cac nganh k¥ thuat trong d6 c6 nganh ky thuat may lanh va
diéu hoa khong khi.

+ Mon co s6 thuy khi va may thay khi 1a mén hoc co sé rat quan trong, gilp
cho hoc sinh, sinh vién tiép thu cac mon hoc chuyén nganh mot cach dé dang dong
tho1 hoc tap mo dun nhu bom quat may nén.

+ La mén hoc bit budc.

Muc tiéu ciia mon hoc:

- Phan tich tinh chét co hoc, vat 1y cua luu chit & trang thai tinh.

- Ung dung tinh toan céc thong sb luu chat ¢ trang thai tinh.

- Phan tich tinh chat co hoc, vat 1y cua luu chit & trang thai chuyén dong.

- Ung dung tinh toan céac thong s6 luu chét ¢ trang thai chuyén dong.

- Phan tich va tinh toan cac dong chay cua chat 10ng.

- Phén loai may thuy luc

- Thong s6 1am viéc co ban cia mot may thuy luc.

Noi dung ctia mOn hoc:

Thoi gian
Thue | Kiém tra*

STT Tén chwong/ muc To?g hLy‘ hanh bai | (LT hodc
so | thuyet tap TH)
| | Khai niém chung va nhiing | 4 3 1
tinh chat vat 1y co ban ctia chat
long
1. Bdi twong va tng dung cta | 0.5 0.5
mon hoc co hoc chét luu.
2. Cac tinh chit co ban cua| 2.5 1.5 1
chat luu.
3. Khai niém vé chat long ly 05 | 05
tudng.
4. Cac loai lyc tac dung 1én 0.5 0.5

chat long.




Il | Thuy tinh hoc 6 5
1. Ap suat thuy tinh. 1 1
2. Phuong trinh Ole. 1 1
3. Cac bai toan ung dung 0.5 0.5
4. Pinh luat Pascal. 0.5 0.5
5. Chuyén dong cta binh chira | 0.5 0.5
chat 16ng phang véi gia toc
khong doi.
6. Chét 1ong trong binh truc| 1.5 0.5
chuyén dong quay véi van toc
khong doi.
7. Luc tac dung cua chat long | 0.5 0.5
1én vat dit trong chét long.
8. Vat dat trong chat long 6n
dinh — vét noi. 05 | 05
11| Thuy dong luc hoc 8 3)
1. Khai niém chung. 1 1
2. Phuong trinh lién tuc 1.5 0.5
3. Phuong trinh chuyén dong. 1 1
4. Phuong trinh Becnully.
5. Y nghia ctua phuong trinh | 4 2
Becnully. 0.5 0.5
IV | Ton that nang luong. 8 5
1. Khai niém chung. 1 1
2. Thi nghiém Reynolds. 0.5 0.5
3. Ton that doc duong. 1 1
4. Ton thét cuc bo. 1 1
5.Tinh toan thuy lwc duong| 4.5 1.5
ong.
V | May thuy khi. 4 2
1. DBinh nghia 0.5 0.5
2. Phan loai. 0.5 0.5
3. Cac thong so chinh ciia may | 3 1
thuy khi.
Cong 30 20
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CHUONG 1: KHAI NIEM CHUNG VA NHUNG TiNH CHAT
VAT LY CO BAN CUA CHAT LONG
Ma chuwong: MH22 — 01
Gidi thiéu:

Chuong nay cung cép cho sinh vién hoc sinh nhiing kién thic co ban ban
dau vé mon hoc co hoc chit luu, cic tinh chit co ban cua chét luu, phan tich cac
luc tac dung 1én chat 1ong.

Muc tiéu:

- Trinh bay mot sb tinh chét vat ly, dong hoc, dong lyc chu yéu ctia chét

long.

- Phan tich cac luc tac dung 1én chat long.

- Tinh toan cac lyc trén mot bé mat dang xét.

N§i dung chinh:
1. POl TUONG VA UNG DUNG CUA MON HOC CO HOC CHAT LUU:
Muc tiéu:

Cung cép cho hoc sinh sinh vién vé ddi tuong nghién ctru thuy khi, nhiém vy
cua thity khi, tng dung trong thyc té ctia mon hoc va cac phuong phap nghién ciru
tim hiéu vé thuy khi thuy luc.

1.1. Déi twong:

Mon hoc thity khi hay con goi 1a mén hoc co hoc chat luu. Pbi trong nghién
ctru cia mdn hoc 13 chat 16ng. chét 1ong & day theo nghia rong, bao gdm chét 1ong
& thé nude- chat long khong nén duoc (khéi luong riéng khong thay d6i) va chat
16ng & thé khi (khdi lugng riéng thay doi).

Thuy khi nghién ctru quy ludt can bang va su chuyén dong cua chat 10ng,
thong thuong trong gido trinh ta chia ra lam 2 phan:

Trang thai tinh: nghién ctru cac diéu kién can bang cia chat 16ng & trang thai
tinh.

Pong hoc chat 1ong: nghién ctru chuyén dong chét 16ng theo thoi gian, khong
ké dén nguyén nhan gay ra chuyén dong.

1.2. Nhiém vu cuia thuy tinh hoc:

Nghién ctru cac ung dung c6 két qua hop 1y dua vao thuc tién va cudc song.
1.3. Ung dung ciia mén hoc nay:

Thity khi dong luc c6 ung dung rat rong rdi trong cac nganh khoa hoc, ky
thuat nhu giao thong van tai, hang khong, co khi, nhi¢t lanh, cong ngh¢ hoa hoc
lién quan dén su chuyén dong chét 16ng, chat khi hodc lién quan dén cac luu chat:

- Chét khi, hoi (bi nén va khong bi nén )

- Chét long: nudc, dau, cdn, kim loai niu chay
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- Hon hop: khi + 16ng, khi + ran, 1ong + rin
1.4. Phwong phap nghién ciru mon hoc:

Dung 3 phuong phap sau day:

- Ly thuyét: st dung mon hoc toan hoc, chu yéu 1a toan giai tich, phuong
trinh vi phan va st dung cac dinh luat bao toan khdi luong (Phuong trinh lién tuc,
nang luong (Phuong trinh Becnully), dinh 1y bién thién dong luong (Phwong trinh
dong luong), momen dong lugng va cac dinh luat khac.

- Phuong phép thuc nghiém: dung trong cac truong hop khong thé dung 1y
thuyét dé giai thich.

- Ban thuc nghiém: két hop 1y thuyét va thuc hanh.

2. CAC TINH CHAT CO BAN CUA CHAT LUU:
Muc tiéu:

Cung cép cho hoc sinh sinh vién kién thirc vé luu chét, khoi lugng riéng,
trong luong riéng, ty trong cua chat 1ong va chét khi. Khao sat tinh nhét va cac do
nhét dong hoc d6 nhét dong luc cta luu chat.

1.1. Tinh chit chung:
Luu chét c6 nhimg dic diém sau:

- C0 tinh lién tuc va di dong cao

- Khong c6 hinh dang nhét dinh

- Khong chéng duoc lue kéo va luc cit

- Chat 16ng chdng nén cao, chit khi nén
1.2. Khoi lwong riéng — Trong lwong riéng va ty trong:

1.2.1. Khdi luong riéng:

Khoi luong m cua chat long duoc dac trung bdi khoi luong cia mot don vi
thé tich V hay con goi la mat d6 hay cqp goi la khdi luong don vi:

, psy o)

Khoi lugng riéng thay doi khi nhiét d0 va ap suat thay d6i. néu nhiét do tang
thi khdi lugng riéng giam.

Dbi v6i chét 1ong thi sy thay d6i khong dang ké ( ta c6 bang sd liéu dudi
day):

t°C 0 4 10 30 60 80 100

p(kg/m3) | 999.9 1000 999.7 995.7 983.3 971.8 958.4

Vay ta ¢6 przo (6 4°C) = 10°kg/m?
Déi v6i chat khi su thay d6i khoi lugng theo nhiét d6 va ap suat dugc biéu
dién bang phuong trinh trang thai. Ta c6 bang sd liéu sau:
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t°C 3 27 100
P(Pa) 10° 10° 10° 10° 107 10°
p(kg/m3) | 1.33 13.3 1.127 11.27 | 1127 | 0916

prk (6 0°C, 760mmHg) =1,29kg/m3
Mot sb khéi luong riéng cac chat thuong gip:
- Nudec bién: 1030 kg/m®
- Thuy ngan: 13546 kg/m®
- Grixerin: 1260 kg/m3
- Dau: 800 kg/m®
1.2.2. Trong luong riéng:
La trong lugng cua mot don vi thé tich hay con goi la trong lugng don vi:
&
y=1 = p.g (N/m3, kg/m?s?)
Quan hé giita khdi lugng riéng va trong luong riéng:

Y=p.g
Trong d6 g: gia toc trong trudng thuong lay gia tri = 9,81 m/s? hay ~ 10 m/s?
= ¥C -081.103(N/ )
m=g = Vuo =904 m?

1.2.3. Ti trong &: (ti khoi):
Péi voi chat long 1a ty sb gitta trong luong riéng cuia chéat long véi trong
lugng riéng cua nudc & 4°C.
Yl — P
0

4°c 4°c

Phu,0

5cl =

VH,0

—06="F(p, 1)

D061 voi chat khi: 1a ti s gitra trong lugng riéng cua chat khi vai trong luong
riéng cua khong khi ¢ di€u kién ti€u chuan.

Oy = yC:ktc - pi;(ktc
kk P
TT Tén goi KLR, TLR | Ty trong | Nhiét dd | Ap suit
p (kg/m?) | y(N/m?®) 3 °C at
1. Nudc sach 1000 9810 1 4
Xang 700 6867 0.7 16
Thuyngdn | 13550 | 1329255 | 13.55 16
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4 Sat 7800 76518 7.8
5. Con 800 7829 0.8
6. Dau madut 900 8829 0.9
7. Khong khi 1.127 11.77 |1.127.10°% 27 1

1.3. Tinh nhot:
Tinh nhét 1a tinh can tr& chuyén dong cia chat 1ong. ta nghién ctru tinh nhot

dua vao thi nghiém Newton. Ta c6 2 tdm phing hinh 1.1, tdm phang duéi II cb

dinh. TAm phang trén I di dong co6 dién tich 1a S chuyén dong dudi ngoai luc F,

giita 2 tam phang c6 1 16p mong chat 1ong c6 chiéu cao h. Sau mot thoi gian tim I

s& chuyén dong déu véi van toc v song song v4i tim phang 11,

yA

> v+dv

Thi nghiém cho thay ring cac phan ttr chat long dinh chit vao tam I s& di
chuyén vé6i van téc u, con nhitng phan tir dinh chit vao tm II thi khong chuyén
dong. van tdc cac phan tir long gitra 2 tam ph'fmg tang theo quy luat tuyén tinh va ti
1¢ v6i khoang cach tam II.

Tinh nhét 1a tinh chong lai su dich chuyén né bi€u hién stc dinh phan tir hay
1a kha nang luu dong cua luu chat.

- Tinh nhét 1a nguyén nhan 1am nay sinh ma sat trong

- PBinh luat ma sat trong cua Newton:

“Sirc ma sat gitta cac 16p luu chat chuyén dong véi dung tich tiép xtc cia
cac 16p do, khong phu thudc vao 4p luc, phu thudoc vao gradient van tbc theo
phuong thang goc v6i phuong chuyén dong va phu thude vao loai luu chat”.

- Luc ma sat trong:




du
T =48 (N)
y
Ung suit tiép cua luc nhét:
T du N
T=—=p—
S ﬂdy(%nz)

Trong do:

T: luc ma st giita hai 16p luu chét

u: hé s6 nhot dong luc, phu thude vao loai luu chét

S: dung tich tiép xuc gitta hai 16p luu chat

du/dy: gradient van tc theo phuong vudng goc véi dong chay, dic trung cho
tdc d6 bién dang cua luu chét.

T: (ng suét tiép cua luc nhét

W: Ns/m?, Poazo (p), Centi Poazo (cp)

1p = 100cp = 0.1Ns/m?

, 7 Hé s nhét dong hoc

Jo,
v: m?/s, Stoc (St), centi Stoc (cSt)
1St =100cSt =1cm?/s =10 m?/s
Bang d6 nhot dong hoc cua mot s6 chét:

STT t°C v, St
Nude 20 0.0001
Dau: PS- 46 30 46
Dau: IC- 30 50 30
Khong khi 27 13,94.10

- Anh hudng ctia nhiét do va ap suét t6i d6 nhdt cta chat 1ong va chat khi
Céc hé s6 p,v thay d6i theo nhiét do va ap suét, nhin chung p,v cua chit 1ong giam
khi nhiét d6 tang va tang khi 4p suat suat ting, con doi véi chat khi tang khi nhiét
d6 tang va giam khi ap suat ting. (chat 1ong va chat khi trai nguoc nhau)

- Phan biét chat 16ng Newton va phi Newton

Nhiing chéat 1ong tuan theo dinh luat Newton thi goi la chat 1ong Newton
nhu: dau, nude, xang , con ...

Con nhiing chat 1éng khong tuan theo dinh luat Newton thi goi la chat 1éng phi
Newton nhu: keo, ho, son ....
Tinh gidn né - tinh nén dugc.



2.4. Tinh gidn ng - tinh nén dwoc:
2.4.1. Tinh nén duoc:

Pugc dic trung boi hé sb nén p(m?/N) d6 1a sy thay doi thé tich cua chat
long khi ap suat thay d6i 1 don vi:

dv 1 .2
By == (™A
Vo dp
dV =V - V,: Lugng thay d6i thé tich
dp =p —po. Luong thay doi ap suét
Vo, Po : Thé tich, ap suét ban dau
V: Thé tich ¢ diéu kién ap suit p
Thé tich va khdi luong riéng ciia luu chat & diéu kién ap suét p:
V = Vo(1- Bp.dyp)

Po
P= "1
Suy ra: 1_'dep o
Dai luong nghich ddo cua hé so nén duoc 12 Mddun dan hoi thé tich( N/m?):
1 dp 2
- —=—-"(N/m
E=p, Tam)
\Y;

Tinh nén cia chét long phu thudc vao ap suét va nhiét do. Nhung sy phu
thudc nay thay d6i khong dang ké vi du:

- Khi p = 10°Pa, t = 0°C thi E = 2,01.10°N/m?

- Cung ap suit d6 nhung t = 20°C thi E = 2.2.10°N/m?

Piéu nay ciing giai thich duoc kha nang hap thy chat khi va kha niang hoa tan
mudi trong nudc khi nhiét dj tang.



15

Trong k¥ thuat thuong c6 thé bo qua tinh nén cua chét 1ong, nhung néu cé sy
thay d6i ap suat 16n dot ngot va dat biét doi vai nhimg thé tich chat 1ong 16n chuyén
dong thi khong thé bo qua tinh nén nay vi du trong may nén c6 su va dap thiy
luc...

* V/d: Nudec tir 0°C + 20°C, p = 1+500at thi E = 2.10°

Suy ra B,=0,5.10° (M?N) — rat nhé — nudc khong nén duoc.

2.4.2. Tinh dan no:

Khi nhiét d6 thay d6i thi thé tich cac chat déu thay doi. => Br 13 hé sb dan
nd cta chat 1ong. d6 1a sy tang thé tich twong d6i khi nhiét do cua chét long ting
l1én 1 d6:

dV 1
pr == (1)
V dT
Suyra Thé tich va khéi luong riéng & diéu kién nhiét do T:

V = Vo(1+ BrdT)

_Po
1+ 6.dT

Vi du nudc ¢ p = 1at, t = 4+10°C —B1 = 0,000014(1/d0)

T=10+ 20°C—>Bt 0,00015 (1/d9)

Néu ap suat tang 1én dén 107Pa thi B, = 0,0043 (1/d6) ( tang gap 3 lan)

Néu nhiét do tang tu tir, d0 chénh 1€ch nhiét d§ khong dang ké thi chung ta
cling c6 thé bo qua su din nd thé tich cua chat 1ong. Nhung khi sy thay doi nhiét 6
16n thi xét dén su thay ddi thé tich chat long. Vi du trong hé théng sudi 4m thi su
thay doi thé tich do nhiét do 1a cho nudc chuyén dong.

Péi vai chat khi Iy tuong: pv = RT

1
V = _(ms )
V: thé tich riéng, P

p:

kg

R 8314 _ 287(%g)
R: hang s6 chét khi M

M: phan tir lugng ctia chét khi.
* Stre cang bé mat:
- Trong ndi bd chét long, cac luc phan tir tu can béng.
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- Tai bién gidi chd tiép xuc véi chat khi, chat ran thi cac luc phan tir khong can
bang do d6 hinh thanh strc cin trén bé mit phan cach, sitc cing ¢ 1am cho mit chét
long thu nho lai.

yaR%h

— 2R |—
(a) (&) {c)

* Tinh bbc hoi va hoa tan chét khi trong chat 1ong:
- Tinh bdc hoi phu thudc vao ban chét ciia luu chit va didu kién moi trudng.
- Chét 16ng c6 kha nang hat va hoa tan cac khi khac vao trong no.
V/d: Nuée & diéu kién binh thuong c6 thé hoa chira trong nd 2% thé tich

cua no.
3. KHAI NIEM VE CHAT LONG LY TUONG:
Muc tiéu: cung cap cho hoc sinh sinh vién kién thirc vé luu chit Iy tuong.
Luu chat 1y tuong:

- Khong c6 tinh nhaot (p = 0)

- Hoan toan di dong ’

- Hoan toan khong chong duoc luc cat va luc kéo\

- Hoan toan khong nén dugc
Piém khac nhau co ban trong luu chét thuc va luu chét 1y tuong 1a tinh nhot.
=  Luu chat 1y twong khong ¢ luc nhét — khong c6 ma sat trong — khong ton
that ning luong khi chuyén dong.
4. CAC LOAI LUC TAC DUNG LEN CHAT LONG:
Muc tiéu: Pinh nghia va phan loai cac lyc tac dung 1én chat long.
4.1. Lwc bé mdt:

La luc tac dung 1én mat ngoai, ti 1€ vdi dién tich mat tac dung: Pym = (S)
Vi du nhu: Ap luc: Py =p.S, Luc masat: T=1t.S.....
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4.2. Luc khéi:

La lyc tac dung 1én mdi phan td luu chat, va ti 18 voi khdi luong cua phan td
lwu chét d6: P =f(m)
Vi du: Trong luc: G = m.g. Luc quéan tinh: (Chuyén dong thiang: P = m.a va
Chuyén dong ly tim: P = m.r.w?)

Bai tap chuwong 1:
1. Ong dan nudc co duong kinh d = 500mm va dai 1 = 1000m, chira day nudc &
trang thai tinh dudi ap suét p, = 4at va nhiét do t, = 5°C. Bo qua su bién dang va
nén, gidn nd cia thanh dng khi nhiét do nudc trong éng ting 1én t; = 15°C.

O didu kién do nudc c6 hé sé dan né B = 0,000014(1/dd) va hé sb nén Py=—

21000
(cm?/kg)
Giai:
7id 2 3
V nudc 6 t,=5°C V, = 2 | =196,25(m*)

Khi At = t; - t,= 10°C thi AV = V,.At.p;= 196,25.10.0,000014 ~ 0,028 m?
Su ting ap sudt trong dng khi thé tich ting 1én dugc x4c dinh nhu sau:
p=2Y _ 0028 51549 =3001(kG/ ) =3at

Vo8B, 196,25 cm

Vay ap suit trong ong luc d6 1a:  p1=po+ Ap =4+ 3 =7at
2. Dé 1am thi nghiém thity luc, nguoi ta d6 day nudc vao mét dudng dng co duong
kinh d = 300mm, chiéu dai L = 50m ¢ 4p suat khi quyén. Hoi luong nudc can thiét
phai d6 vao dng 13 bao nhiéu dé ap suat dat t5i 51at ? Biét hé s nén ép

1 4
- _at
Py 20000
Giéi: N e 9 e 9 ,
Luong nudc can thiét phai d6 vao ong dé ap suat tang Ién S1at la:
. 1dv
Ta c6 hé sb gian no do ap luc: By = _\7d_p =dV =4,V.dp
\ ,, 1dv
Do dV,dp dong bién nén : B, = +\7d_p =dV =p4,V.dp
2 2
Mathétich V =S.L= ”‘2 L=314037 55 _ 353053

= dV = L.3,5325.(51—1) =8,84.10"3(m?) = 8,84 (liter)
20000

Viy can phai thém vao 6ng 8.84 lit nuéc nita dé 4p suat tang tir 1at 1én S1at.
* Ngan hang cau héi va dap 4n chi tiét chwong 1:
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1T

CAU HOI

DAP AN

Cac nghién ciru cua mon thuy lyc dwoc thuc hién cho:
a) Luu chat trong diéu kién khong bi nén.
b) Chét khi trong diéu kién khong bi nén.
c¢) Chét long.
d) Ca 3 dap an kia déu dung.

Cdu nao sau day sai:

a) Chat 1ong mang hinh dang binh chira n6

b) Chat 16ng bi bién dang khi chiu lyc kéo

¢) Mbdun dan hoi thé tich ciia khong khi 16n hon ciia nudc
d) Heé sd nén cua khong khi 16n hon ciia nude

Trong lwgng riéng ciia chdt long la:

a) Trong luong cua mdt don vi khoi luong chat long.
b) Khdi lugng ctia mot don vi trong luong chat 1ong.
¢) Trong lugng ctia mot don vi thé tich cht 1ong.

d) Khdi luong ctia mot don vi thé tich chat long.

Ty trong (5 ) ciia mét logi chdt long la:

a) Ty so gitta trong luong riéng va khoi luong riéng cua chat
long do.

b) Ty sb gitta trong luong riéng ciia chét 1ong d6 va trong
lugng riéng cua nude & 4°C

¢) Ty sb giira trong luong riéng ctia nude ¢ 4°C va trong
luong riéng cua chat 1ong dé

d) Chua c6 dép an chinh xac.

Mot logi dau c6 ti trong & = 0,75 thi khéi lwong riéng bdng:
a) 750 N/m3

b) 750 kg/m?®

c) 750.9,81 N/m?

d) 750.9,81 kg/m?

Hé s6 nén B p cua chat long dwoc tinh theo cong thire:
_av 1

V, dp
v

dv, dp

A By DB,

C) Bp == dp d) Bp

Hé s6 dan né Bt ciia chat Iong dwoc tinh theo cong thire:
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dv 1 dv 1
) Pr=- o b) pr=U0s

TV, dT TV, dT

Vot d)y p.- ¥ !

C = —
) Br v, dv, dT

Hai tdm phdng AB va CD dit song song va st nhau, & giita
la dau boi tron. Tam CD co dinh, tam AB chuyén dong voi
van toc u. Luc ma sat giita hai tam phang dwoc tinh theo cong

thuc T= u.S.j—u vOi y la phuong:
y

a) Trung véi phuong x, goc toa do dit trén tim CD
b) Trung véi phuong x, gdc toa do dit trén tam AB.
¢) Theo chiéu chuyén dong u.

d) Trung v6i phuong z.

Ghép cdc dwong cong dwdi ddy cho phii hop véi logi chat
long:

T

du/dy

a) 1: Chat 1ong Newton, 2: Chat 1ong 1y tudng

b) 3: Chat 16ng Iy tudng, 2: Chat 16ng phi Newton
c¢) 1:Chét 16ng phi Newton, 3: Chét long 1y tudng
d) 2: Chét long phi Newton, 1: Chat 1ong Newton

10

Khi nhi¢t do tang:

a) DO nhot cua cac chat thé 10ng va thé khi ting.
b) Do nhét ciia cac chat thé 1ong va thé khi giam.
¢) Do nhét ctia cac chit thé 1ong giam.

d) Do nhét ciia cac chat thé khi giam.
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CHUONG 2: THUY TINH HOQC
Ma chwong: MH22 — 02
Gidi thiéu:

Chuong nay cung cap cho sinh vién hoc sinh nhiing kién thirc vé ap suét thay
tinh, cac tinh chit cua ap sut thuy tinh, mat déng ap, dinh luat Pascal, nim duoc
dinh luat Asimet ctia mot chat 10ng.

Muc tiéu:

- Xac dinh dugc ap suét thuy tinh.

- Trinh bay va phan tich cac tinh chit cua 4p suat thiy tinh.

- Thiét 1ap duoc phuong trinh mit dang ap.

- Trinh bay duoc mit dang 4p, va 2 tinh chat ctia mat dang ap.

- Trinh bay dugc phuong trinh co ban cia thiy tinh hoc, dinh luat Pascal.

- Trinh bay va thiét 1ap phuong trinh su chuyén dong cua binh chira chét

1ong thang dumg véi gia toc khong doi.

- Trinh bay va thiét 1ap phuong trinh su chuyén dong cua binh chira chét

16ng ndm ngang véi gia téc khong doi.

- Trinh bay duoc mot s6 khai niém vé ap luc, ap luc chat 1ong 1én mit phing

nam ngang, mit phang bat ky.

- Trinh bay dugc dinh luat Asimet ctia mdt chét long.

Noi dung chinh:
1. AP SUAT THUY TINH:
Muc tiéu:

Cung cap cho hoc sinh sinh vién kién thirc vé khai niém ap suét thity tinh,
don vi va hai tinh chat ctia ap suét thuy tinh.
1.1. Khdi niém:

Do tac dung cua ngoai luc (luc khdi, luc bé mat) nén trong ndi bd chat long
xuat hién nhimg tmg sut, Gng suat nay goi 1a ap suét thuy tinh.
Ta minh hoa nhu sau:
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Pé thuc hién r6 hon khai niém 4p suat thuy tinh trong chat 1ong, ta xét mot
phan t6 10ng c6 dang nhu hinh trén, cat phan t6 16ng ra lam 2 phan, phan I tac dung
1én phan II qua mit cat s. B6 I ma van giit II ¢ trang thai can bang thi phai thay tac
dung I 1én II bang luc P goi 1a 4p lyc thiy tinh tic dung 1én mat s.

P duoc goi 1a ap luc thuy tinh tdc dung lén mat S

- P

- Pth = —

- Ap suat trung binh trén dién tich S: S
-~ . P
. o P =lim—
- Ap suat diém: 5=08

1.2. Trang thai tinh:

Tinh hoc chat 1ong nghién ctru quy luat can bang cua chat 1ong ¢ trang thai
tinh. Nguoi ta chia ra [am 2 trang théi tinh:

+ Tinh tuyét di: chat 1ong khong chuyén dong so vdi hé toa 46 ¢6 dinh gin
lién véi trai dat c6 luc khoi: trong luc

+ Tinh twong d6i: chat long chuyén dong so v&i hé toa d6 c6 dinh nhung
gitra chung khong c6 chuyén dong twong d6i co luc khéi: trong luc, luc quan tinh

+ O trang thai tinh co thé coi chat 16ng thuc nhu chat 16ng 1y tuong vi khong
c¢6 luc nhdt xuat hién.
1.3. Ap suat thay tinh:

Ap suat thuy tinh 1a nhitng Gng suat gay ra bdi cac ngoai lyc tic dung lén
chat 16ng & trang thai tinh.
1.4. Cac don vi do ap suat:

1Pa=1N/p2

lat = 9,81.10* Pa = 10mH,O (& 4°C) = 735,5 mmHg = 14,28psi (Pound
persquare) = 1KG/ 2

1bar = 10°Pa

1Torr = ImmHg
1.5. Hai tinh chat ctia ap suét thay tinh:
1.5.1. Tinh chét s6 1:

Ap suét thay tinh ludn ludn tac dung thing goc va hudng vao bé mit chiu tac
dung.
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Po
\Vlv

1.5.2. Tinh chat s 2:
Ap suét thuy tinh theo moi phuong bang nhau. Ta ¢ Py = Py=P;=Py

Z

Py y

2. PHUONG TRINH O LE:
Muc tieu:
Cung cép cho hoc sinh sinh vién vé cach hinh thanh cac phuong trinh Ole,
ung dung va y nghia ctia phuong trinh Ole.
2.1. Phwong trinh vi phén cén bang ciia chét long tinh ( Ole thiiy tinh):
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(Do euler lap ra 1755)
Biéu hién méi quan hé giira ngoai luc tic dung vao mot phan tir chat long voi
ndi lyc sinh ra trong do, cu thé 1a ap suét thuy tinh.
Phuong trinh cin bang luc tac dung 1én phuong Ox:
dp.dx .dx
Fi.p.dxdydz + (p — W]d}ffiz —(p + o2 Jdydz = 0
& Fy.p.dxdydz — 2> dxdydz = 0
2.1.1. Phan tich phuong trinh Ole thuy tinh:
Chia 2 vé cho m = pdxdydz.

Chia theo 3 phuong ta c6 phuong trinh ole thuy tinh viét dudi dang vi phan:
1 dp

* " 2ok 0
Tuong tu nhu vady theo phuong Oy, 0z
1ap _ _1op _
Y pay_ﬂ'Fz PBE_D

Trong d6 Fy, F,, F, 1a hinh chiéu cua gia toc lyc khoi theo céc phuong
Gx! G‘lﬂ GZ

. 51—
Vi vay phuong trinh ole thity tinh viét dudc dang vecto :F — ;g radp =0

Phuong trinh ole thily tinh viét dudi dang vi phan toan phan cua 4p suét:

d, =p(Fd, +Fd, +Fd,)

1 .8p dp dp i d
CM:F,d, + F,d, + Ed, =~ (®d, +®d, +%d )=~y suyra
F p dx gy d= i

d, = p(Ed, +F,d, + Fd,).
2.3. Ung dung phwong trinh trong truong hop tinh tuyét doi:

Ung dung phuong trinh trong trudng hop tinh tuyét ddi 1a tim ra cac phuong
trinh co ban thiy tinh dang 1 va dang 2 dé img dung trong cic bai toan vé cac loai
dung cu do ap suat. ( 3.1.3)

2.4. Y nghia ciia phwong trinh co ban:
241.Y nghia vé mit hinh hoc:

V4 : DO cao hinh hoc.

ply : DO cao ciia mot cot chit long biéu thi ap, goi la do cao do ap.

Z + ply = H= const goi 1a cot ap thily tinh tuyét doi.

Vay trong mot moi trudng chat 16ng can bang, cot ap thay tinh ludn ludn bang
mot hang sé di vdi moi diém.
2.4.2. Y nghia vé mit ning luong:
V4 : vi nang don vi
p/y :apnang don vi
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Z + ply = e = const: thé niang don vi.

Vay trong moi trudng chat 1ong & trang thai can bang thé nang don vi luén
ludn 1a hang sé ddi v6i moi diém.
3. CAC BAI TOAN UNG DUNG:
Muc tiéu:

Cung cép cho hoc sinh sinh vién kién thic vé miat dang ap, tinh chit cua
Imat dang 4p,ing dung phuong trinh ole vao bai toan tinh tuyét dbi, cac loai ap
sudt va cac .dung cu do ap suit
3.1. Mt dang dp:
3.1.1. Mat dang ap 1a (mat phang hodc cong) mit cd ap sudt thiy tinh tai mdi diém
déu bang nhau.

Phuong trinh c6 dang: p = const, d,, = 0 => Xdx+Ydy+Zdz=0

3.1.2. Tinh chit cua mit ding ap:

- Hai mit ding ap khac nhau thi khong cat nhau.

- Lyc khéi tac dung thiang goc voi mat dang ap.

- Trén cing mot mit dang p p khong doi.

- Mat déng ap cling la mot mat déng thé, mat déng nhiét.
3.1.3. Ung dung phuong trinh Ole thay tinh vao bai toan:
Truong hop tinh tuyét dbi.

7A

_<‘|F

X
- Luc khéi: G = mg
- Gia tbc luc khdi: F = G

Chon truc toa do nhu hinh vé:

Hinh chiéu cua gia toc lyc khéi 1én O,, Oy, Oy 1a:
F,=F, =0;F=-9
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d, = p(F.d, + F,d, + Ed,)=-pgd, =-yd,

p=-pgz+C,
Diéu kién bién khiz =2y, p=py 2C =1, + pgz,

&P =-pgz+py+pgzo =po +pg(2, — 2)
Suy ra: Do T ¥(zo—2) (1) i )
(1) Dang thr nhat cua phuong trinh co ban thuy tinh duogc ap dung dé tinh ap suat
tai diém bt ki trong cht 10ng dtng can bang.
Chia pt (1) cho ¥ ta duoc :

z+’§=zﬂ +%:>g+ i—’= const (2)

(2) Dang thir hai cta pt co ban thuy tinh
Mit khéc ta lai c6 pt mat dang ap: F.d,, + Fd,+Fd, =0
F,=—g=>—gd, =0
=>d,=0 =>z =const
Vay trong truong hop tinh tuyét déi mat dang ap 14 cdc mat phang nam ngang.
Déi v6i chat khi 1i tudng:
. {dp =—pgd, _dp dz
Taco: =>

p=pRT —»  Yrre

T(2): sy thay doi nhiét d6 theo do cao.
3.2. Cdc dp sudt:

Kpsuit || Apsuatdu | i Apsuil
tuyét doi || (twong d6i) | ! chin khong

08200 N/m* —— ----100 N/m?
Apsuatkhitdi: _L L0
98100 N/m?
98000 Nfm* —— -+ - 100 N/m? = 100 N/m?*

0— 98100 N/m?
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3.2.1. Ap suit tuyét doi p.s: 13 4p suét toan phan va dugc xac dinh theo cong thuc:
o , p=po+¥h
3.2.2. Ap suat du pq: néu pw> Pa thi ching ta c6 ap suat du pg= p- Pa
Néu mat thoang chat long tiép xuc voi khi troi: pa= ¥h ,
3.2.3. Ap suat chan khong pck: néu pw < pPa thi chiing ta c6 ap suat chan khong
Pck = Pa- Pia
Pck = -Pd
gi4 tri pekmax gan bang 10mH,0
Ap sut co thé biéu dién dudi dang chiéu cao cua cot chat 1ong (nude, thuy
ngan, ruou, dau, o)

= |

Tad  p - d6 cao tuyét dbi: h =
. Pd
pd = d0 cao ap suat du: hy= T
, Pk
Pek =2 d0 cao ap suat chan khong: hge="_"
3.2.4. Biéu d6 phan bd ap suét thuy tinh:

Sy phan bd ap sudt 1én thanh chan c6 thé biéu dién bang biéu db. Biéu d6
dugc xay dung dua vao phuong trinh co ban thuy tinh: p = po+ F'h va hai tinh chat
co ban cua ap sut thiy tinh.

Biéu dd phan bd ap suit tuyét doi, ap suit du.

Pl

h E h i ' " h,=p™¥ i Z/
I [ N h i 1 p ‘},
= = P,

pihy=h-h,




i
r
3.3. Cac dung cu do dp:
puy”
p‘> ¢ hC

h,

C

A Pc: = P-g-he

Paa— P-g.hy

3.3.1. Ong do 4p ho:
La mot 6ng thuy tinh trong sudt c6 dudng kinh tir 8 - 10mm, dang hinh chit
L, 2 dau déu ho, mot dau thong thodng bén ngoai moi truong, mat dau dua dén
diém can do, chit 1ong dang 1én trong dng do ap mot gid tri ta doc gia tri d6 va xac
dinh. 6ng do ap nay con goi dng do ap suét du.
PA=Pa+ ’Fh
Pda= Pa-Pa= Fh

3.3.2. Ong do ap kin:

La mot ong thay tinh trong subt c6 dudng kinh tir 8 - 10mm, dang hinh chir
L, 1 dau déu ho va 1 dau kin, mot dau kin dat bén ngoai moi tru:ong, mot dau ho
dua dén diém can do, chat long dang 1én trong ong do 4p mot gia tri ta doc gia tri
d6 va xac dinh. ng do ap nay con goi dng do ap suét tuyét doi.

P.=po+¥h="¥Fh

| Po= Yh
3.3.3. Ong do 4p ngugc: do 4ap suat chan khong.
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Le.

Poa = P-&-hg

Pa=ps+¥h

Poka = Pa — P = ¥h
3.3.4. Ap ké chit U: dung dé do ap suét du, chan khong, d6 chénh ap. Trudong hop
do 4p suét du:

P Ap=g.Ah.(p, - p)

Trong doan cong c6 chira mdi chat khac véi chét long can do thuong dung dé
do do chénh ap giita 2 diém. Ta dung ap ké thiy ngan kiéu binh dé do ap suat du,
ap suat chan khong. Moi chét co thé 1a thuy ngan, nudc, ruou tiy theo do 1on ap
suat can do

Ta c0: Ap = g.Ah(p1-p)

3.4.5. Binh théng nhau:

Trong binh théng nhau c6 2 chat 10ng khac nhau (p1>p,). Khi chét 1ong trong

binh ¢ trang thai cAn bang nghia 14 4p suat & 2 nhanh cta binh phai bang nhau:
Pat p1.9.N1 = Pat p2.9.h;
h _p,

suyra 7 =
y h, p
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Vay chiéu cao cot chat 16ng ti 1¢ nghich véi khéi lwong riéng. Néu p1 = p, thi
h; = hy. Nghia 13 mit thodng chat 1ong dong chit trong hai nhanh cta binh thong
nhau ¢ cung mot dd cao.
3.4.6. Bong ho do ap:

- Po 4p suét du : Manomet
- Po 4p suét chan khong : Vacumet.
- Po 4p suét du va chan khong : Mano — Vacumet

2.3. Dinh ludt Pascal
Muc tiéu: phat biéu dinh luat Pascal va ung dung dinh luat trong thuc té.

Pascal 1623-1662 , Phap

Xét binh nudc va khi duge day kin boi qua pittong. Ap sut phan khi trén bé
mit nude 13 po. Ap sudt tai diém 1 va 2 bat ky trong 10ng nudc cd do sau 1a hy va h,.
Trong hai truong hop tai trong trén pittong khac nhau:
lG

I 1|
Po _
B l
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Truong hop 1: G=0.

P10o= Po+y.hy
P20= Po+7.hz
trudong hop 2: G=0.
Trén mat thoang nudc c¢o po+ Ap nén P1=poty.hi+ Ap=piot+ Ap

P2=po+v.h2+ Ap = p2o+ Ap
Vi Ap = P/S

Viy ap suét tinh do ngoai luc tic dong 1én bé mat chit l1ong dugc truyén
nguyén ven dén moi diém trong 10ng chét long (v6i téc d6 4m thanh)

Theo dinh luat Pascal ta ché tao may ¢ép thuy luc, may kich, may tinh nang,
cac bd phan truyén luc.

2.5. Chuyén djng ciia binh chiva chit léng phing véi gia toc khong doi:
Muc tiéu:

Cung cap cho hoc sinh sinh vién kién thirc vé cach hinh thanh ham phan b
ap suat, phuong trinh mat dang ap va nhan xét vé chuyén dong ctia binh chira chat
long phang véi gia téc khong doi.

2.5.1. Ham phan bb 4p suét:
Hién tuong nay co trong xe chd dau, nudc, bd ché hoa khi, dong co phan

luc....).
z
-
q Vi Pe
w __‘é_
~ ==

L

Y

Xuat phat tir phuong trinh co ban xét trong truong hop tinh tuong dbi. luc
khéi gdm c6 trong luc va luc quan tinh.

Luc khoi:

Trong luc G =mg

Luc quén tinh P

E—
gt = M. 0y

= F=g+a,
Chiéu gia toc lyc khdi 1én cac truc ox, oy, 0z
Fx = —{lqt, Fz = 'g, Fyz 0

Phuong trinh Ole thuy tinh:
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Thay céc gia tri vao ta dugc:
dp = p(-9.d; — aqt .dy)
=>dp,=-pg.d; — pag .0y
=>p=pagX—pPgz+C
Xét diéu kién bién: tai diém 0(0,0,0) va tai mat thoang p = po
Tasuy ra C = po =>p=-pagX—PQgz + Po
Vay cong thirc 4p suat: p = po - Paq.X — £gZ ( ham phan b ap suat)
2.5.2. Phuong trinh mat dang ap:
Phuong trinh mét dang ap F,dx + Fydy + F,dz=0
Luc khoi:
Trong luc: G =mg
¢ =M. gy

Luc quan tinh: E}

SuyraF =g+ Gg:
Chiéu gia tdc luc khdi 1én cac truc ox, oy, 0Z

F,=—a,F.=-09,F=0
Thay gia tri vao va tich phan 2 vé ta dugc z = - i Xx+C
Xét diéu kién bién: tai diém O(0,0,0) va tai mat thoangp =posuyraC =0
Ta c6 dugc phuong trinh: pagXx+pgz=0=> z=- ? X

2.5.3. Nhan xét:

Viy mat dang ap 1a cdc mit nam nghiéng tao vi oX modt goc @ sao cho:
tgo = -alg

Néu a > 0: chuyén dong nhanh dan déu thi tan @ < 0 chét long bi don vé phia
sau.

Néu a < 0: chuyén dong cham dan déu thi tan @ > 0 chat 16ng bi dén vé phia
trudec.

2.6. Chit long trong binh truc chuyén dpng quay véi vin téc géc @ = const:
Muc tiéu:

Cung cap cho hoc sinh sinh vién kién thirc vé cach hinh thanh ham phan b6
ap suat, phuong trinh mat dang 4p va nhan xét vé chat 1ong trong binh truc chuyén
dong quay véi van tée goc © = const
2.6.1. Ham phan bb 4p sut:

Duoc st dung trong cong nghé loc 1i tam, dac ly tdm khi duc banh rang mat
bich. Khi quay véi o = const mit thoang 16m xudng & tam binh.
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Pz
F A
o
.Y
X 0
I
! I
i
¥
D
F-
x.]

Luc khbi : G=m g: trong luc
_ -
P.= m.T @2: lyc quén tinh ly tAm.
= — =
Gia toc luc khdi: F = g + 7. a?
Hinh chiéu cia gia toc lyc khdi 1én cac phuong ox, oy, 0z la:
F=a?Xx; Fy=afy;F,=-g
Thay cac gia tri vao phuong trinh ole thuy tinh:
dp = p(a? X.dx+a?.y.dy — g.d,)
/ 2 2
tich phan 2 vé ta dugc  p = pw? x? + pw? v? —pgz+C
=22 (x? +y?) — pgz+ C
Xét diéu kién bién tai mat thoang p = po va tai 0(0,0,0)
Tacé X=y=z=0;p=po
=> (C= Po

o

5 I?- pgz (ham phén bd ap suét)

Cong thiic ap sudt:  p =po+
2.6.2. Phuong trinh mit déng ap:
Thay vao phuong trinh mit dang ap:
Phuong trinh miat dang 4p Fydx + Fydy + F,dz =0
Luckhdi: G =m.g : trong luc
P;= m7@? lyc quén tinh ly thm.
Gia téc luc khéi: F = § + 7. a?
Hinh chiéu cua gia toc luc khéi 1én cac phuong ox, oy, oz 1a:
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F=a?Xx; Fy=afy;F,=-g
z2..2

+C

W T

Thé vio trén ta tich phan 2 vé : 2 =

2.6.3. Nhan xét:
Mat déng ap la cac mat paraboloid trugc doc theo truc z

2g

2.2
Phuong trinh mat thoang: 2z = ~ nén mat thoang cling 1a mat paraboloic
1 w?R?
Do dang chat long: AH = 20
2.7. Luwc tic dung ciia chit l6ng lén vit dit trong chit long:

Muc tiéu:

Cung cép cho hoc sinh sinh vién vé Luc tac dung cua chét long 1én vat dat
trong chat 16ng tai mit phang va mit cong.
2.7.1. Mit phang.

Tinh &p luc P tac dung 1én dién tich S. ta phai xac dinh 3 yéu té: phuong
chiéu, tri s6 va diém dit cua P.

Céch tinh: tinh dp tac dung 1én dS, sau tinh phan toan phén trén S ta s& duoc
P.

Phuong chiéu: PLS va huéng vao.

Tri s6: P =1v.hc.S

Piém dat cua ap lyc: gia st hinh phang S ¢6 1 truc dbi ximg va song song
voioy. Goi D 1a diém dit cua P co toa do 1a YD. léy momen cua luc P va cac dP voi
truc ox, theo dinh Iy momen cua hop luc P ddi véi mot truc béng téng cac momen
cua cac luc thanh phr:fm dP dbi voi truc do.

P.ypo =7v.he.S.yp =7.ySina.S.yp = ysina.Jox.

Vi Jox = Ixe + Y2S: 1a momen quan tinh ctia S d6i véi truc ox.
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Thay céc gié tri vao biéu thirc trén ta rit ra:
Yo =Yc + IlycS
Trong d6 Jx: momen qué tinh cua S dbi véi truc song song véi ox di qua trong tim
C.
Truong hop hinh phang khong c6 truc ddi xtng ta phai tinh thém xp.
2.7.2. Mat cong:

P
E’l 2 xh-
SZ
| j |
L : |
Yy : I I
I T
L P
Cor
P
|
Y
s

Néu mit cong c6 hinh dang khong gian bat ky thi tong hop cac luc phan t6 1a
tong hop hé luc khong gian sé& cho ta mot luc va mot ngau lyc. Tuy nhién trong k§
thuat mat cong thuong 1a nhitng mat cong don: nhu mat try, mat cau.... chinh vi
vy tong hop cac luc phan t6 s& cho chung ta mét luc. Lyc nay duge phan tich
thanh 3 thanh phén theo cac truc toa do do 1a Fy, Fy, F4:

F=F +F2+F
o Fy Fy F,
Cac goc huong: cosa = E cosf3 = COSy = =
Muén xac dinh duoc cac luc F ta phai xac dinh cac thanh phﬁn luc. Ta tinh
luc chét 16ng tac dung 1én mat cong ma phia kia ciia midt cong 1a khong khi. Dé
thuan tién cho vi¢c tinh chiing ta chon hé toa d§ nhu hinh vé: truc z theo phuong
thang dimg va mat oxy trung v&i mat thoang. Xét luc chat long tac dung lén dién
tich dS & do sau h trong chét Iong. vi dién tich dS nho nén ap suat trén d6 duoc coi
1a gidng nhau va dugc tinh theo cong thirc: p = p.g.h
Ap lyc tac dung 1én phan t6 1ong: dF = p.dS
dFx= dF.cosa = p.g.h.dS.cosa = p.g.h.dSx.
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dFy = dF.cosp = p.g.h.dS.cosp = p.g.h.dS,.
dF, = dF.cosy = p.g.h.dS.cosy = p.g.h.dS;.
Trong d6 dSy«.dSy,dS;: 1a hinh chiéu ctia dS 1én cac hé toa do.
Mat khac ta lai co:
Fx = JdFy = prx.Sx; F, = JdFy = pry.Sy; F,=JdF,=g.p/h.dS, =G

Nghia 14 luc F, chinh bang trong luc cta khdi long thang dung c6 mot day 1a
mat cong va mot day 1a hinh chiéu mat cong 1én mat thoang. Hudng cua luc F; di
1én néu mat cong bi chét long déy 1€n, nguoc lai thi lyc F; hudéng xuéng. Diém dat
luc dugc xac dinh theo cac cosin dinh huong. néu mat cong la mat try hay mat cau
thi luc F di qua truc tdm madt try hay tam mat cau. can luu ¥ chon h¢ toa do cho hop
ly dé tién loi trong viéc tinh toan.

2.8. Vit diit trong chit léng on dinh — vit néi:
Muc tiéu:

Cung cap cho hoc sinh sinh vién vé luc ddy Acsimet, vat dat trong chét 1ong
va vat ndi.

2.8.1. Pinh luat Acsimet:

Mot vat ngap trong 1ong chat 1ong chiu mot luc thang dung tir dudi 1én; gia
tri cia no béng trong luc khdi chét long ma vat do chiém chd, diém dat 1a trong tam
hinh hoc khéi chat 1ong bi chiém chd do.

Tris6: P, = y.V¢

V¢: Thé tich khéi chat 1ong bi vat chiém chd.

v: Trong luong riéng cta chat 1ong.

2.7.3. Vat dit trong chit 1ong:

Piém dit: D = Trong tam thé tich chét 16ng bi chiém chd.
Piém dit cua G: tai tim khdi C
Diém dit cta Pa: tai tim déy D

Cé 3 truong hop xay ra:
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Khi Pa< G : Vat chim xuéng day (truong hop hinh s6 2)

Khi Pa> G: Vatnéi G=P," =y .V’

Véi Vo’: phan thé tich cua vat ngp trong chét 16ng (truong hop hinh s 1)
Khi Pa = G: Vat lo limg tai vi tri dat (trudng hop hinh s6 3)

Vi vay tinh 6n dinh nay phu thudc vao vi tri trong d6i gitra diém dat C va D

Néu C nam dudi D : Vat chuyén dong 6n dinh.
Néu C nam cao hon D : Vit chuyén dong khong 6n dinh
Néu C trung véi D : Vat can bang phiém dinh.

2.7.4. Vat noi:

Hinh trén c6 cac dinh nghia sau:

- Mt ndi: 1a mat phang ma chu vi ctia né 1a dudng mén nudc

- Tryc ndi: 1a duong thang goc véi mit ndi va di qua trong tim cua vat.

- Truc nghiéng: 1a truc ddi xing cua mat ndi (vat ndi lac nghiéng quanh truc)

- Puong mém nude: 1a dudng giao tuyén giita vat noi va mat nudc.

Céc dinh nghia trén tng voi vat & trang thai can bang. Khi vat bi nghiéng di
thi tam day D ciing thay d6i dén vi tri D". Giao diém truc n6i v6i phuong cua luc
day méi goi 1a tAm dinh khuynh M.
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Khi goc nghiéng ciia truc ndi va dudng thang dimg nho hon 15° thi c6 thé
xem nhu tim ddy di chuyén trén cung tron tdm 1a M va ban kinh 1a MD (goi 14 ban
kinh dinh khuynh) khi vat bj nghiéng co thé xay ra cac truong hop sau:

;G .
on dinh: MD>CD khong on dinh:MD<CD
—M cao hon C —M thap hon C

- Néu M cao hon C(T) thi ngdu luc G va P, s& c6 xu huéng 1am cho vat tré
vé trang thai can bang.

- Néu M thap hon C(T) thi ngau lyc ¢ xu huéng 1am cho vat nghiéng thém.

- Néu M trung véi C(T) thi khong con ngau luc nita vat s& khong quay vé vi
tri ban dau trudng hop nay goi 1 cin bang phiém dinh.

Bai tap chwong 2:
1. Xac dinh d6 cao ctia cdt nudc dang 1én trong 6ng do ap (h). Nudc trong binh kin
chiu 4p suat tai mat tw do 1a Py, =1.06at . Xac dinh ap sudt Py, néu h=0.8m.

Gidi: | Pl
Chon mat dang ap tai mat thoang cua chat long.
Taco: pa=ps X
Poy I
. Pa="Po ki
M = = +v.h L 3
a Ps = Po +}/,h} Po=Pa+7 {
_ _ 4
L p_Po—Pa_(L06-DOBLIOC o  —
v 9810 1
Néu h = 0,8m thi Hinh 1

= po =7.h+ p, =9810.0,8+98100 =105948 N /m? =1,08 (at)
2. Mot ap ké do chénh thuy ngan, ndi voi mot binh dyung
nudc.

a) Xac dinh d6 chénh muc nude thiy ngin, néu hy =
130mm va ap suét du trén mit nudc trong binh 40000
N/m2,

Hinh 2
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b) Ap suat trong binh s& thay d6i nhu thé nao néu myc thity ngan trong hai nhanh
bang nhau.
Giai:
a) Xac dinh @6 chénh muc thiy ngan (tim hy):
Chon mit dang ap nhu hinh v& :
Taco: Pa=Pg
Pa = Po +7H20-(h1 +h,)
Ps = Pa +7Hg-h2
= Po +Vhpo-(+h) =P, + 70,
< h2(7Hg _7/H20) =(Po — Pa) +7H20-h1
Ma P — Pa = Pq
Py + 71,0 40000 +9810.0,013
(Vo —7rg)  132890—98100
b) Ap suat trong binh khi muyc thily ngan trong hai nhanh bang nhau:

Vay: h, = =0,334 (m)

Ta co: pc = pD Pc = Po +7H20'h pD = pa
:>p0+7/H20'h:pa <:>7H20'h:pa_p02pck
S Poc = Vo= Vipo-( +74h,)

1

=9810.(0,13+.0334) = 291357 ~ 0,0297 (at)

* Ngan hang cau héi tric nghiém chwong 2:

TT CAU HOI DAP AN
1 | Céc luc sau thuéc logi luc khoi : D

a) Trong luc, luc masat  b) Luc ly tam, ap luc

c) Apluc d) Trong luc, lyc quan tinh
2 | Dé thiét Igp phwong trinh vi phdn cdn bang ciia chdt long tinh C

nguoi ta xét:

a) Tac dong cua lyc bé mat 1én mot vi phan thé tich chat
long.

b) Téac dong cua luc khdi 1én mot vi phan thé tich chét long.
c) Sucan béng cta luc bé mat va luc khdi tac dong 1én mat
vi phan thé tich chat 1ong.

d) Sucan bé’lng cta luc bé mat va luc khdi tac dong 1én mat
thé tich chét long 16n hitu han.

3 | Phuong trinh vi phdn cdn bang cia chdt long tinh tuyét doi c6 B
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thé viét dudi dang sau:
a) dz=-ydp b) Ca 3 cau kia déu sai
c) dz=dp/y d) dp=-pdz

Hai dang cua phwong trinh co ban thuy tinh la:
a) Dang1l: p=p, +7h

p u?
Dang 2: z+—+— =const
ang v 2g
b) D 1 Z+p+u2 const
ang 1: —+—=
ang v 29

Dang 2: P =P, —pax —pgz

c) Dangl: P=p, +Yh Dang 2: Z+$:const

d) Dang1l: P=Yh Dang2: z+$=const

Chon cau dung:

a) Ap suét thuy tinh tai mot diém theo cac phuong khac nhau
thi khac nhau.

b) Ap suét thuy tinh 1a dai luong v6 hudng.

¢) Ap suét thuy tinh 13 véc to nhung c6 tinh chat nhu dai
luong v6 hudng.

d) Ap suat thuy tinh ludn co gid tri khac khong.

Hai binh théng nhau chita hai loai chat long. Mt thodng cia
hai binh c6 thé ngang nhau khi:

s

\vpl
V1.

a) P2<Pun y1> 7v2 b) p2>p1, v1> y2
C) P1=PpP2 y1<7y2. d pi=p2 y1>v2

Dé cao do dp sudt dw tai mét diém trong chat long la hg =
15m cot nwée. Ap sudt dw tai diém dé bang:
a) 15at Db) 14at ¢) 13at d) 25at

Mot xe hinh hép chir nhdt kin nhw hinh vé chita day chat long
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chuyén déng véi gia téc cham dan a = 9,81 m/sZ Méi guan
hé vé ap suat tai cdac diém goc xe la:

B A
\'
—_—
C D

OO

a) Pa<ps<Pc<po. b) pPs<pa<pc<pp.
C) Pa>PpPs>Ppc>po. d) ps>pc>pa> pPo.

Xe chita chat Iéng 1én déc chdm dan déu véi gia toc chdm
dan déu, so véi mdt phang ngang (dwong nét lién) thi mdt
thodng chdt léng (dwong nét dirt) sé nhw hinh vé:

=

Hinh 1 Hinh 2 Hinh 3

a) Hinh1 b) Hinh 3 c) Hinh2
d) Chua xac dinh dugc

10

May ép thuy luc lam viéc trén nguyén Ily:

a) Dinh luat Archimede

b) Luc tac dung ciia chat 16ng 1én thanh phang

¢) Su truyén nguyén ven ap suat tai moi diém trong 10ng chat
long tinh

d) Luc nhot cua Newton
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CHUONG 3: THUY PONG LUC HOC.
Ma chwong: MH22 — 03

Giéi thi¢u:

Chuong nay cung cép cho sinh vién hoc sinh nhiing kién thic vé dong hoc
ctia chit 1ong, cac sy chuyén dong, phuong trinh Ole, phuong trinh Becnulli co ban
ctia chit 10ng.

Muc tiéu:

- Trinh bay cac khai niém vé dong hoc chit long: chuyén dong on dinh,

chuyén dong khéng 6n dinh, chuyén doéng déu, chuyén dong khong déu,

dudng dong.

- Thiét 1ap phuong trinh lién tuc cia mot chat 1ong.

- Trinh bay duoc gia toc chuyén dong cta chét 1ong.

- Thiét 1ap phuong trinh Ole.

- Thiét 1ap tich phan phuong trinh Ole, phuong trinh Becnulli.

- Trinh bay duoc phuong phap thé hién phuong trinh Becnui trén do thi.

- Phan tich dugc nhiing thong s trong phuong trinh Becnuli.

- Thiét l1ap phuong trinh becnui cho toan dong chay tir phwong trinh Becnulli

co ban.

Noi dung chinh:
1. KHAI NIEM CHUNG:
Muc tieu:

Cung cap cho hoc sinh sinh vién kién thtc vé thuy dong, cac thong sé co ban
nhu 4p sudt van tdc..., cic dinh nghia vé dic tinh cta chét long dong luc va phan
loai su chuyén dong do.

Trong chuong nay s& nghién ctru qui ludt chuyén dong cua luu chat va tac
dung gitta chat 1ong va vt tiép xtc vai no.

Viéc nghién ctu ciing bat dau tir chat 1ong 1y tudong. Co thé theo duong dong
nguyén to hay theo phan t6 16ng, Sau d6 mo rong ra chat 1ong thyc. Chat 1ong van
duoc coi 1a moi truong lién tuc, cac dai luong dat trung cho chuyén dong duoc biéu
dién bang nhimng ham s lién tyc trong khong gian va thoi gian.

1.1. Céc théng sé co ban:
1.1.1. Ap suat thiy dong:
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P=1/3 (px+ py+ ps)

Trong chét 1ong 1y tuéng né tac dung theo phuong thang dimg va huéng vao
mit tac dung. trong chat 16ng thuc thi né chi hudéng vao mit tac dung va 1a tong
hop ctia hai thanh phan mg suat trong chat 1ong theo phuong phap tuyén va tiép
tuyén.

1.1.2. Van toc:

Van toc chat 16ng tai mot diém nhat dinh trong dong chay goi 1a van toc
diém tire thoi (ky hiéu u).

Pai luong ndy thuong thay doi ca huéng 1an cuong do theo thoi gian nén
viéc xac dinh rat phuc tap.

Trong thuy khi k¥ thuat ta thuong dung van tdc trung binh theo thoi gian ky
hiéu u

u-1 I u.dt
(M

Péi voi chuyén dong dimg chat 1ong thuc va dong co kich thude hitu han

chung ta thudng dung vén tdc trung binh trén thiét dién uét ky hiéu 14 vy

Vi :é .[ u.dS
()

Pbi v4i cac dong khi ngoai van tdc, ap suat ta phai xét dén cac thong sd
trang thai ciia nd. Su thay d6i ciia cac thong sé nay ¢ mdi vi tri trong dong chay
phu thudc vao céac qua trinh.

1.2. Pic tinh dpng hoc ciia chit long:
C6 2 phuong phéap nghién ctru chuyén dong cht 1ong:

+ Phwong phap Lagrang nghién ciru chuyén dong chit 16ng thong qua viéc
nghién ctru quy dao clia cac phan tir chat 1ong. tir hinh dang cta quy dao cac phan
tr chat 1ong ching ta c6 thé xac dinh dugc cac thong sé khac. Chuyén dong duoc
mo ta bang phuong trinh r =1 (X, y, z, t)

+ Phuong phap Ole nghién ciru chuyén dong cuia chét 1ong tai cac vi tri xac
dinh trong khong gian. Trong phuong phdp ndy n6 anh hudng céc dai luong dac
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trung ( vén tdc....) Tir d6 chung ta xac dinh duogc cac thong sd khac. Chuyén dong
dugc mb ta bang phuong trinh: v =v (x, y, z, 1)

* Puong dong:

La duong cong trén d6 vecto van téc cia mdi diém tring voi tiép tuyén véi
duong cong tai diém d6. Tir d6 ta suy ra cach v& duong dong 1a v& duong cong tiép
tuyén voi vec to van toc tai mot diém trong khong gian.

Can phan biét quy dao voi dudng dong:

Quy dao dic trung cho su bién thién vi tri cua phﬁn tir chat long theo thoi
gian, con duong dong biéu dién phuong van toc ctia cac phan tir chit 1ong tai mot
thoi diém. trong chuyén dong dimg thi chiing tring nhau.

- Cac duong dong tua 1én mot vong kin vo cung nho ta dugc mot éng dong,
chat chay ddy trong 6ng goi 1a dong nguyén td, chat 1ong khong thé xuyén qua 6ng
dong.

Dong nguyén t&

- Mit cat udt va mat cat wdt nguyén to: (dw, W) 1a mit cat thang goc voi tat
ca cac duong dong (dong nguyén t6).

- Chu vi uét: () 1a duong tiép xuc giita mat cat udt va thanh van gidi han
dong chay.
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- Ban kinh thuy luc: (Ry) 1a ti sd gitta mat cat wdt va chu vi udt: Ry = Wiy,

Truong hop dong chay co ap trong dng trén ta co:

Rh= Wiy = 2 = 4
T 4md T 4
- Luu lugng: 1a lugng luu chat chay qua mat cat uot trong don vi thoi gian:
Luu luong thé tich (m%/s) :dQ, Q

Luu lugng trong Iwong  (N/s) : dG, G, (G = y.Q)
Luu luong khéi lwong ~ (Kg/s) : dM, M, (M = p.Q)

Luu luong ciia dong nguyén t6: dQ 1a lwong chat 16ng chuyén dong qua mit
cat u6t nguyén tb trong mot don vi thoi gian.
Puoc tinh theo cong thirc: dQ =u.dW
Trong d6 u : Van tdc thuc ctia dong nguyén t6 (m/s)
dW: Dién tich mat cat uét (m?)
Tich phan 2 vé theo quy luat phan bd van tdc trén tiét dién wot. Nén ta ding
vén toc trung binh trén mot mit cat udt: v (m/s)
Q =v.wsuy rav = Q/w = const.
Luu luong toan dong 13 luu luong khao sat tén van toc trung binh chuyén
dong trong toan dong chay véi dién tich mat cat uét do.
1.3. Phan logi chuyén déng:
* Theo thoi gian: chuyén dong dugc chia ra 1am hai loai:
Chuyén dong dimg (chuyén dong 6n dinh): cac yéu td chuyén dong bién do6i
theo khong gian va khong bién d6i thoi gian: u=1u (x, y, z) hay d/6t = 0.
Chuyén dong khong ding (chuyén dong khong on dinh): cac yéu td chuyén
dong bién doi theo khong gian va thoi gian: u = u (x, y, z, t) hay d/6t = 0.
* Theo su phan bd van tdc (trong chuyén dong dimg):
Dong chay déu khi su phan bd van tdc trén moi mit cit doc theo dong chay
gidng nhau (khoéng d6i). Nguoc lai 1a dong chay khong déu.

]

2
=
=

2

=
=
I

* Theo gia tri 4p suat:
Dong chay co6 ap la dong chay khong c6 mat thoang, con dong chay khong
ap 1a dong chay c6 mat thoang.



Chuyén dong ddi dan: 1a chuyén dong ma cac duong dong gan nhu song
song xem nhu chuyén dong déu.

Chuyén dong d6i gap: 1a chuyén dong trong do6 cac yéu td chuyén dong thay
d6i dot ngodt doc theo chiéu dong chay.

Chuyén dong mot chiéu hay con goi 1a chuyén dong thang.

Chuyén dong 2 chiéu hay con goi 1 chuyén dong mat phang.

Chuyén dong 3 chiéu hay con goi 1a chuyén dong trong khong gian.

Chuyén dong xody la chuyén dong khi cac phan tir chat long chuyén dong
quay quanh 1 truc tirc thoi di qua ban than cua chat 1ong. con chuyén dong khong
xoay thi ngugc lai.

2. PHUONG TRINH LIEN TUC:
Muc tiéeu:

Cung cap cho hoc sinh sinh vién vé kién thtrc cach thanh lap phuong trinh
lién tuc ctia dong nguyén t6 va toan dong.

2.1. Phwong trinh lién tuc cuia dong nguyén 16: )
Phuong trinh lién tuc tong quat: Viét dua trén phuong trinh bao toan khoi luong

ap ‘ .
— +d ) =10
ot iv(pe.i)

Pbi voi dong chuyén dong 6n dinh chat long khong nén dugc p = const:
dp cu, Ou, Jdu,

_0= inh divid = + + 0
T = 0 == phwong trinh @1V ox | ay 3z

Xét mot dong nguyén t6 chuyén dong on dinh p = const. xét doan gidi han
giita2 matcat 1 -1va2—2:
Tai mit cét 1 - 1 ¢6 mat cit wdt dwy, van tdc ug
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Tai mit cét 2 - 2 ¢6 mat cit udt dwy, van tdc usp
Trong khoang thoi gian dt.

Thé tich chét 1ong chay qua 1 - 1 1a u;dw,dt
Thé tich chét 1ong chay qua 2 - 2 1 uxdw,dt

Vi vay ta co: uzdw;dt = udw,dt
Hay: u10ws = Udw,
Hay: dQ: =dQ:

bay la phuong trinh lién tuc cia dong nguyén td.
2.2. Phwong trinh lién tuc toan dong:

Muén 1ap phuong trinh lién tyc ctuia toan dong chay trong khodng thoi gian
xac dinh Umg v61 mat cit w ta mo rong phuong trinh lién tuc cua dong nguyén t6
thanh toan dong b::ing cach tich phan hai vé

juldw1 :juzdw2
wl w2

SuyraQ:=Q:

Hay vi.wi = Vo.w,

Trong dong chay luu luong qua moi mat cit wdt déu bang nhau va vén tdc
trung binh ludn ti 1€ nghich vdi dién tich mat cat uGt.

3. PHUONG TRINH CHUYEN DONG:
Muc tiéu:

Cung cip cho hoc sinh sinh vién vé cach thanh 1ap phuong trinh ole thuy
dong va phuong trinh Navier —Stoke.
3.1. Phwong trinh Ole thiy dong.

Trong chuong 2 ta nghién ctru vé trang thai tinh ta c6 phuong trinh Ole thity
tinh

= 1—}
F—— gradp =0
o)

Khi lvu chat chuyén dong ta c6 thém luc quan tinh ¢ trang thai can bang:
Vi vay theo nguyén ly co ban cia dong luc hoc ( dinh luat 2 Newton)

Foloadr - @
| pgm,'p—dt (_J,
Phuong trinh vi phan chuyén dong cua chat long 1y tudng chiéu 1én 3 truc toa do:
1d du
F,— — ar S
p 0x dt
1dp du.,
— K- =—= (2)
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(1) & (2): Duoc goi la phuong trinh Ole thily dong.

Chét 16ng chuyén dong thang hay déu: u = const nén du/dt = 0, thi phuong
trinh Ole thiy dong s€ trd thanh phuong trinh Ole thiy tinh.

Chat long chuyén dong trong éng c6 do cong khong dang ké. Néu chon mit
phang oyz thang goc véi truc 6ng dong thi vecto van téc u va gia toc du/dt déu
thang goc v6i mat phang oyz. Tir d6 ta c6:

duy _du, _odu,
dt dt dt
Viy trong mit cit udt ciia 6ng dong c6 dd cong khong dang ké ap suét ciing phan
b theo quy luat thay tinh.
3.2. Phwong trinh Navier — Stoke:

Hai 6ng Navier (nguoi Phap) va Stoke (ngudi Anh) d3 viét phuong trinh nay
dudi dang khac phuong trinh trén, tién st dung hon. Dya vao cac gia thuyét vé tng
sudt voi cac gia thuyét nhu sau:

Ap suat thity dong p tai mot diém 13 trung binh cdng cta cac ap suat phap
tuyén 1én ba mat vudng goc voi nhau qua diém dé: p = -1/3(Pux+ Pyy + Pzz)

C6 dau trir vi chon chiéu duong 14 chidu kéo gian phan tir chat 1ong.

Ung suat phap cuia chat 1ong nhot dong chat da 1am xuat hién céc tng suat
phap bd sung &:

Pxx = =P + Oxx VO1 Oxx = 210Ux/OX — 2/3.p.divu;

Pyy = -Pp + dyy VO dyy = 2uouy/oy — 2/3.n.divu;

Pzz=-P + Oz VO 8 = 2u0U/0z — 2/3.n.divu;

Ung suét tiép:

Theo newton: ung suit tiép gy ra boi luc nhét ty 16 voi cac van tde bién

dang tuong mg. trong mit phang ta c¢6 (1 - 1): T = p.du/dy
Hay viét dudi dang vecto:
du -F 1 gradp+ VAU + 1u.grad (divﬂ)
dt e, 3
Trong do: Au - toan tir Laplas
v = u/p - 46 nhét dong hoc.
Mot s6 nhan xét:
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Dbi véi chat 1ong khong nén duogc: p= const nén divu = 0 nén phwong trinh

du = 1 -
trén co dang: T F —; gradp +vAu

-

. du — 1 .
Khi v = 0, nghia 1a chat long 1y tuong ta duqca =F —;gradp Khi chat

-

: : : . du
khong chuyén dong (¢ trang théi tinh) u = 0, hay chuyén dong thang déu m =0

- 1
Nén c6 dang 0=F - ; gradp Pay ciing chinh 1a phuong trinh Ole thay tinh

Két hop phuong trinh lién tyc du dé xac dinh 4 an sb: u, Uy, U, Va p.

4. PHUONG TRINH BECNULLY:
Muc tiéu:

Cung cap cho hoc sinh sinh vién kién thirc vé cach thanh 1ap phwong trinh
Becnully ctiia dong nguyén t, toan dong, van dung trong dng pito va éng ventury.
4.1. Phuwong trinh Becnully cho dong nguyén té chit long Iy twong chuyén dong
on dinh:

Lay tich phan Becnoulli cho phuong trinh Euler thuy dong (2) trong diéu
kién cu thé thuong gip: chat 1ong chuyén dong dung (6n dinh) va luc khéi tac
dung chi c6 trong luc.

Nhan 2 vé phuong trinh véi dx, dy, dz. Thay Fx = 0, Fy = 0, F, = -g. Cong
cac vé cua phuong trinh (2) ta duoc:

d 1(8% + 2o+ 2Py )— B 1+ B gy 4 Bz g
9= ™ Ty T ) T T e P e
dz— tap=d() <> gaz+ tap+a[) =0
gdz = “dp=d|3 | <=>gdz+ _dp )=

Lay tich phan 2 vé: p = const
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LPLE ¢
gz p 2

Vay viét cho 2 vi tri 1& 2 nao d6 cua du’(‘mg d(‘)ng ta duogc:
i
L+ P, W_ =z, + P,
14 29 14 279 7
Pay 1a phuong trinh Becnully ctia chét 1y twong chuyén dong 6n dinh moi
chat khong nén dugc.
Dbi v6i chat 16ng thuc, vi c6 1 phan niang luong tiéu hao dé thing lyc ma sat,

cho nén:

2 2

|51 2
ey, P20
Uy 2g Yy 2g
|21 2 25 2

T
Zy ¥ 29 Zs v 29 Wi o

h’ws - o: Ton that cot ap (y nghia thuy luc)

Tén that nang luong don vi (¥ nghia niang lugng) khi dong nguyén t6 chuyén
dong trvitri 1 - 2.
4.2. Mo réng phwong trinh cho toan dong:

Coi toan dong 13 vo sb dong nguyén t6, Tai 2 mat cat udt co dong chay déu
hogc doi dan.

Viét phuong trinh Becnully cho toan dong bang cach viét phwong trinh
Becnully cho dG trong lugng, sau d6 tich phan trén toan mit cat, nghia 1 nhan
phuong trinh trén v6i dG = y.dQ. rdi sau d6 tich phén.

2 132
EENY A i e G A < LS
Y 24 Yy 29
“TF

E.: Dong ning tinh theo van toc diém

E.: Pong ning tinh theo van tdc trung binh.

o: Buoc goi 1a hé s6 diéu chinh dong nang (dua vao do c6 su phan bd van
tdc khong déu trén mit cit udt).

o=2 . dong chay tang. a=1,01+1,1: dong chay rbi
o=1 . dong chay rdi c6 gia tri bé
V1,Vo : Van tdc trung binh tai mit cat 1-1,2-2.

Phuong trinh trén 12 phuong trinh Becnully cho toan dong chét 1ong thuc
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Luu ¥ : viéc mé rong phuong trinh Becnully khong phai d6i véi loai dong
chay nao ciing lam dugc, & trén ta tién hanh mo rong duoc trong diéu kién dong
chay déu va bién d6i cham.

Trong trudng hop chuyén dong twong d6i hodc chuyén dong khong dimg
(chuyén dong khong 6n dinh) thi truong hop tong quat phuong trinh Becnully viét
cho toan dong chit long thuc ngoai cac hang muc cta phuong trinh d3 néu ta con
phai thém thanh phan ton that cot 4p quan tinh.

4.3. Vin dung phwong trinh Becnully vao ong pitto va ong Ventury:
Khi van dung can chi y:

Chon mit cit, chon diém, chon mit chuin cho phu hop. Mat cat chon dé viét
phuong trinh phai vudng goc v6i dong chay. Mit chuan phai 13 mit phing ngang.
Hai diém chon nam trén mot dudng dong.

Ap suét c6 thé tinh theo ap suét tuyét ddi hodc du, nhung trong 2 vé cia
phuong trinh phai théng nhat mot loai.

Kiém tra trang thai dong chay dé chon tri sé o thich hop.

Chu ¥ chiéu dong chay khi tinh ton that ning luong: hw duong khi tinh xudi
theo dong chay. Nang luong don vi tai mat ct thuong luu 16n hon tai mat cat ha
luu.

a. Ong pitto:

>
Jos)
\ ”"”””"”T
1
I
85

=
S
L1
SUNUEULN

12

Str dung mot 6ng do 4p va mot ong pitto dang chir L dit vao dong chay nhu
hinh vé& trén.

Ong do ap cho ta gia tri z + p/y

Ong pitto dang cao hon mét doan AH = u?/2g

Tir d6 ta suy ra: U =+/20AH
Vi vay két hop 2 bng lai v6i nhau nén ta méi néi éng pitto ding dé do vén tic.
b. Ong Ventury:



La dung cu dung dé do luu luong dong chay trong 6ng, gdbm mot doan 6ng
hinh con thu hep va mot doan dng hinh con mé rong ghép véi nhau bang mot doan
6ng ngan hinh try. Dat hai dng do 4p, mot & dau hinh cén (mit cat 1 - 1) va mot &
dau hinh tru ( mit cit 2 - 2).

Van dung bang cach chon mit cat, diém mit chuan rdi viét phuong trinh
Becnully bo qua ton that ning luong:

2

2
P Vi P Vs
q 7y 29 7 29 ,
O day hé so hiéu chinh dong nang o, o, = 1 xem dong chay roi co gia tri bé.
Pong thoi ta c6 phuong trinh lién tuc cho toan dong:
Vo, =V, — W _ =V D°

Q1=Qz2suyra V2 w, g

Thay vao phuong trinh trén ta c6 dugc:

P, —pz_Ap V_(D“ j

y 2g\d*
/ d4 / d4
BPTE ,/ZgA
pl_ p2 :Ah
v

La d6 chénh cia hai d6 cao do ap, luu luong chat long di qua luu luong ké bang:

D’ d*
Q=vwy === = d4.,/29.Ah:K.\/ﬂ
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Dua vao cong thire trén mudn xac dinh luu luong chay qua luu luong ké chi
can do d6 chénh Ah 14 tinh ra luu lugng.

2
— Vl
Déi voi chat 16ng thuc co ton that ' wi-2 — 55
Trong d6 ¢ 1a hé s6 tdn that cuc bo khi do Q = K +/Ah
K - aD? 2gd*
oday ™7 Ve, D —ayd® + &

c. Biéu dién hinh hoc phuong trinh Becnoulli:

LT TR T I LT

hw

1. Puong nang
2. Buong do ap
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Pudng nang trong truong hop luu chat 1y tuong 1a dudng thang nam ngang,
trong truong hop luu chét thuc 1a duong déc xudng doc theo dong chay.
Néu 1a dong chay déu (van téc khong doi) duong ning va dudng do ap sé

song song v&i nhau.

Puong ning biéu dién ning lugng don vi cua dong chay, ciing 1a ¢t ap thuy

dong.

Pé danh gid mic d6 bién thién cta ning luong don vi doc theo dong chay,
ta xét ton that nang lugng don vi trén mot don vi chiéu dai cta dong chay, goi 1a do

déc thuy lyc:

w o
= —:Do doc thuy luc trung binh
[

Puong do ap biéu dién thé nang don vi cua dong chay ciing 1a cot ap thuy

tinh.

5.Y NGHIA CUA PHUONG TRINH BECNULLY:

Muc tiéu:

Cung cip cho hoc sinh sinh vién kién thic vé y nghia hinh hoc va ning
lugng va hinh hoc ctua phuong trinh Becnully.

5.1. Vé mdt ning luwong:

Co nang don vi trong dong chdy luon luén 1a mdt hang s6 dé1 vai moi dieém

5.2. Vé mdt hinh hoc:

Cot 4p thuy dong luon ludén 1a mdt hang s6 do1 va1 moi diém

Dai lugng Y nghia thiiy lue Y nghia niing lwong
4 D cao hinh hoc Vi nang don vi
p .
/ 14 Do cao do &p Ap ndng don vi
p .
z+"7/ 14 Cot 4p thuy tinh Thé nang don vi
u? .
E Do cao van toc bong nang don vi
D u? :
z+ 5+ 2 Cot ap thuy dong Co ning ( NL) don vi

* Ngan hang cau héi tric nghiém chwong 3:

1T

CAU HOI

| DPAP AN
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Duong dong la:

a) DPuong biéu dién qui dao chuyén dong ctia mot phan tir
chat long

b) Puong bat ky duogc dat ra dé thuan tién cho viéc nghién
ciru

c¢) DPuong biéu dién van tdc trong dong chay

d) Duong ma véc to van toc ciia moi phan tir chat 1ong trén
n6 tiép tuyén voi nd

Chuyén dong dimng la chuyén déng ma:

a) Cac thong s6 ctia dong chay tai vi tri quan sat ¢6 dinh ludn
phu thudc vao t

b) Van tdc tai vi tri quan sat ¢6 dinh phy thudc vao t con ap
sut tai vi tri quan sat ¢ dinh khong phu thude vao t

c) Van tdc va ap sut tai vi tri quan sat ¢ dinh phu thudc vao
t, con khoi luong riéng khong phy thudc vao t

d) Van toc, p suat va khoi lugng riéng tai vi tri quan sat cd
dinh khong phu thudc vao thoi gian t

Dong nuée cé luu eong Q = 6 m*/s, luu leong M (kg/s):
a) 6000

b) 5000

c) 49050

d) 58860

Dong chay ¢é dp trong 6ng tron c6 ban kinh ciia éng ro=
60mm, ban kinh thiy lyc R  bang:

a) 60 mm b) 15 mm

c) 30 mm d) Chua xac dinh duogc

Luu luvong thé tich la mot dai lwong duwoc tinh bcing:
a) Luong chat long di qua mat cat udt ciia dong chay
b) Q= IUdS v6i S 1a mot mit cat wdt cua dong chay
S
¢) Luong chat 1ong di qua mot mit cit trong mot don vi thoi
gian
d) Khong c6 dap an chinh xac

Cho dong chdt long khéng nén dwoc, chuyén dong én dinh,

véi diéu kién nao cua a, b, c thi co thé ton tai dong chay co:
Ux = ax + byuy = cy + bz uz=az + bx

a) c=2a,vb b) b=c/2,va
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c) a=-c/l2,vb d) v(ab,c)

7| Phuwong trinh lién tuc cia chat long chuyén dong dung chay
6 dap trong ong tron ¢é dang:
a) Q = pVW b) p1W1= p2W2
2 2
) Vidi =v,d; d) udS: = uxdS,
8 | Dong chay trong mét kénh hinh chiv nhdt c6 bé réng day b va
chiéu sdu cot nude la h. Bdan kinh thuy luc la R la:
— | |
_ b
a) R=_2N ) R=_02"
(b+h) 2(b+h)
¢ R=-_01_ d) Khéng di sé ligu tinh.
b+ 2h
9 | Dong chay ¢6 dp trong éng tron, néu dwong kinh dy= 2 dy;
thi vdn toc v, bang:
a) 4v; b) 2wv;
c) 14w, d) 172w,
10 | Xét mét dong chay cé dp on dinh trong ong, luu leong khoi

lirong trong ong:

a) Codon vilakg/s

b) La khdi luong chat 1ong di qua mat cit w6t ciia dong chay
trong mot don vi thoi gian

c¢) La khéi luong chat 1ong di qua mot mit cat ngang bat ky
ctia dudng 6ng trong mot don vi thoi gian

d) Ca 3 cau kia déu dung
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CHUONG 4: TON THAT NANG LUQNG
Ma chwong: MH22 — 04
Gidi thiéu:

Chuong nay cung cap cho sinh vién hoc sinh nhiing kién thirc vé thi nghiém
reynolds, ché d6 dong chay, ton that nang luong, ton that doc duong, ton that cuc
bd,cac dang bai toan don gian, phuec tap.

Muc tiéu:

- Thi nghiém reynolds.

- Ché do dong chay (chay tang chay réi).

- Xéc dinh hé s6 ma sat va hé sd ton that cuc bo.

- Trinh bay duoc khai niém cua duong dng don gian, dudng dng phirc tap.

- Thiét 1ap cac cong thic tinh toan trong mot s6 dudng dng phirc tap.

- Trinh bay phuong phép tinh thuy luc dudng 6ng ctia may bom ly tAm.

Noi dung chinh:
1. KHAI NIEM CHUNG:
Muc tiéu:

Cung cap cho hoc sinh sinh vién kién thirc vé ton that nang luong, ton that
doc duong va tdn that cuc bo.
1.1. Tén thét ning lwong la gi:

Trong qué trinh chuyén dong ning lugng riéng cia dong chay bi tiéu hao
duoc khic phuc céc lyc can, mot ph?ln lam nong vat hodc méi truong tiép xuc voi
chat 1ong, mot phan nong ban than chat long. phan nang luong nay khong thu hoi
duogc, hién tuong nay 1am giam dang ké hiéu suat hé thong thay luc.

* Nhiém vu:

Nghién ctru cdu tao ndi bd chat long noi xay ra ton that tir d6 tim ra nguyén
nhan gy nén ton that.

Trong phuong trinh Becnully tham s6 hwi, 14 nang luong tinh cho mét don
vi trong luong chit 16ng ctia dong chay bi tiéu hao dé khic phuc cac trd luc trong
qua trinh chuyén dong.

hwi2:Ton thit ning luong don vi hay con goi Tén thét cot ap.

Céc tré lyc nay co thé 1a do:

- Luc ma sat nhét gay ra trong ndi bo dong chay.

- Do su chuyén dong hdn loan ctia cac phan tir chit 10ng va vao nhau.

- Hodc nhimg noi ndy dong chay bi thay d6i dot ngot.

Tén that nang luong trong dong chay (stc can thuy luc) chia 1am 2 loai:

- Ton that doc duong (hq)

- Ton that cuc bo (he)
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=>hwi, = 2hg + 2.0
1.2. Ton thit doc dwong:

La ton that xay ra doc theo duong di chuyén ctia dong chay (t6n that can thiét
dé thang strc can do ma sét)
1.3. Tén thit cuc bé:

La ton that ma xay ra tip trung tai mot noi ndo d6 cta dong chay. Vi du:
Khoa, van, ludi loc... hodc tai nhitng noi dong chay bi thu hep bi mé rong, co hep,
udn khic mét cach dot ngdt (dong chay bi bién dang dot ngot) ....(tén that do su
thay d6i hinh dang mit bién ctia dong chay)

To6n that ning luong trong cac dong chay phu thudc nhiéu vao trang thai cia
ching. Piéu kién ta coi ton that doc duong va cuc bo xay ra doc 1ap nhau: khoang
cach gitra hai cuc bo lién tiép nhau 20 - 50 1an duong kinh 6ng.

2. THI NGHIEM REYNOLDS:
Muc tiéu:

Cung cép cho hoc sinh sinh vién kién thirc vé thi nghiém Reynolds, tri )
Reynolds va trang thai ciia dong chay: chay rdi hay chay ting hay qua do.

2.1. Thi nghi¢m Reynolds:

Re <2320 rchaytaing g

K2
Re,=2320 — K

S e S

L
fd

Re>2320 ==== :chiyrdiw—d_ E }I

Thung 16n A chira nude (nude duoc giit yén tinh tuyét dbi)

Thung B (thung ludng) dé do luu lugng nude chay ra.

Ong thuy tinh duoc gan chit véi thung A, c6 duong kinh trong khong d6i.
mot dau loe ra ngoai dé nudc chay trong dng khong co ton that, dau kia dung khoa
K1 dé diéu chinh luu luong va van toc nudc trong dng.

Thung C: chira nuéc mau (trong luong riéng nudc mau va nude bang nhau).
Pugc din qua 6ng kim loai dén kim réng duoc dat tring voi truc éng thuy tinh, luu
luong nudc mau duogce diéu chinh nhd khoa Ko.

Ta tién hanh thi nghiém nhu sau:
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Mo nhe khoa K sao cho van tdc nudc trong dng thity tinh nho, sau khi cho
nuéc chay on dinh mé khéa K; sao cho nudc mau chay vao éng thiy tinh. Ta nhan
théy nudc mau chdy thanh mét vét nhu sg chi diéu nay chung tdéa nudc va nude
mau chdy hoan toan riéng 1¢ nhau.

Tiép tuc md khoa K hién tuong trén tiép tuc xay ra trong mot khoang thoi
gian nita cho dén khi K; dat mot vi tri xac dinh tirc van tbe trong 6ng c6 mot vi tri
xéac dinh thi 16p mau bt dau giao dong lugng séng néu tiép tuc md K nita thi vét
nude mau  s& dugc dut doan, va ctr thé tiép tuc thi nudc mau hoa 1an vao méi
truong nudce. didu nay chimg toa nudc va nude mau chuyén dong hdn loan va hoan
toan x40 tron 1an nhau.

Ta lam nguoc lai dong dan khoa K; dén mét luc nao d6 vét mau xuét hién tro
lai va cudi ciing cang nhu s¢ chi ban dau.

Qua thi nghiém ctia Reynolds ong di chi ra ¢ 3 trang thai chuyén dong cia
chat 16ng: Tang - qua d - rdi.

2.2. Phadn logi trang thdi chdy:

- Trang thai chay tAng: khi cic phén tir chat long chuyén dong ting 16p riéng
1& nhau khéng x40 tron 1an nhau.

- Trang thai chay réi: khi cic phan tir chat 1ong chuyén dong hdn don, xéo
tron 1an nhau.

- Trang thai dong chay trong d6 cac phan tir chit 10ng chay trung gian: Trang
thai chay qua do
=> Trang thai chay qua do ton tai trong khoang thoi gian rat ngin va khong on
dinh.

- Vpg = f (dudng kinh 6ng va loai chét 1ong)

- Van tbc phan gidi trén (I.?;g)I 1a van toc khi cac phan tir chat 1ong chuyén

dong tur trang thai chay tang —chay roi
- Van tdc phan gidi dudi (I:-'pdg): la van tdc khi cac phan tu chat long chuyén
dong tir trang thai chay roi —>chay tang.
Vpg > Vpg

Néu U < I?pdg: Trang thai chay tang

Néu v > v}, : Trang thai chay roi
2.3. 80 Reynolds: ’ ’ ’

Vpg: Phu thudc vao loai chat long trong ong thily tinh, duong kinh ong lam thi
nghiém nhu vy khong thé dung Vg dé 1am tiéu chudn phan loai trang thai chay voi
moi loai 6ng moi chat long.
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Theo Reynolds (Re) trang thai chay phu thudc vao to hop khong thir nguyén
bao gdm céc yéu t6 anh hudng sy chuyén dong cua chét long.

- Van tdc trung binh tiét dién uét L v (m/s)

- Puong kinh dng lam thi nghiém :d (m)

- Hé s6 nhét dong hoc ;v (m?/s)
Tir d6 suy ra hé s6 Reynolds 1a:

m” HésbdRe khong c6 don vi.

Khi Re<2320 : DOng chay tang.
Khi Re>2320 : Dong chay roi.
Néu dng khong tron thi ta tim theo ban kinh thiy luc Regy

Rey, = ORy

Thiy Re = 4Rers
- Re <2320 hoic Reyy < 580 ta suy ra dong chay tang
- Re > 2320 hozic Repg > 580 ta suy ra dong chay rbi.
Uy, d d

t d pg”
t - d —
Vpg — Re pg v Vpg — Re y

Néu Re < Refyy — dong chay taing. NéuRe > Re'hg — dong chay roi.

L

Redyy < Re < Repgt — €6 thé dong chay tang hodc chay ri nhung thudng ta chon
ché do dong chay rdi.
3. TON THAT DQC DUONG (hy):
Muc tiéu:

Cung cap cho hoc sinh sinh vién vé kién thirc tén that doc duong, dung dd
thi hay cong thirc toan hoc dé tim hé s6 ma sat.
3.1. Dic diém ciia tén thit doc duong:

Trong qué trinh di chuyén 16p chat long mong sat thanh ran bam chat vao
thanh v=0 va céac 16p cac phan tir chat long chuyén dong truot 1én no.

Ngoai ra trong khi di chuyén thi cic 16p chuyén dong truot 1én trén nhau
(461 v6i chay tang) hodc chuyén dong hdn loan va cham 1an nhau (ddi véi chay rdi)
va 1am can tré cua chat long gy tiéu hao trong dong chay vi vy nguyén nhan gay
ton that doc dudng 1a:

Dbi voi chay tang: sy ma sat giira hai 16p chit 10ng.

Dbi v6i chay rdi: su va dap hdn loan cta cic phén tir chat 1ong

Theo thi nghiém ctia Reynolds:
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he = k1.v : dong chay ting
hg = Ko.v™ : dong chay rbi
ki, ko : hang s6 ti 18

m=1,7+2 :Trong doan qué do

m=2 : Chay r6i
Niam 1856 6ng dua ra cong thire tong quat goi 1a cong thirc Darcy
| v? .
hy = 4. 429 (m) Dong chay c6 4p trong ong trén.
Trong do6 :
A : Hé s6 ma sat phu thudc vao s6 Re va tinh trang thanh ran gidi han
dong chay.
| : Chiéu dai ng (m). d  :Puong kinh dng(m)
v : Van tdc trung binh mat cit uét (m/s)
Dong chay khong ap: d = 4R,
| v?
hy =4 ———
4R, 29
3.2. H¢ s6 ma sdt A:
Db thi Moody:
| PO THI MOODY
Ehu 11u-.1r:'.n liép !
01 IEhu |Buh.|+mr||| !_ " " S I T I
filn] Chiy l:ang'_L._lhﬂh n]‘urn_n" cidiy i thisnk nhdm hoda tin (Kb siic cin bish pheidngT™—T77777777]
0,08 1]
0,07 \Iﬁl : ' H miii Eﬁz
0,06 —

0,05 \‘.I \:::‘LHH‘_— ‘\ 2:

-\-.__‘_‘_‘_ & W
0,04 | &X\x:h IR e
CTENSE 2

ki L LLLLY

0,03 \ o
- A=AD
\ Do
0001

0,02 Il\|
0,0 6
0,000 4

iy i |
0013 thank o= | | | =L LTI
% . 0000 2
Y
\\\‘\_'_“_—::'T"— 0000 |

0000 015
oM 0000 0057l
OO T T T T T L D00 T
00 - 1000 0
’ 1 23457, 1 3457 23457 23457 1. 2 3457 |
i I«:II.'!' ::IEII' x| x| H:IIIJ,
. : , Re=pvDiu ; | Logike)
T 1 ¥ 1 i E
1 4 3 7

DRUDING ONG &
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Co 5 khu vuc:
1 - Chay tdng co: A = 64/Re
2 - Chay qua do tir tng sang réi: chua co qui luat nao.
3 - Chay rdi thanh tron: A = f (Re).
4 - Chay qua do tir thanh tron sang thanh nham: A = f (Re,n).
5 - Chay rdi thanh nham: A = f (n).
N = A/d: 6 bong twong ddi.
Trong d6:  A: d§ nham tho.
d: duong kinh danh nghia.
3.3. Cong thirc tinh hé s6 ma sdt A:
+ Khu vuc chay rdi thanh tron:
- Cong thirc Balasius dung khi 2320 < Re < 10°.

. 0.3164
- Re025
- Cong thirc Konacop dung khi 10° < Re < 3.26.10°.
1

(1.8lgRe-1.5)’
+ Khu vuc chay rdi thanh nhdm khong hoan toan: Cong thirc Antosun:
- 1( A 100}0'25
A=01146—+—
d Re
Trong d6: A: d0 nham tuyét ddi trang sach vat liéu chiu nhiét.
d: duong kinh 6ng.
+ Khu vuc chay rdi thanh nham:
- Cong thirc Nicurat khi Re > 4.10°.

A= 1

2
(2Igr0+1.74j
A

Trong d6:  ro: ban kinh trong ctia 6ng
A : 30 nham tuyét doi.
+ Cong thtrc Frenken:

0.25

)]

C6 thé str dung cong thuc suy ra tir hé s6 chesy:
v=C+/R.J

Trong @6  Vv: Vén toc trung binh mat cat udt.
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C: Hé s6 chesy
R: Ban kinh thuy lyc.
J: Do dbc thay luc.
_v2h,
~C:R |
VAL 2g4lv? Adv?
¢ C?R C24R2g 4R2g
8
a=29
Suyra C
YL I GV LT By~ L1
¢ ""4R 2g A7V
v=C./RJ
c= %
Vi A
Phuong phép tinh C:
+ Cong thirc Manming:
1 1
C=—R®
n

R: Bén kinh thuy lyc (R <0.5m)
n: H¢ s6 nham (n < 0.02)
+ Cong thurc Pavlopxki:

c=lr
n
0.01< n <0.04
0.Im< R <4m
Céch tinhy:

V61 R < Im thi y tinh cong thirc sau:

y=15Jﬁ

Véi R > 1m thi y tinh cong thirc sau:

yzlsJﬁ

4. TON THAT CUC BO ( hy):
Muc tiéu:
Cung cép cho hoc sinh sinh vién kién thirc vé ton that cuc bo, dic diém va
cong thirc vé hé sb cuc b, cach tinh hé sb cuc bd vé dot thu dot mo
4.1. Pic diém ciia ton thit cuc bo:



63
Thue nghiém ching t6 rang khi chat 1ong chuyén dong dén cac khu vuc chin
can dot thu dot mé thi lap tuc xuét hién khu vue xodn tai mat phan chia gitra dong
chinh va vong xody xdy ra su chuyén dong hon loan cua chat 1ong. Ning lugng
riéng ctia dong chay tai ddy mat mat qua 16n gay nén ton that nang luong.

MR ,—————
A, *{{I_|:_-=-_-+___:i___
Cong thirc Weisbach:
hoog L
c C'Zg

: Van toc 0 ha luu vat can.

Trong do: v
Cc  : HEé so ton that cuc bo.
Phu thudc vao trang thai dong chay va phu thudc vao dac trung hinh hoc ctia

vat can.

Thue nghiém chimg t6 rang dong chay rdi thi ton that cuc bd he = v(n = 2).
Ldc nay ¢ khong phu thudc vao Re con dong chay tang thi ton that cuc bd he = v (n

< 2). Llc nay ¢ phu thudc vao Re dé danh gia so b
;= Z
, Re”
Z: H¢ s6 phu thudc dic trung hinh hoc.

Trong d6
x: H¢ s6 tuy thudc vao mirc do van can bi pha vo cua két cau

tﬁng.
4.2. H¢ s0 ton thdt cuc bo.

Dot mé va Dot thu

4.2.1. Hé sb ton that cuc bd cua dong dot mo:
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Dong dot mé 1a dong chay tir noi c6 tiét dién nho sang noi c6 tiét dién 16n

hon.

Ton that cuc bo dot mo.

2
V2

2
W
édm :(Wz_ ) hdngdm'z
1 suy ra 9

2

2
W Y
gdm = [1__1] hdm = ‘):dm'L
suy ra

2 29
Trong d6 Wi : Tiét dién nho.
W, : Tiét dién 16n.
Vi - Van toc tiét dién nho.
V2 : Van tc tiét glién 16n. 7 ’ ‘
Trudong hop dat biét: chat long tir ong chay vao bé thi W1 nho hon rat nhiéu

2
Vl

W, nén Cgm =1 va Ngm = 29

4.2.2. Hé sb ton thit cuc bod cua dong dot thu:
Dong dot thu 1a dong chay tir noi c6 tiét dién 16n vao noi c6 tiét dién nho hon.

Ton that cuc bo dot thu:
2
W
&y = 0,5{1— WZJ

1
2

hee = 05-5%%
Trong do6 : W; : Tiét dién Ion.
W, : Tiét dién nho.
Vi : Van tdc tiét dién 1on.
V2 :Vantoc tiét diénnho. o
Truong hop dat biét : Chat 16ng chay tir bé vao ong : W1 16n rat nhi€u so vé1 W
2
h, = 0572
29

4.2.3. Cac ton that khéc:
- Ton that cuc bo qua chd udn cong déu:

35 0 h _
Sy ={0,131+0,163(%j }0‘_ . =Sy 2
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- Ton thét cuc bd qua khoa va van:

hk :ék

V2

29

Trong dé Ck :phu thudc vao loai khoa van va dd mo cua khoa van.
- Ton that cuc bo qua nga ba dong chay:

2

h =~
n— n2g

Heé sb ¢, 1ay gan dung theo kinh nghiém.

5. TINH TOAN THUY LUC:
Muc tiéu:

Cung cép cho hoc sinh sinh vién kién thirc vé tinh toan thuy luc, phan loai
duong 6ng thiy luc, cac dang bai toan don gian va phirc tap.

Puong dng dung dé van chuyén chit 10ng tir noi dén noi khac hay 1a phuong
tién truyén co ning cua chat 1ong. van tai dudng éng con 1a mot nganh kha phat
trién. hoc phan nay ta thiét ké, kiém tra hodc diéu chinh hé théng sdn c6 cho phu
hop véi yéu cau vé cot ap va luu luong it gay ton that nang luong.

5.1. Phén logi dwong ong thiiy luc:
5.1.1. Dua vao ton that nang luong: chia thanh 2 loai:

- Ong dai: hq 1a chu yéu, boé qua he, he <1 0%h,, thuong 1 >>d (hang 1000
14n).

- Ong ngén: he > 10%hy.

5.1.2. Dua két cu duong 6ng:

- Puong ong don gian: 13 duong dng c6 duong kinh d va Q khéng ddi doc
theo chiéu dai.

- Pudng 6ng phuc tap: 1a dudng éng d va Q thay ddi doc theo chiéu dai.

- Cho nén viéc tinh toan duong dng don gian 1a nén tan cho viéc tinh toan
éng phirc tap.

5.1.3. Cong thuc tinh toan: ? ’
a. Tinh cong suat tiéu hao khi van chuyén duong ong:

N =7QH (W)
Trong do:
Y : Trong luong riéng ciia chat 16ng van chuyén (N/m?).
Q  :Luu lugng chat 16ng (m%s)
H : DG chénh cdt 4p (ndng luong don vi) (m)

b. Phuong trinh Becnully ddi v6i chét 1ong thuc( hwi2: ton that ning luong):
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. 2
SN AR < S Lot G S L R
Yy 29 Yy 29
Hay lae; =6, + hyo.
Trong do: e;  : Nang luong don vi dau ong
e, :Nang luong don vi cudi dng.
- Phuong trinh luu luong: Q =v.W
- Cong thirc tinh ton thét hy, :
2
S R
d 2g 29

Trong d6 A, cac gia tri ton that ma sat va ton that cuc bo ¢ phan trén da gidi thiéu.
5.2. Tinh todn dwong éng don gidin:
C6 4 bai toan co ban vé duong ong don gian.
Bai toan s6 1: Tinh H khi biét Q, 1, d, n.
Tt phuong trinh Becnully ta suy ra:

H= H1 - Hz = hW
1) 8Q°
H=h,=|2X{+4A—|
' ( d d] rlg.d?
Bai toan s6 2: Tinh Q khi biét H,1,d,n.
Giai bang 2 phuong phap:
- Phuong phap ¢t ap té1 han (Hc) khi khong c6 can cuc bd. Ta co:
H= H1 - H2 = Hd
2
H, =21 Re
g.d
- Néu chat long chay tﬁng' A = 64/Re.
128v| 7zgd ‘
FQQ= 128v|

- Néu H > H: chay rdi, nén tinh A bang phuong phap thir dan.

- Phuong phap biéu do (cho ca Y.¢=0).

Cho céc tri s6 Q, v& H(Q) theo cong thirc & trén tir biéu dd d6 khi cho H s&
co Q tuong ung.
Bai toan s6 3: Tinh d biét |, H, Q, n
T biéu thu trén ta suy ra:

d (Z¢’+/1de

ﬂgH

Tim d bang dd thi:
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Y1 =d*

8 I\~
Y, = 2 oH (ZCHLE)Q

Giao diém 2 duong cong d6 chiéu xudng hoanh d6 13 d can tim.
Bai toan s6 4: Tinh d, H khi biét Q, 1, n.
Tinh trudce d theo vie: van tde kinh té da xac dinh hay vy, sau do ta tinh H nhu
bai toan s6 1.
5.3. Tinh todn dwong éng phirc tap:
Dua trén co s¢ tinh toan bai toan don gian.
5.3.1. Puong dng ndi tiép:

h [ Miit chuin B

=== B I T

Ta c6 quan hé¢:

Q=Q1= sz . Qn-
H=H;+H,+....+H,.
Chon H sao cho thich hop.

H1:(Z§+ié} 5Q, =W, Q}

r?g.d’
H, :W2Q22
H =W, +W, +""+Wn)Q2 = Z:SiQZ

Bang phuong phap do giai: xay dung duong quan hé H - Q.
5.3.2. Pudng 6ng ndi song song:



68

Q17 1,d.n,
Q7
o %A O p
H [SK Q5 ? L,ds.n,
Dic diém thay luc:
Q=0Q:1+Q2+....+Qn. H=Hi=H;=....=H,.
H=W;Q:?= W,Q.2=....= W,Q?
Wl
Suy ra: Q, = W, Q
Wl
Qs W, Q
W W. W.
=1 L —L ... —L
Q (+ W2+ W3+ + WJQI
2
H=H, =W, Q

Tuong ty, ¢6 the giai bang do thi.
a. Buong ong phan nhanh hé:

Q1 Qs
Qs
A
B D
Q4
Sy

Q1,Q2,Q3,Q4,Qs: luu lwong chat 16ng phan phdi theo cac vj tri.

Céc budc tinh toan:

Budc 1: chon duong 6ng co ban: 1a duong éng vén tai nang luong cia chat
long 16n nhat; thuong chon Q hay chon 1 dai nhat.

Budc 2: Tinh toan thuy luc cho dudng éng di chon.

Budce 3: Kiém tra trén duong 6ng nhanh, xem v&i nang lugng da tinh c6 do
tai cho mot nhanh khong? Khong du phai chon lai tinh lai.
b. Pudng 6ng phan phdi lién tuc.
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X . dx
Q. | | - 0,

RERRRR
Qr

Qfr = q.1 (trong do q: luu luong trén 1 don vi dai).

QM :’Qv - fo-X/I = Qf + fo — fo.X/|. q
Tinh ton that nang luong dh trén dx ( coi luu lwgng khong doi trén dx) véi 2L = 0.

8 dx Q 2
dh = A—] Q,+Q —="x
72_29 FE (Ql Qn | j Suy ra
' 8 ,dx 1
h, :}[dh: p z—dS (Qf2+Qf.Qﬁ ‘§Q$fj

Chinh 1a d chénh Iéch ¢t ap.

Ngoai ra c6 thé tinh toan thity luc duong dng dai phire tap dua trén co sé tinh
toan duong dng ngan phirc tap bo qua Yhe.

Bai tap chwong 4:
1. Nudc chay tir binh cao xudng thip qua dng c6 duong kinh d = 50mm, chiéu dai
L = 30m. Xac dinh d6 chan khong ¢ mat cit X - x, néu do chénh léch myc nude
trong hai binh H = 4.5m, chiéu cao cta xi phong z = 2.5m, hé s6 can doc dudng
A=0,028, ban kinh vong R = 50mm, khoach céch tur dau 6ng dén mat cit x - x 1a
L, =10m.

Giai:

L]

H A
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Viét phuong trinh Becnouly cho mat cat 1 - 1 & 2 - 2. Cho mit cat 2 - 2 lam chuan
ta co:
zl+&+a1—vlzz z, +&+a2—\/22+hw *)
y 2 y
z,=H ; z,=0
Chong, =a, =1

P =P, =P,
v, *V, =0

Trong do :

Thay vao (*) ta duoc :

2
H:hm:(/’th_f_z‘va_ = V= ng—H
d 29 A5+3¢

ZE = 0,028£ =16,8
d 0,05
S E=E & + &+ E &+ E =& +AE, + & =05+4.0,29+1=2,66

2gH J2.9,81.4,5
/1;+Z‘5 16,8+2,66

Viét phuong trinh Becnouly cho mit cat 1 - 1 & X - x. Cho mit cit 1 - 1 lam chuan
ta co:

V= =213(m/s)=v,

Vay :

2

2
zl+&+ﬂ:zx+&+—axvx+ha,X (**)
y 29 y 2
2,=0 ; z,=1,
Chon o =¢a,=1
T do :
e p = p, P =p,
v, =0 v, ~V,
Thay vao (**) ta dugc:
— 2 — 2
MZLI-FV—X-Fhw Mé_ hckzu :>hck:Zx+V_X+hw
Y 29 /4 2g

(., L vy
h,, _(,1 ; +Z§j—zg
10

L _ _ \ _ _ _
/1? = 0,028ﬁ =56 va Y .&=&+¢,=05+0,29=0,79
2 2
—hy =z,+ % +h =25+(1+56+0,79) 213
29 2.9,81

=421m
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2 Nudc tir mot binh chira A chay vao bé chtra B, theo mot dudng 6ng gdm hai loai
éng c6 duong kinh khac nhau. Biét za = 13m, zg = 5m, Ly = 30m d; = 150mm,
A4, =0.031,d; = 200mm L, = 50m, A, =0.029. Ong dén 14 loai éng gang di dung,
gia thiét nude trong dng & khu strc can binh phuong. Tinh luu lugng Q va vé duong
cot nude, duong do ap cua dudng dng.

Giai:
¥
] H
£y A 4 A
L, d z
Y | ______! _}l__—d_l___'___i___z_______;ﬂ___ ¥ :
IR J m B
C
Viét Phuong trinh Becnouly cho mit cit 1-1 & 2 - 2, 1dy 0 - 0 1am chuén ta c6:
Py v P2 V5
=g+ 02 922 4 1
z17=H ; z,=h,
Chonaoy =a, =1
Trong do6 : B = Py = Pa
Vl ~ V2 ~0

Thay vao (1) taduoc: h, =Zp—Zpg 213—5:8(m)

2 2
L

Mit khac : h, =D hg + > h, = —+§1+§2 A2 |2

d 29 d, 29

Phuong trinh lién tuc:
A ds
2 2 \
ViA =Vo. Ay =V =V, A =V, 42 Thay vao ta dugc:
1

[ 3 d B[4 ), (L
o R a1 (SR LR T

_ X2 A d)? i 150 ’ 4 A 2
& =0,5 (bé vao bng) ., = 1—(—) =1~ 500 =0191 .&3 =1 (0ngrabé)



Luu luong: Q=v, - 2,2863.

72

2.9,81.8
f— V2 == 2
0,031 30 +05+0191 0,2 +| 0,029 50 +1
015 015 0,2
7d2 314.0,2°

-00718(m?/s)=718(1/s)

* Ngan hang cau héi tric nghiém chwong 4:

=2,2863(m/s)

T

CAU HOI

DAP AN

1

Thé ndng don vi la:

a) z+ply b) Co6donvilam

C) Thé nang cua mot don vi trong lugng chét long
d) Céc dap 4n kia déu ding

Céng ma mét don vi trong lwong chat 1ong ¢é khd ndng tao ra
do dp sudt la:

a) p b) ply

C) +/2gh d) Khong co cau tra 101

H¢ s6 hiéu chinh dong nang:

a) Co gia tri bang 2 khi dong chay tang

b) Lati s gitta dong ning thuc va dong ning tinh theo van toc
trung binh

¢) Puoc dua vao do su phan bd van toc khong déu cua cac
phan tir chat 16ng trén mot mat cat uét

d) Cac dap an kia déu dung

Puong do dp (z+p/y) doc theo mét dwong ong tron nam ngang
c6 dwong kinh khéng doi:

a) Luon luén doc 1én theo chiéu dong chay

b) Luon ludn doc xudng theo chiéu dong chay

c) Luon ludn & trén dudong nang

d) C6 thé tang hodc giam tiy thudc vao ton that trén duong
ong

Ong Ventury la dung cu dé do:
a) Luu lugng tirc thoi trong 6ng b) Luu luong trung binh 6ng
¢) Van tdc trung binh trong 6ng d) Van toc tirc thoi trong ng

Piéu ndao sau day la diéu kién cdn dé dp dung phwong trinh:
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2
P, Vi _ P, Vs
z,+—+—=z2,+—+a,—+h_ ,

Y28 Y 2g

1. Biém 1 va 2 nam trén mét dwong dong.

2. Tinh theo dp sudt du.

3. Chdt léng chuyén déng dirng, khéng nén dwoc, lwc khoi
chi co trong luc.

4. Chdt long nén duoc.

5. Dong chay déu hodc bién doi dan.
a) 1,2,3 b) 3,4,5 c) 1,3,5 d 2,3,4

Dong chay tir bé qua éng nhir hinh vé, xét AP = pa - Ps. Ta €O:
B

a) Ap>0 b) Ap<O0 c) Ap=0
d) Ap duong hay 4m phu thudc vao van téc dong chay qua
éng.

Chuyén déng trong éng tron nam ngang c6 dwong do dp nhw
hinh vé. Gid tri 3m do tir tdm ong biéu dién:

bPudng do ap
N
5m T3m
_‘.’_1._._,_._.1"2.

Py, aVy p
Y 29
P2 a2v§

Z + _ + —_— )4 /4 /4 . A .
C d) Cac dap an kia déu sai.
) 2 y zg ) p

a)

Dong chat Iong chay trong éng nam ngang nhw hinh bén, nguoi
ta lap 3 ong do ap tai 3 vi tri. Murc chat long dang lén trong cdc
ong nay sé la:
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a) Dang cao nhu nhau trong 3 6ng.

b) Dang cao nhét trong dng 1, trong dng 2 va 3 cao bang nhau.
¢) Dang cao nhat trong éng 1, sau d6 dén dng 2 va thap nhat
trong 6ng 3

d) Thap nhat trong 6ng 1, trong 6ng 2 va 3 cao bang nhau.

10

Bom B ddy dau tir mét binh chita qua dwong éng dai L = 1,4m,
duwong kinh d = 0,03m véi Q = 6dm®%/s. Biét z = 3m; &\ = 4.
Dau c¢6 dg nhét v=2cm?/s; y = 8450 N/m3. Dau chay tang. Ap
suat ddy (doc trén dp ké) ciia bom bang:

] L

)

0o

-

a) 293at b) 195at c¢) 1,61at d) 0,85at
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CHUONG 5: MAY THUY KHi
Ma chwong: MH22 — 05
Gidi thiéu:

Chuong nay cung cap cho sinh vién hoc sinh nhing kién thic vé dinh nghia
may thay khi: bom quat may nén, phan loai bom quat may nén, cic thong sb trong
tAm ctia mot may thiy luc, ting bude tinh chon cong sut bom.

Muc tiéu:

- Phan loai dugc bom quat va may nén.

- Cac thong s6 trong tAm ctia mot may thiy luc.

- Tinh to4n bai toan lién quan dén mdy thuy luc.

Noi dung chinh:
1. DINH NGHIA:
Muc tiéu:

Cung cép cho hoc sinh sinh vién vé kién thirc may thuy luc, dinh nghia bom,
quat va may nén

May thuy khi 13 thiét bi ding dé trao d6i nang lugng véi chat di qua no theo
cac nguyén 1y thuy luc hoc néi riéng va co hoc chat 1ong néi chung. Vi du: bom
ding co ning cta dong co dé van chuyén chat 1ong, Tuabin nhin ning luong cua
dong nudc dé bién thanh co ning kéo cic may lam viéc. Ngay nay may thity khi
dung rat pho bién trong nhiéu linh vyc san xuit cling nhu trong sinh hoat.

1.1. Bom:

La may dung dé van chuyén va ting ning lugng cua dong moi chat (& dang
long). Khi bom lam vi¢c, nang lugng bom nhan dugc tr dong co s€ chuyén thanh
thé ning, dong ning va trong 1 ching muc nhét dinh thanh nhiét ning cta dong
mdi chét. May dé bom chat khi, tuy thudc vao ap suat dat duoc goi la quat, may hut
khi va may nén khi.

1.2. Quat:

La thiét bi di chuyén chat khi véi co sb tang ap € < 1.15 (e: ty sb giita ap sut
clra ra va 4p sudt cira vao ctia may) hay ap suat dat duoc p <1500mm HO .

May hat khi: La may lam viéc véi € > 1.15 hay p > 1500mm H;O nhung
khong lam lanh nhan tao.
1.3. Méay nén:

La may lam viéc voi € > 1.15 hay p > 1500mm H2O c¢6 lam lanh nhan tao &

noi xay ra qua trinh nén khi.

2. PHAN LOAL:

Muc tiéu: Cung cip cho hoc sinh sinh vién kién thirc vé cach phan loai bom quat
may nén.
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2.1. Bom: C6 3 loai:
* Bom canh dan:
- Bom ly tam
- Bom huodng truc
- Bom hudng chéo
- Bom xoay
* Bom thé tich:
- Bom piston
- Bom roto
- Bom piston — roto
* Bom phun tia
2.2. Quat: Chi c6 loai canh dan:
* Quat ly tam
* Quat hudng truc
2.3. May nén: Co 3 loai:
* M4y nén canh dan:
- May nén ly tam
- M4y nén hudng truc
* May nén thé tich:
- May nén piston
- May nén roto
* May nén phun tia

Mdy dé chuyén cht 1ong v khi

-

N T—

Cho hon hap dat,
tro va nudc

Cho chit long c6
d6 nhdt cao

Méy nén Cho nudc sach
khi va dung dich
Y A
Phun tia Phun tia
[
Thé tich Thé tich
y Y

Y

Phun ‘a

Y

Canh din (anh din

Canh din

Y

The tich

A

Canh din
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3. CAC THONG SO CHINH CUA MAY THUY KHI:
Muc tiéu:
Cung cap cho hoc sinh sinh vién kién thiic vé cac thong sé co ban clia may
thuy luc nhu: c¢dt &p, luu lugng, cong suét va hiéu suét cta may .
3.1. Cét ap:

Pg.ve
B B
yI T PA-.VA
zZg I Al A
Za

Kha nang trao do6i nang lugng ctia may thuy khi v1 dong moi chat dugc thé
hién bang mirc chénh lIéch nang lugng don vi ctia dong mdi chat & 2 mat trudc va
sau cua may:

- Nang luong don vi tai mat cat A - A
2

a,V
e =2z + P v
y 29
- Nang luong don vi tai mat cit B - B:
2
a,V
e, =2, + Pa | %oV,
y 29
Trong do: V4 : d0 cao hinh hoc.
P,V :4p suit va van tdc cua dong chay.
o : hé s hiéu chinh dong ning.

Chénh léch nang luong don vi clia dong mdi chat qua may thay khi giita A va B
Tir phuong trinh Bernoulli qua hai mat cat (A — A) & (B — B) ta suy ra:
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P2 — P1 + @, Vi — @ Vi

r 4 4 }{ Zg r
NéuH >0 dong moi chat dugc may cap cho nang lugng, vdy may la bom (chat
long hodc khi).
NéuH <0 mdy dugc dong moi chat cip cho ning luong, vy may 1a dong co
thuy khi.
Ta lai co: thanh phﬁn thé nang don vi; goi la cot &p tinh H;
P2 — P
‘ 14
Thanh phan dong nang don vi; goi la ¢t &p dong Hq

@, v — Vi

H. =

Vay H =H;+ Hq
3.2. Luu luwgng:

Luu luong 13 lwong mdi chat chuyén dong qua may trong mot don vi thoi
gian. Ta c6 3 loai luu lugng chinh:

- Luu luong thé tich: Q (m%¥s), (m¥h), (1/s)

- Luu luong khdi luong: M = p.Q (kg/s), (kg/h)

- Luu luong trong luong: G =7v.Q = pgQ = gM (N/s), (N/h), (kg/s)

3.3. Cong suit — Hiéu sudt:
3.3.1. Cong suit thuy lyc:

- Ny (W): Co ning dong chat 1ong trao doi véi may thuy luc trong 1 don vi
thoi gian. Cong sudt thiy luc dugc tinh bang tich cta cot ap v6i luu luong trong
luong ctia may.

Ny = GH = yQH
Trong d6  H: Cot ap (m)
Q: Luu lugng (m®/s)
v: Trong luong riéng (N/m?3)
3.3.2. Cong suit lam viéc:

- N (W) 1a cong suét trén truc ctia may khi 1am viéc. Cong suat thuy luc khac
cong sudt trén truc. Qua trinh lam viée trong may cang hoan thién thi N va Ny cang
it khac nhau:

- Béi v6i bom: N > Ny

N < 1: Hi¢u suét ciia bom
- D61 véi dong co: N < Ny



79

N =n.Ny =nyQH
n < 1: Hiéu sut ctua dong co thuy luc.
3.3.3. Hiéu suit ciia may thay luc:
- M (%, khong don vi): Panh gia ton that nang luong trong qua trinh may trao
d6i nang luong voi dong mdi chat.
N N

Trong diéu kién 1am viéc, cac hiéu suit phu thudc vao rat nhiéu yéu td: loai
may, kich thudc va cau tao ctia may, loai mdi chat chuyén dong trong may, ché do
lam viéc cua may, cac dac tinh clia mang ma may lam vi¢c trong do.

Pé danh gia hiéu nang luong cua hé thong chung gdm c6 may va dong co cua
n6 ngudi ta sir dung hiéu suét ciia hé thong M.

N
N bbb

Trong d6 Npp cong suat dién dé khoi dong dong co.

Pé tinh hiéu suat chung ctia may thiy luc ngudi ta danh gia thong qua cac
dang t6n that.

To6n that nang luong trong may thity luc: C6 3 dang:

- Ton that thay lyc: Ton that cot ap cua dong moi chit chay qua may dugc
danh gia bang ny

- T6n that co khi: Ton thit do ma sat ctia cac bo phan co khi trong may thity
lre duge danh gia bang nex

- Ton thét luu luong: Ton that do ro ri moi chat lam giam luu luong cta may

Mhe =

dugc danh gia bang no
Hiéu suét chung cta may thuy luc 1a:
N = NH. Nek- NMQ
3.4. Bai tap:
b
1 Hum 4
|
2 /3
he
z, I\
1 1 /73
L | e )
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May bom lay nuéc tir giéng cung cip cho thap chira dé phan phdi cho mot
vung dan cu:

Cho biét :

- Cao trinh myc nudc trong giéng : z; = 0.0m

- Cao trinh myc nudc ¢ thap chira nudce z; = 26.43m

- Ong hut: dai L = 10m, duong kinh 6ng d = 250mm, cac hé sé stic can cuc
bd: chd vao ¢o 1udi chin rac(é&,,, =6) mot chd udn cong (&, =0.294), n = 0.013
(bng nam ngang binh thudng)

- Ong ddy : L = 35m; d = 200mm; n = 0.013; khong tinh ton that cuc bo.

- May bom ly tdm: luu luong Q = 65L/s; hi¢u suét n=0.65; do cao chan
khong cho phép & chd mdy bom [ ]=6m cot nuéc.

Yéu cau:

1. Xac dinh d§ cao dat may bom.

2. Tinh cot nude H ciia may bom.

3. Tinh cdng suat N ma may bom tiéu thu.

Xem dong chay trong cac dng thudc khu stic can binh phuwong.
Giai:

1. Xdc dinh dj cao dat may bom:
May bom chi dugce dit cach mit nude trong giéng mot khoang h, nao d6
khéng qua 16n dé cho 4p sudt tuyét doi & mit cit 2 - 2 khong qua bé mot gii han
ic dinh, tirc 4p sudt chan khong tai day khong vuot qua tri sé cho phép
’[akad] = yTthT Ma theo dé thi [hy ]=6m cot nuse = [p, |=0,6at
Viét phwong trinh Becnouly cho mit cat 1 - 1 & 2 - 2, lay 1-1 lam chuan ta c6:

2 2
V. \'
Zl+ﬂ+%—1222+&+a2—2+h% (*)
y 2 /4
z,=H ; z,=h,

Chona, =a, =1 h
J . Y . N LA A A A r A h, ‘
Trong do P =P. Pr= P, va gy, : 1a tong ton that cot nude trong Ong hut

v; =0
Thay vao (*) ta duogc:

2 2
Pa Pt, V5 V5 . Pa — Pt
—=h,+—=+-—=+h, = hy =h,+==+h “h, = 2
» b y T2g T en ck =Ny 2g " on Vi Ngy ,

2
. v
Theo d& : Ngk < [hck ] = 06M ¢ot nude = h, < [hck]—£+ Ny



Tinh Atheo cong thirc

1
1 - d 025 1 1
C=2R6 vgi R=2 =22 _00625m=C=—-(0,0625)5 =504 (Vm/s
a VoL R=,= 0013( Jo (ms)

8g 8.981
= 2=29 =220 -0,03085 — 1 —0,03085 10 ~1234
C? 504 d 0,25
Luu tbc trong 6ng hut la:
Q=VA=v= Q_ 42 Q= 4'0’0652 =1,324 (m/s)
A 314.0,25
2 2
N V_ _ 1,324 —0,09 (m)
29 2981

hbmax =6-— (l+1,234 +6+ 0,294).0,09 =6-0,77=5,23m
Vay : = hy <5,23m
2. Tinh cot nwoc H ciia may bom:
La ti ning ma bom phai cung cap cho chat long khi di qua no, duoc biéu dién
bang cot nude H (M cot nudce).
Taco: H=Hq+h,, +h,

Trong do:
H 0 : la do chénh léch dia hinh, tirc 1a 6 cao ma may bom phai dua nudc
1én.
hy, 7 t6n that cot nude trong dng hit.
hWh : ton that cot nude trong dng day.
Ho=2, -2, =26,43-0,00 = 26,43m
2
My, = (/1:—5" + &0 + guonj;—; = (1,234 + 6+ 0,294).0,09 = 0,68m
2
h —alh Va
" d 2g
Vi Vq 12 luu tde trung binh trong 6ng day:
2 2
V, = 4Q _ 40065 _, o7 (m/s) Vi _ 207" _ ¢ oom

2 314022 29 2981
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d 02 1 1
%i R=—=—"2-0,05(m —C=——1(0,05)5 =487 |Vm/s
V6 R =" =22 005 (m) 505 0.09)s =487 (yms)
L
— ] = 8g _8.981 0,033 =14 = 0,033£ =5,78
C? 487° d 0,25
Ly V5
= hy, =A—".-4 =578.0,22=127 (m)
d 2¢g

Vay cot nudc cua may bom la:
H=Hg+h,, +h, =2643+0,68+127=284(m)cot nudc.

3. Tinh céng sudt N ma mdy bom tiéu thu:
N = yQ.H 9810.0,065.28,4

= 27860 (w)
n 0,65
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