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Loi giéi thiéu

Thiy khi dong lyc 12 m6t mon hoc nghién ciu ciac quy luit can bing va chuyén
déng ctia ch4t 16ng va chat khi cung sy tuong tdac vdi vat chuyén dong trong moi trudng.
NG lam co s6 cho cdac nganh ki thuat khac nhau nhu thuy lgi, giao thong, ch€ tao may,
tau thiy, hang khéng... déng thdi nd cing 14 cdu ndi giita hai linh vuc co ban : toan
li, co hoc va nhitng nganh ki thuat.

Cuén "1000 BATI TOAN THUY KHI DONG LUC" khong chi 1am nhiém vu minh hoa,
lam sdang t6 li thuy&t nhitng cuén sach dong tdc giad da xudt ban trudc didy ma con 13
nhitng mé hinh ki thuit cu thé rut ra tit thuc tién va trong moét chitng muc nao do
giup cho sinh vién va ki su tap dugt suy nghi, nghién cdu ; dac biét 12 nhitng bai cd
dau (*). -

Cuén "1000 BAI TOAN THUY KHI DPONG LUC" dugc chia thanh 3 tap :

Tap 1 gébm 555 bai, bao gém cdc chuong md ddu, thay tinh, dong hoc chit long,
dong lduc hoc chdt 16ng i tudng va chat 1éng thuce, chuyén dong mot chidu cha chit long
khéng nén dugce, dong chay qua 16 vdi va tinh toan thuy luc dudng dng cd ap.

Do 1a phan thay lue hoc. ‘

Tap 2 la phan khi dong lyc gém 183 bai, bao gém cdc chuong co sé khi dong luc
va dong khi van téc ln.

Tap 3 bao gébm co sd cac chuyén dé vdi téng s6 262 bai, trong d6 c¢d cac chuong
thuyét thi nguyén va tuong tu, i thuyét 16p bién, li thuyét luéng, chuyén déng phing
va li thuyét canh, day, chuyén dong sdng va cd sd li thuyét tit thuy khi déng luc.

B¢ sach dugc bién tap lal nhung chic van con nhidu thigu sét. Mong ban doc thi 16i.

Tac gia xin chan thanh cam on vé sy gdp y cta cdc ban déng nghiép, cta bo mon

thiy khi dong luc, khoa co hoc ing dung trudng Dai hoc Bach Khoa Ha Néi cung cac
bién tap vién Nha xudt ban. 8

GS. NGUYEN HUU CcHIi



Introduction

Aero-hydrodynamic is a subjet of study researching equilibrium laws, gas and liquid
movement together with the interaction of object moving in environment. It serves as
basis to different technical branches as hydraulics, communication, engineering, ship, -
aviation... it is also, at the same time, the link between two fundamental fiels :
physico-mathematics, mechanics and other technical branches.

The book "1000 PROBLEMS OF HYDROAERO-DYNAMICS" is not responsible only to
illustrate, clarify the theory in same author’s books previously published but concrete
technical models drown from practice and in a certain degree help students and engineers
training themselves to think, research, particularly with lessons marked (*)

The book "1000 PROBLEMS OF HYDROAERO-DYNAMICS" divided in 3 volumes :

Volume I consists of 555 units with chapters : introduction, hydro-static, hydro dynamic,
ideal hydro-dynamic and real liquid, unique direction movement of unpressed liquid,
stream through the tap hole and calculation of hydraulic pipe with presure.

It is the hydraulic part.

- Volume II is the aerodynamic part with 183 units consisting of chapters basic
aerodynamic and high speed air-current.

— Volume III consists of special subject bases with total 262 units in which there are
chapters theory of dimension and similar, theory of boundary layer, theory of jet, plane
movement and theory of wing, range, wave movement and basic theory from hydro aero
dynamic. .

The book is compiled again but it has surely still many shortcoming. We expect having
reader’s excuse. ’

The author would sincerely thank of colleague’s remarks, of the Hydro aerodynamic
Department, the Mechanic Application Department of Hanoi Polytechic University and
editors of the Publisher. '

Professor NGUYEN HUU CHI



Chuong 1

MOT SO TINH CHAT VAT LI CO BAN
CUA CHAT LONG

1.1
)

- Trong lugng riéng chia xang theo hé thic don vi ki thuat :

y = 720 kg/m> = 7.063,2 N/m>.
Xac dinh khdi luong riéng cta nd theo hé don vi quéc t& (SI), hé don vi ki thuat
(MKGSS) va hé don vi vat i (CGS).

Giai

Xac dinh khoi lugng riéng theo cong thic :

720
- He MKGSS : P, = é = g—% = 73,4kg.s’/m* = 722,3Ns*/m*.
1
- He CGS : Pc = 745 Px = 0,72g/cm’.
5S[. P — 1 p 3
- He SI: P = o10a Pk = T20ke/m’

- Ong dan nudc c6 dudng kinh trong d = 500mm va dai | = 1.000m chda ddy nuéc & trang
thai tinh dudi 4p sudt P = 4at va nhiét do t, = 5°C. Bé qua sy bién dang va nén, gian nd
cta thanh 8ng, xac dinh 4p sudt trong dng khi nhiét d6 nuéc trong dng tang lén t;, = 15°C.

. : 1
Biét hé s6 gidn nd do nhiét do cda nudc §, = 0,000014 va hé s6 nén ﬂp = 31,000

cmz/kg.
Giai
0] nhiét d6 t, = 5°C thé tich nudc trong 6ng :
2

vV = % 1 = 196,25m3.

o0

Sau khi nhiét do tang lén mot luong At = t) — t, = 10°C thé tich cta nudc ciing sé
tang lén : Av = VoA = 196,25.10.0,000014 = 0,028m3.
S6 gia 4p sudt trong dng Ap khi thé tich nudc tang lén duge xac dinh theo cong thuc :
_ V. 0,028
P VS, 196,25
Nhu vay ap sudt chia nudc trong ong la :
P, =P + Ap = 4at + 3at

A

21.000 = 3,001kg/em? = 3at = 294 .300N/m?.

Tat.



1.3
3)

- Tim db nhét cia ddu mazit néu bist khéi lugng riéng cia nd p = 900kg/m3 va do

‘nhét. Engole E° = 8°.

Giai
D% nhé6t dong tinh theo cong thitc :

v = 0,0731E° = cm?/s

0,0631
0

v6i E° = 8° ta cd :

‘ v = 0,577.10 *m%s = 0,577St.
D6 nhét dong luc : .

u = vp = 900.0,577.10"% = 0,00529kgs/m?.

- Ddu mé dudc nén trong xi lanh bing thép thanh day cd tiét dién S. Bo qua tinh
dan hoi.
Xéac dinh hé s6 nén cda dau fp va méduyn dan héi E cia nd, néu khi 4p suit du tang
ti 0 dén 50at thi mic A — A cda thiy ngén tang lén mét khoang Ah = 3,7mm. Chiéu
cao ¢Ot ddu lac dau Ah = 1000mm.

Giai
Heé s6 nén cta ddu tinh theo cong thic :
1 AV
B = - . —
P V,  Ap

Theo diéu kién bai todn Vo = 1008 (cm?), AV = 0;37.S (cm?) va Ap = 50at = 50kg/cm?.
Dua s6 liéu vao cong thdc trén ta cd :

1 0,378

- — —6 2
By = 1005 - 5o 7,55.10°° m%/N.

= 7,4.10° em*/kg

Moéduyn dan héi cia dau bang :

gL o1
i By ~ 74107

= 13.500kg/cm® = 1.324.1¢ N/

P P +P
- D€ xdc dinh ap sudt hoi bao hoa nho thiét bi nhu q q "
hinh bai 1-5, ta bom nude vao 6ng do khéi lugng
riéng bén phai da dugc chya day thuy ngan. Sau
khi nuéc chi€m ché ma trudc ddy da cé hoi thuy
ngan, chiéu cao cdt thiy ngan dat h = 713mm,
chiéu cao cot nudc trén mat thuy ngan dat Ah = 200mm
con muc thiy ngan & 6ng bén trai h = 745 2mm Hg.
3 nhiat d6 t = 20°C trong lugng riéng cua
nudec y_ = 998,2K(§r/m3 con cua thuay ngan

H.bai 1-5



9

1.10
(10)

1.11
(11)

YHg = 13.550KG/m>. X4c dinh 4p sust hoi nuéc bao hoa p, khi k€ dén 4p sudt hoi
thty ngan. ,

Pép 56 : pn = 0,02367KG/cm>
hay h, = 17,47 mmHg.

- Xac dinh trong lugng riéng cua nudc, ddu lka va axit sunfuric & nhiét d6 t = 50°C,
néu hé s6 gian nd cia nuéc f, = 0,0002 1/°C cua ddu l¥a ; = 0,001 1/°C cua axit
sunfuric 8, = 0,00055 1/°C. Biét trong lugng riéng ciia ddu lta ¢ t = 15°C la'y, = 760
KG/m>, cua axit sunfuric & t = 0°C, y, = 1853 KG/m>.

Pap s6:  y, = 0,991 G/em®

991 KG/m> = 9720 N/m®> = 972 dyn/em’.

I
I

vq = 0,734 G/em® = 734 KG//m> = 7200 N/m> = 720 dyn/cm’.

y, = 1,803 G/em® = 1803 KG//m* = 17.700 N/m> = 1770 dyn/cm’.

- Noéi ap luc c6 thé tich V = 101 chita ddy nudc va duge dong kin. B6 qua sy thay ddi
thé tich cia vé néi, xac dinh d6 tang ap sudt Ap khi tang nhiét d6 nudc 1én mot gia
tri At = 40°C. Hé¢ s6 gian nd cia nude §, = 0,00018 1/°C va hé s6 nén ﬂ = 0,00004112
em?/kg = 4,19.107 "m?#/N.

Dap s6 : Ap = 175at = 1718.10*N/m>.

~ Ngudi ta nén khong khi vao binh thé tich V = 0,300m® dudi ap sust p, = 100at. Sau
mot thai gian bi rd, 4p sudt khong khi trong binh ha xu6ng p, = 90at. B6 qua sy bién
dang cda binh, x4c dinh thé tich khéng khi trong binh bi rd trong thai gian d6, néu coi
nhiét d6 khong d6i va ap sust khi troi p, = 1KG/em?.

Dap s6 : AV = 3m°>.

- Khi 1am thi nghiém do d6 nhét cia ddu mé bing thiét bi do dd6 nhét Engole nguoi
ta thdy : thoi gian chay hé’t 200cm> nuéce 7, = 51,2s, thoi gxan chay hét 200cm® dau
mod 7, = 1634s. :

Xac dinh d6 nhét dong v cia ddu mo.
Ddp s6 : v = 0,224 St.

- X4c dinh Ung sudt tiép tuyén tai thanh tau thuy dang chuyén d6éng, néu su bién thién cua
van t6c nudc theo phuoug phap tuyén v6i thanh tau duge biéu thi bing phuong trinh :
= 516y - 13400y” trong khoang tri s6 y < 1,93.10"2m, nhiét d6 cia nuéc t = 15°C.

Dép s6 : To = 0,0579 KG/m? = 0,568N/m?.

- X4c dinh luc ma sat tai thanh trong cta 6ng din ddu c6 dudng kinh d = -80mm,
dai 1 = 10m. Van t8c ddu bién thién theo quy luat :

= 25y - 312y~



1.12
(12)

N

Trong d6 y : khoang cdch tit thanh 6ng tO £y < ] D6 nhét cia ddu bang 9°E,

trong lugng riéng yg = 920 KG/m> (9025, N/m3).
Tim véan téc cuc dai vmax cua dong.
Ddap s6: P = 0,382 KG = 3,747N

Viax = 0,9m/s (taiy = 0,04).

ma

- Xac dinh luc ma sdt cia ddng nude chay bao quanh ban moéng cd kich thude 1| = 3m
va h = 1m ; néu van téc dong & gdn ban méng phan b6 theo quy luat : v = 200y - 2500y°. "
(Theo phuong vuéng gdc vdi tdm ban (0 < y < 0,04).

Dap s6 : P = 0,1345 KG = 1,3194 N.



Chuong 2
TINH HQC CHAT LONG

2.1 - Xac dinh dp sudt du tai diém A cta 6ng dan ; néu chiéu cao c6t thiy ngin h, =
(13) 25cm. Tam dng dan dat duéi dudng phan gidi giita nuéc va thiy ngan h; = h
40cm (H. bai 2-1).

It

Giai :
Ap sudt du tai di€m A tinh bing cong thdc :
Pa = P ¥ 7Hp0 h

ma  pg = yH,0 hz nén

Pa = 710 hy + Mo by = 133.416.0,25+ 9810.0,4

= 37278 N/m? = 3800 kG/m?. —

H. bai 2-1
(251 , ~ Lap cac biéu thic &p suit va khoi luong riéng phu thude do cao khi 0 < z < 11000m
P o e : o -6, -1 3
vdi cac trl s6 B=22610"m ,Z =0,T, = 288°K, P, = 760mmHg.p,, = 1,225 kG/m”.
Khi Z > 11000m vé&i cac tri s6 :
Zo = 11000m, T = 216,5°K, pzo = p110o0 = 170mmHg.p,0 = Piiooo = 0,36 kG/m”.
Giai
. Gia thiét trong mién Z < 11000m nhiét d6 thay dgi tuyén tinh. Ti d6 suy ra :
1 1 . 1
BhT,,  B29.3T,  226.10°.29,3.288
Thay cac tri s6 vao ciac phuong trinh (2-21), (2-22) ta cd két qua : -
pz = 760(1 — 22,6.10 °Z)>>*mmHg
) - - 4,25 3
Khi 0 < Z < 11000m |P7? = 1,225(1 ~22,6.10°2)***%G/m
Pz Pz 0.81
2-1000BTTKBL-T1 1,225 = (760 ) 9



(15)

24
(16)

10

Tiép tuc tinh :
by = 29,3T,, = 29,3.216,5 = 6330m
Thay tri s§ vao cac bi€u thic (2-18), (2-19) ta c6 :

-

' Z — 11000
pz = 170exp ( =~ 6330 ) mmHg
Z — 11000
Khi Z > 11000m {2, = O,36exp< - “e330 ) kG/m>
| P P e
036 — 170 P& 1295 = 131765

- X4c dinh d6 chénh Ap giita hai tAm cta 6ng A va B néu cho biét d6 chénh theo phuong
thdng ding gitta hai tam h = 20cm, cdc muc ngan cach giita nuéc va dau trong ong
do chit U bi€u dién nhu hinh vé, ddu cd ti trong & = 0,9.

Giai
Dua theo cong thuc tinh ap sudt di€m (2-5) d6i voi
ting khoi chat long ta cé thé viét :
Pg = Pp * ¥,(hp —h)
Pp = Pc * v4lhe — hp)

Trong d6 h; - khoang cdch theo phuong thang ding
k& ti mat chudn nidm ngang qua A dén cidc di€m
C, D. ' ‘

Mat khac xét khoi AC ta cd :

Pa = Pc T 74b¢

T cac phuong trinh trén ta suy ra :

H. baj 2-3
~ P = Pc T ¥yhe - pe ~ 7qlhe ~ hp) -y (hy —h) =y (he +h - hp) - vathe - hp).

Hay la
Pa = Pg = ¥gh + (v, — v9)(he - hp).
Thay thé& két qua trén biang 46 :
7n = 9810N/m’ ; yq = 0,9.9810 N/m’
h = 0,2m ; h¢ = 0,65m ; hp = 0,55m
Ta cg :
P, — pp = 2060 N/m? = 0,021 at..
- Xac dinh téng 4p luc lén tudng chin phing hinh chit nhat va tim tam 4p cda nd,

néu cho biét : chiéu sadu nudc § thugng luu h; = 3m ; & ha luu h, = 1,2m ; chiéu
réong b = 4m va chiéu cao cua tudng H = 3,5m. '



Tinh bing hai phuong phéap giai tich va d6 giai

Tinh lduc ndang ban ddu, néu bé day cda tudng
d = 0,08m ; trong lugng riéng cua vat liéu lam
tudng y. = 1,18.10*N/m3 = 1200 kG/m® ; Hé s6 ma
sat giita tudng va khe ranh la f = 0,5.

Giai

1. Phuong phdap gidi tich : Tim &ap luc lén tudong
phing theo cong thic

H. bai 2—4a

Pc = p.S, (p, = vZ).

Ap sudt khi trdi ta khong tinh dén, vi nd tdc dong vao tuong chén ca vé hai phia nén
triét tiéu 14n nhau.

Ap luc tit phia bén trai :
3 . 103 , 3
P, = p,S, = 9810. 5.3.4 = 176,6.10°N = 176,6kN = 18.10°kG.

Ap luc tit phia bén phai :

. 1,2 |
P, = p,8, = 9810. --1,2.4 = 28,310°N = 23,3kN

2,88.10°kG.

Vay téng 4p luc 1én tudng sé 1a :
P =P -P, =176,6 - 28,3 = 148,3kN = 15,12.10°kG.

Khoang céch tit mat thodng cia nudc § thugng luu dén tam &p luc cia Py tinh theo
cong thuc :

Je h 2bh
: 1 1 2
Zn = 2z~ + L= — + = - h = 2m.
Pr= G T ze8 2 e 3!

Khoang cdch ti mat thodng cta nudc § ha luu dén tam ap luc cha P7 :

J

¢, B 2pn® 2

) =§h2=0,8m

z c,w2

Theo dinh li tinh luc trong co li thuyét, ta tim dugc- khoang cach ti mat thodang cia

thugng ldu dén tam cda tdng ap luc P : k
Pi,p1i— Palzp, +hy —hy)

zZn = _— .

Thay s6 vao ta duge : zp = 1,89m.

2. Phuong phdap do gidi. Dung biu dé ap luc cia nudc 1én tudng chén phia trai va
phai theo mat ti 1é nhdt dinh (H, bai 2—4b).

11



Bi€u d6 ap.luc thuay tinh ti¥ phia trai duge bi€u y B
dién bang tam gidac ABC, con ti phia phai bing N 2
EDC. Bi6u d6 t8ng 4p Iuc bang hiéu hai tam gisfe —L1— —— _>2
ABC va EDC va bing hinh thang KFBC. — — %
1T T D
Theo bigu dé ta ¢ : - 1 —F A ——T-
2 —_
P) = bSanc = —yhfb = 176,6kN = 18.10°kG - 7 —
1 =bSaBC =37 = , = 18. : - 4 e A\, —
77 S S
1 . A1t
P2 = bSknc = 5 yhib = 28 3kN = 2,88.10° kG. s 8173
3'/7;
Va téng ap luc H. Bai 2-4b

h; +hy 3
= bSKFRC = 2 y(h; —h)b = 148,3kN =15,12.10°kG.

Ap luc P; di qua trong tam bigu d6 (tam gisc ABC), suy ra tam dp Iuc P} ndm & 2/3h;
ké ti mat thoang thugng luu. Tam ap luc P; s8 nam 8 2/3h2 ke td mat thodng ha luu,

vi luc P; di qua trong tam tam gidac EDC. W/-
Dé tim tam ap cta téng ap luc P, ta chi cdn tim ) /I FK
trong tAm cta hinh thang KFBC, va c6 thé tim 1 8
bang phuong phap db giai nhu hinh vé (H. bai 2-4c). R — | [
' _— z
Qua trong tam hinh thang ta ké luc P vubng gdc i/ z58¢
v6i mat tudng. Do khoang cach tit mat thoang & — & l/Vf
thugng luu dén giao di€m cia llIC P vdi mat tuong . , Al /,’/ -
(diém O) ta dugc zp. : *—//,? 1/10 | —— —
l Lk —  ——
Luc nang T x4ac dinh theéo phuong trinh K/l & 7
i A
= G + {P. ; |
trong dé : G - Trong lugng cha tudng chéan. BClI Il :
l
4 3
G = y,bdH = 1,32.10°N = 1.34.10°kG ||/ 1. Bai 2-dc

Vay ) . IIJM
T = 1,32.10* + 0,5.14,83.10* = 8,73.10°N = 87,3kN = 8,9.10°kG.

- Van hinh nén cd chiéu cao h va lam bing thép c¢d trong lugng riéng y = 7,8 t/m>
(76,44 kN/m>) dung dé day 16 tron o] day bé chda nude. Cho biét D = 0, 4h va diay van
¢ao hon 16 1/3h.

Tinh luc R cdn d€ nang van lén.

Giai
Luc R can d& nang van lén tinh theo phuong trinh.

R=G+P-Q



2.6
(18)

Trong dd : ' — = — =
P i *Il —I|—_:
G - trong lugng cua van. — ==t — -
‘ | 1,7

I

P - Ap lué chit long lén day van. - —

Q - Ap luc chdt 1éng 1én mat bén ABCD — HO |,

Theo diéu kién bai toan ta cd : ¥

I
|
1 n(0,4hy%h T
G=')/[§.£‘-’Z)—=O,326h2 L l‘ ll o
" -
1
2 /1 —Lr i
. — (074h) _ _}_l_ Y/ W e
P=ymoV = ymor == (5h—3) TAﬁBi’/’/.? \
, A D
Q = ymoV ?
Vé6i V' - Thé tich hinh tru ACAC’DBD’B’. H. bai 2-5

Goi r - Ban kinh ctia 16, ta ¢c6 quan hé theo hai tam gifc d6ng dang.

"2
L
6,—2—11 = —}—)— —> 1 = 0,13h
Thé tich ndn cut ABCD bang :
1 [ (0,4h)° 27 - 3
V.= 3 [_Z_ h — (0,13h) h] = 0,024h>.

Vay V' = V¢ + 0,024h® - #(0,13h)%.5h = 0,410h3
Va ta co :
— ; 3
Q = 0,410 yy o’
Theo trén ta cd luc nang R :
R = 0,326h> + 0,653 yp,0h> — 0,410y1,0h> = (0,326 + 0,243y1,0)

Néu ldy y,0 = 1t/m> thi R = 0,569h>t.

- Hay xdc dinh tdng 4p luc ciia chdt 16ng lén moét co cdu.cd dang m@t‘phé‘n tu hinh
tru tron ban kinh R, chiéu dai L va dugc bat bang cac bu long nhu hinh vé. Luc nay
hgp v6i mat ngang mot gée bang bao nhiéu ?
Cot ap cta chdt long bang H trong lugng riéng y.

‘ Giai
Day la bai toan tim dp luc chédt long lén thanh cong, nén ta phan tich téng ap luc P
ra hai thanh phan nim ngang Px va thanh phén thing ding P,. '

13
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. Nhu vay : Py =y (H-—%)RL.

Thanh phin Py tim theo cong thic : )

PX = yzCSX’
trong dg :

T nr

R
27

z, = H -, S, = RL,

1

"
Thanh phan P; tinh theo cong thic : ;
| P= N g
Trong d6 V — Vat thé ap luc, 1a thé tich mot £
hinh tru ding cé ddy dudi la mat chiu lyc, day g
trén la mat thoang, tdc 1a : v B

. " H. bai 2-6
aR’L aR
V = RLH - —— = (H "T) RL.
Vay :
: R
P, = y(H— T) RL.

Téng ap luc P bang :

P = \’ pf-!-pf

P = yRL \l(H_- %)% H-T)

Gdc nghiéng a ctia tdng 4p luc P hop vai mat ngang xdc dinh theo cong thic :

Hay

R R
tga=E=yRL(H.—nT> =H—”T.
Py yRL(H—%—) H--Pz—l

— Mot 6ng chit U ABCD c6 day BC nim ngang |, 1=20 l
dai 1 = 20cm dat trén chiéc 6to dang khéi dong A 7
chay cham din déu véi gia toc a. Xac dinh gia v
téc cia 6td khi doc 46 chénh myc chit long gitia
hai 6ng AB va CD a Ah' = 12cm (H. bai 2.7). °

Giai g Ah ;
B & :.
N&i hai di€ém B va D ta sé ¢cd mat mic ciaa ~ || ' -
kh6i chdt 16ng tinh tuong d6i. Do d6 gia BE.L_ /
téc téng hop r: g2+ a sé vudng goc-vdi ' . bai 27 ¢
. 1 2.

mat muc BD.



2.8
(20)

Tl d6 suy. ra :

Hay :
a = 0,6g = - 6m/s?.

- Binh hinh tru tron day kin cd chiéu cac H va dudng kinh D chia chat 16ng dén 3/4
chiéu cao.

Tinh xem binh quay quanh tru thdng ding ctia né vdi van téc gb’c @ bang bao nhiéu
dé parabonléit tron xoay ctia mat thoang cham dén day binh ?

Giai

Ta da biét rang khi binh quay véi-van tée géc @
thi mat thodng cda chit 16ng ¢é dang parab6nloéit
tron xoay

[

véi ¥ = x% + y?

Theo diéu kién da cho véir = 0 thi z = 0 nén 'z, = O.
Vay tu (a).ta cé :

o
zZ = g
Hay :
H. bai 2.8
2
= & )
w
Thé tich parabénlsit AOB Ia :
' H H 2
V=nfr2dz=2nngzdz=£{—
2 - 2
o w° w”

Thé tich nay chinh bing 1/4 thé tich cta binh do dd :

thH2 1 .7zD2

Tu day ta cd :

15



2.9 - M6t hinh tru tron truc thing ding cé dudng kinh d = 2r = 1m ; chiéu cao 1,5m ;

(21 guge 48 nuéc dén nda binh va quay vdi s6 vong quay n

16

90vg/ph.

1. Tinh 4p sudt lén thanh binh va lén d4y trong cac trusng hgp khéong quay va quay.

2. Trong trudng hgp quay tinh cdc ap suét cuc tri & day.

Giai
Tai mot di€m trong chdt long sé c6 ap sudt bi€u
dién duéi dang :
w’r?
P=-pgz+p—5 tp,

Td d6 suy ra phuong trinh mat thoang la mat
parabonloit : )

Puie?
2

O = —pgz +

Trong dd chiéu cao cé thé tinh :

w’? . @n)%0,5° 9%.0,25
z = =

2g 2g 2.10
Do d6 khoang cdch tit O’ dén gdéc O 1a :
1,11
—2— = 0,55m .

Nghia 1a ta-¢6 khoang cach ti goc O dén day :
' 0,75 - 0,55 = 0,20m.

lo
= — B
C 1=
- | —s
|t ——
o - ——
>
75(‘/77/120
75[/77f/20
Y . 2
H. bai 2-9a
=1,11m

1. Trong trudng hop binh khong quay (tinh tuyét déi) ta ¢ 4p sudt thanh binh phan 1

bé theo luat tuyén tinh :
Pmax = 19cm H,0
ap sudt 1én mat ddy phan b6 déu véi tri s6 75cm H20

Trong trudng hgp binh quay 4p suft phAn bs trén
thanh binh cing theo quy luat tuyén tinh va cd gia
tri cuc dai :

, o
pc = y.0,20 + g *2—(0,5) = 1000.0,20 +
1000 972

S5 - % 0,25 = 200 + 1110 = 1301 kG/m?

pc = 13lem HO.
2. Ap sudt téc dong 1én tam O cua ddy (H. bai 2.9b)
la 4p sudt nho nhat : : '

2057;7” "al l C 131CM  Hp0
,’, \\
\ |737¢m Hy0
\
\‘}
H. bai 29b



pg = —Pgz = 1000.0,2 = 200 kG/m?
Pg = 20cm H,O0.
Con lai C sé 1a 4p sudt 16n nh4t.
p. = 13lem H,O0.
2.10 - Ap suit p cia nuéc trong 6ng din c6 xu huéng mé van K. Van K nay day kin miéng
(22) §ng din (c6 dudng kinh d) khi don béy ab & vi tri nAm ngang. Gia thiét thanh a, b va

qué cdu réng dudng kinh D la khong cd trong lugng. Xdc dinh ti s6 giita cdc canh tay
don a va b d€ van day kin dugc miéng &ng.

Giai

Ap luc cha nudc lén van K. ' b k

o
nd? — L _ _ ta -
P=r : — o - ==
“ )T
Luc ddy Acsimét lén qua céu — - _— — —

A= I,D° — — = — -

Lap phuoﬁg trinh mémen
ing voi di€m tua O ta cd : » H. bai 2-10

Pa = A(a +b)

Tu d6 suy ra :

- 2.11 - Trén hai con lin g6 hinh tron cd cdc dudng kinh D va d, chiéu dai L, ta dat tdm gb
(23) bé rong b va trong luong G sao cho hai mit thita & hai ddu déu bang c.

Cau phai dat tai trong phu & vi tri nao dé€ giit cho t&m g6 & vi tri ndm ﬁgang.

Giai

Khi tdm g6 & vi tri nAm ngang thi khodng cdch f ti mat thodng dé&n tdm g6 sé
khong ddi.

Ta tinh cac dién tich S; va S ctia con lan bén phai va bén trai bi ngap trong nuéc qua
cac ban kinh r, R va f : ‘ c

o -f .
sl=nRZ-RzarceossB—R—+(R-t)\12Rf—?2 : (a)

3-1000BTTKOL-T1 17



2.12
(24)

18

Sz=nr2—r21au'ccosrr +(r—f)\l2rf—fz. (b)
Luc ddy Acsimet téc déng vao cac con lan sé la :

A, = SLy; A, = S,Ly ()

Khi & trang thai can béng thi t6ng moémen cia tit ca cdc luc tac d()ng dng v6i mot
diém bat ki phai bang 0. Ta 14y moémen @hg v6i diém A (diém tiép xtc cia con lan bén
trai voi tAm gb) goi x 1a khoang céch tit difm ta dit tai trong phu dén dim A ta c6 :

_2A-G
X = "T9p

(b = 2¢) (d)

Mat khac, khi cAn biang t6ng cdc hinh chi€u cta tdt ca cac lyc 1én truc thang ding
ciing bang 0 : _
| Aj+A,-P-G=0()

SU¥ dung céic cong th't’tc (a), (b), (c¢) va phuong trinh (e) ta cé thé viét :

Jt(R2 + rz) - R? arc cos RI;f — r? arccos l ;,f +
P+G
+R-D)V2RI-F + r-NHY2rf - = w3 n.

Theo biu thdc (f) ta cé thé tinh duge f néu cho cac gia tri cac ‘dai lugng R, r, y, P va
G. Sau dd, st dung cdc cong thic (a) va (c) ta tim duge S| va A;. Cudi ciing nhd coéng
thic (d) ta cé thé xdc dinh duge x, tdc 1a xac dinh duge vi tri cdn dat tai trong phu P
dé€ tdm gé & vi tri nAm ngang. o

- Xac dinh tinh 6n dinh cta mét médu g6 hinh hép chit nhat ndi trong nuéc cd kich
thuéc : a = 60cm, b = 20cm, ¢ = 30cm. Khdi lugng riéng cia gb Py = 0,8g/cm3, ctua
nudc p, = 1g/em?. l

Giai
Diéu kién can bing cta vat : f V = M ; & day M la khéi lugng ciia m8u gb va bang :
M= Py abc - 28.800g.
Khéi lugng nudc bi choan ché :
P,V = p abh - 1.200h.
Do dd, khoang cach h ma m&u gb ngap trong nuéc cé thé tich theo phuong trinh :
1200h = 28800
hay
h = 24cm.

Dé xic dinh tinh 8n dinh cia m#&u g6 ta cdn tim ban kinh dinh khuynh MD va khoéng ‘
cach CD giita trong tAm C va tadm d4y D ta co :



J ab’ b?

MD = ¢ = 1g00n = 12n = 1:3%m
c h

CD = 3 3= 3cm

Vi MD = 1,30 cm < CD = 3cm nén m&u g trén sé & trang thai can bing khong 6n
dinh.

g

H baiz-11 . ' H. bai 2-12

2.13 - Chung minh ring tam dinh khuynh M cta phao hinh chép nén c¢6 dinh quay xuéng

(25) qusi, nam & giao di€m gita dudng vudéng géc BM véi dudng sinh cta chdp nén va truc
cia nd, véi B 1a giao di€m giita dudng nim ngang qua trong tam ctia phan hinh chép
non ngip trong nudc va dudng sinh.

Bing thoi ching minh ring d€ vat ndi d trang thai can bing phi€m dinh thi ti s6
MA/MD = 1/3 va ti s6 gilta trong lugng riéng cia vat liéu lam phao y1 v6i trong lugng
riéng cta nudc y cdn bing cos®a 1a nia géc & dinh. N&u phao lam bang g6 (y; = 0,70
t/m> = 6,86 kN/m?>) thi goc 2a gi6i han bing bao nhiéu d& phao & trang th4i can bang.

Giai
o , 8 Ap— R
Theo nhu cach xay dung thi 2 . ,
o 1€ B, |
MD = BDtga (a) 5 M(T)
‘Ban kinh dién tich mén nuéc : — B8 “lp h p
B,C=r=htga o \%lx —

Néu ki hiéu h Ia chiéu sau cia phao ngap trong T\l
nudc thi toa do trong tam cia phdn ngap trong 10
nudc cua hinh ndn sé la :

oD = % b (b) H. bai 2-13

19



ldc do.

r (c)

o)

BD=0Dtga=§h tgx =

Khoang cach giita tam dinh khuynh M va tam dfy D la bdn kinh dinh khuynh dugc xac
dinh theo co6ng thic :

P=MD.=

<l

2 2 ’

Odayj = 5 L - momen qudn tinh dién tich mén nuéc S dng véi truc d6i xing cha

;,J
h_

dién tich 84y : V=8 3 Thé tich nuéc bi choang ché.

Vi vay

3 r* 3
P=z.-l‘l-=zrtga=BDtga, (d)
So sanh cac bi€u thic (d) va (a) ta ching minh dugc riang di€m M xay dung theo diéu
kién bai toan chinh 12 t4&m dinh khuynh.

Trong trudng hgp can bing phiém dinh, tam dinh khuynh M tring véi trong tdm T cia
hinh chdp ndn, trong tAm nay chia chiéu cao H theo ty 1é :

OT :H =3 :4 , (e)
Suy ra :
k 3
OT=OM=ZHVQ
TA = MA = 0

T (e) va (f) din dén :
MA:MO=1:3
Tdc 14 da ching minh duge cau héi thd hai.

Vi cdc diém M va T trung nhau nén

3
MD=TD=0T—OD=Z(H‘—h) (g
Tit cac ding thic (¢) va (d) ta cdlquan hé : v ‘
TD=MD=%htg2a ' (h)

Tu (g) va (h) ta dugc phuong trinh :
3 3 :
FH-b =7 htg’a, hay

h = Hcosza, _ (i)



Mat khac n&u By 1a chan dudng vudng géc k€ tit tam A dén duong sinh con C - hinh
chiéu ctia B; 1&én truc hinh nén nén : ,

OC = OB cosa ;
Nén ta cd :
OC = Heos%a ; . Q)
So sanh (i) va (j) ta cd :
OC = h;
Vi trong lugng hinh chdp nén bang luc ddy, tic la
‘ y,HR? = yhr? - (k)-
va tinh theo tinh chdt déng dang cua hai tam gidc OAB2 va OB1C nén :
== % M
Ta (k) (1) va (h) ta tim duge
?% = (%)3 = cosla

n&u cho y1 = 0,70 t/m3 thi cosa = V0,7 = 0,9423 va 2a = 39°.

\/2.14 - Xac dinh d6 cao cta muc Hg tai A khi cho bi&t ap suft chi trohg cdc ap k& la
(26) p. = 0,9at, p, = 1,86at va do cao cdc muc ch&t 16ng bi€u dién nhu hinh ve.

Ddp s6 : Do cao muc Hg d A 1a 30cm.
\/2.15 - Ngudi ta dung 2 6ng do 4p chit U ndi ti€p d€ do d6 chénh 4p sudt giita 2 6ng A va B
27) . ' i
(Ap = P, - Pp)
Xac dinh Ap, cho biét yHg, y. Cdc do chénh cée¢ cao trinh :
P T
v Khongkhi VB -V, = Ay

ylj‘

j

i

Y
2,
&
|l|

!
:T4

lll]
I
M
|I:l
|
i

i

|

!
1]
X
Ll

H.bai 2-14 _ H.bai 2-15
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2.16
(28)

V 2.17

(29)

\/2.18

(30)

\/2.19

(31)

22

VD - VC = Ah,

Ddp 36 : Ap = Pa - P = yug(Ah; + Ah2) - y(Ah; + Ahy - AH).

~ Tinh d6 sfu z cia tram khao

B=76 Hg

Iy

st dudi mat bjén, cho biét 4p
sudt khi trdi trén mat bi€n la - -

p, = 76cmHg, ap k& thay —
ngin trong tram khao sit ¢6
d6 cao 84cmHg va 4p k& do
sdu c¢d mdc thiy ngin bidu
dién nhu hinh vé. Trong lugng

riéng nudc bién la y, =
11.200N/m3>.

Ddp s6 : z = 1020 cm = 10m ——=—
; i | 24em
- Xdc dinh 4p sudt tai ddu _ga” — #em
pitténg A khi cho d6 cao céc — — —
muc thuy ngan trong éng do —}!9—) _
ap chit U biéu dién nhu hinh — o
vé. Ti trong cia dfu va thuay - =
ngan la 6, = 0,92 Hy
Sug = 13,55 ,
Ddp s6 : p, = 1,019at. H 5 2-16 H. bai 2-17
- Xac dinh trong lugng G cta vat dugce gil‘xm
& gia clia m4y nén thiy lyc, néu trong lugng
cia pitténg G, = 10t dudng kinh D = I3
500mm chiéu cao dai da h = 100mm, hé
s6 ma sat cia da v6i mat pittong f = 0,15, e [ —>
ap sudt cdn cd trong may nén p = 24at. ‘-
. ’ v
Dap 56 : G = 42,76t > H AR
~ Tinh c§t 4p cta nuéc trong xilanh cho
biét trong lugng clta vat G = 53,2 N, trong
luong pittdng G = 13,1N ; dudng kinh cta p L
xilanh d = 1,22cm (xem hinh vé) \
' +G’
Dap s6: H = P _ 4(G2 ) =
YH0 nd“yH,0
= H. bai 2~18

5800cm = 58m



'2.20 - Tinh d6 chénh léch ép suft tai miéng 6ng phun

(32) H va h, ap sudt khi trdila p,.

g

(3

A

".2.22 )~ Xdc dinh &p sudt du p, trong xilanh -

Dép 56 : Ap = pe - Pa = Y0 (H —h).

;

P
shry
\
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I

M,
[
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N
I
|

7
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/-%\ :
H. bai 2-19

— DE& do d6 sau cuia ddu trong b€ chia
hé ta dat mét 6ng thing dding, dau
hd cta né gdn cham day b&. Ngudi ta
truyén khong khi vao 6ng véi van téc
rdt bé cé thé bd qua sic can thay luc.

Xac dinh chiéu sau H cia ddu cd trong
lugng riéng y = 8~730,9N/m3 =
890kG/m>, néu 4p suft cia khong khi
khi thdi vao bé chda tuong duong vai
chiéu cao h = 890 mmHg

Dép s6 : H = 13,6m

trén cta bo tang 4p, néu dp k& dat &
xilanh dudi cao hon mat pitténg mot
khodng h = 2m chi p,, = 4,6at. Trong
lugng pittong G = 400kG = 3924N,

1 18ANUSI I RIINSSAUSARNES

H. bai 2-20
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T
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T ctia bom Hersi cho bi&t cac do cao

H. bai 2-21
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dudng kinh cédc xilanh D = 40cm va d = 10cm, trong lugng riéng cia dduy = 900kG/m>
= 8829N/m>.

Dap s6 : p2 = T1,4at.

h
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"H. bai 2-22 . H bai 2-23

2.23 .~ X4c dinh 4p luc lén ddy cta binh a, b, ¢ va d chiia nuéc. Bi&t chiéu cao cft nuéec h
(35) = 60cm, con h, = 50cm va h, = 40cm. Dién tich ddy cac binh S = 1.250cm?, con
S5, = 12, 50cm?. Tim luc truyén l1én ghé d& trong cac trudng hop trén ; bé qua trong
luong binh chda.
Giai thich tai sao ap luc lén day binh khong nh4t thiét phai bing trong lugng nuéc
trong binh.
Hay giai thich nghich li thay tinh sau khi da tinh dugc ap luc du tac dong lén ABCD
(hinh v& b) hoac AB (hinh v& c va d)

Ddp s6 : - Ap luc du lén ddy cac binh déu nhu nhau :
= 75 kG = 735,75N.
- Lyc truyén 1én gia dd :

G, = 75 kG = 735,75N
G, = 13,125 kG = 128,756N
G_ = 25,6 kG = 250,155N

G, = 13,75 kG = 134,888N.

2.24 - M6t 8ng c6 duong kinh D = 400mm gén véi 6ng khic cd dudng kinh d = 50mm nhu
(36) hinh ve.
Biét chiéu cao cot nu6c h = 80cm trong céc 6ng o6 cic pittdng.
Hay tinh luc P, cin thi€t vao céc vi trl A va B d€ hé th6ng & vi trf can bang, néu biét
Pi = 98, IN = 10kG tdc dong vao pittdng.
" Ddp s6 : P, = 7264 N = 740 kG.
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H bai 2-24 “H. bai 2-25

2.25 - Ngudi ta day dudng vao hdm ngdm bing clita c6ng vubng V(yd = 11,8 kN/m>) ¢6 kich
(37 thuse 3 x 3 x 0,08m. Chidu sau cla nudc so v6i mép trén h = 1,40m cdn h; = 4,4m,
chiéu sau ctia nuéc & hdm ngdm h, = 1,8m. Biét hé s6 ma sit & ranh f = 0,5.

Tinh :
. 1. T8ng 4p lyc P (coi 4p suft trong hm ngdm la dp sudt kbi trai).

2. Tam 4p luc Lp.
3. Luc nang T.

Pap s6 : 1. P = 208,4kN = 21,24.10°KG..
2. Ly = 3,01lm tinh ti mat nuéc thugng luu.
3. T = 105,5kN = 10760 kG.

2.26 ¥} Trong hinh tru tron ndm ngang chia hai ch4t 1ong khoéng
(38) hoa 14n nhau véi trong lugng riéng y, va y, va (y, > yl).
Ch4t 16ng nang hon chiém 1/3 dudng kinh k& tir duéi lén.

Tinh 4p luc P cta ch4t 16ng lén mat day bén.
Dép s6 : P = (0,361y; + 0,0317y2)D3.

H. bdi 2-26

D 1a dudng kinh 6ng.

|

2.27 - Nép hinh chit nhat ¢ kich thuéc ab = 0,5 x 0,6 (m?) dung d€ déng md mot 1§
(39) hs § day b& chia nuéc. Biét trong lugng cia ndp G = 12kG, chiéu séu cia nudc
trong b€ h = 2m va nip cd th€ quay quanh truc A. Héi : -
1. Cén dat cdp canh khép quay mot khodng bing bao nhiéu d€ luc nAng T 1a nhd nh4t ?
2. Lyc nang 4y bing bao nhiéu ? '
3. Luc nang T bing bao nhiéu néu cap dat & chinh giita van ?

Dép 6 1. Dat & di€m B cach A 0,5m.
2. T = 3.002N = 306kG.
3. T = 6.004N = 612kG.

+1000B TTKBL-T1 25.
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H. bai 2-27

H. bai 2-28

2.28 - Canh cita ¢6ng cao H = 10m rong b = 20m chiu ap luc nuéc & thugng luu. Can dat
(40) 8 tim phai (d4m chit I) sao cho dp luc nuéc 1én méi phai déu nhu nhau. Xac dinh vi

2.29
(41)

tri ciia méi phai.

Daép s6 : ,
- Phai s6 1 1.2 | 3 4 5 6 7 8
Khoang céch tu S .
trén xubng (m) 2,36 | 4,31 | 5,58 | 6,61 7,5 | 829 | 9,05 | 9,60

1. O ha lua khéng ¢6 nuée
2. Miic nuéc é ha Iuu hy = 1,6m

Ddp s6 : 1. Ry = 25,2kN =2571kG.’
R = 63,1kN

2. R, = 44,1kN, R; = 22,1kN

- Ciéta van hinh chit nhat phdng chiéu rong
b, = 2m ; phia trén dugc giit bing cac mdc, phia
dudi dugc nédi vai dday cong trinh bang khép theo
truc ndm ngang. Tai thugng luu chiéu siu cia
nu(m\h1 = 3m, a = 0,6m._

Tinh phan luc tai khdp duéi Ra va phan luc
cia cidc mdéc Rp tu ap lduc cia nudc trong 2
trudng hdp :

4
|
=

!
i
|
|
\l

B

2.30 - Xic dinh t8ng 4p lyc thay tinh P 1én ném c6 ti&t dién hinh vuéng méi canh a = 20cm ;
(42) tim luc tac dong cta chét 1éng 1én cdc mat cia ném P momen phuc héi lai vi tri M.
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Ném dudc ddng xufng bun § d6 sdu H = 4m (phdn ném ti&€p xdc v8i nuéc) va theo mot
géc a = 60° hop véi phuong ngang.

Dap s6: P =yhw = 1850 kG = 18,15 kN
P=0
M = %ysz = 213 kGm = 2,09 kNm

,

H. bai 2-30

- Nuéc tlit' b€ thao qua nip va céng
cd dudng kinh d = 0,30m. Tinh luc
P cédn thiét d€ md nap cd trong
lugng G = 4kG = 39,2N, néu chiu
cao cot nudc ti mat thoang dén
tdm nap H = 3m, kich thuéc cta
don bdy a = 0,45m ; b = 1,2m ;
a = 45°, trong lugng don bay khong
dang ké€. :

Dap s6 : 82,8kG = 807,36N

2.32 - X4c dinh m6émen M = GI cé thé
(44) giit canh cdta hinh tam gidc véi cac
kich thudc bigu dién nhu hinh vé.

Pap 56 : M = Gl = 57.535Nm.

- Xéc dinh d6 cao h d& nuéc cd thé
tran qua tuong AB quay xung quanh
ban 1& ‘O (xem hinh veé)

H. bai 2-33

Dap s6 : h > 12 sin 45° = 8,5m.
27



\/2.34 — Xic dinh lyc cing cia 16 xo AB-khi van déng

(46)
ynd*

6da — 300N.

Dép s6: T =

kin. Céc kich thuéc bi€u dién trén hinh va.

Hudng dén : Phan tich lyc tac dong 1én van thanh hai thanh phén : thanh phén do phan
bd ap suft déu sé di qua ban 1€ O, do dd momen triét tiéu, thanh phdn thd hai do phan

2

bé ap suéit tam giac cd tri s6 y l:—

d .
3 va diém dat & phia dudi cdch truc 6ng mot

H. bai 2-34

- Xac dinh lvc cang cda 10 xo0 BC

(47) dé€ giit canh cita tron AB & vi tri
dong kin (xem hinh vé)

2.35

3
i PR

Dép s6 : T——32.

2.36 - Xac dinh d¢ sau clia nuéc trong
(48) Dbé& chuia dt d€ md van hinh chit

nhat AB quay xung quanh truc O

ndm ngang va cé kich thudc bidu

dién nhu hinh vé.

Ddp s6 : h = 2,6m.
2.37
(49)

- X4c dinh th€ tich V nhé nh4t cua
vat nang G du dé€ dong cia cdng co

dudng kinh d = 60cm. Cac kich thuédc °

bi€u dién nhu hinh vé&. Cho vét nang
cé trong lugng rieng y = 1,6 H,0
Pap 6 : V = 0,0Tm>.
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2.38 - Xac dinh d6 sau h d€ canh cla OA cén bang & vi tri biu dién nhu hinh vé.
(50) ‘ : : ,

Cho biét vat nang G = 6.000 N, trong lugng cdnh clta Q = 747N.

Ddp s6 : h = 2m. '

AmAatRRARLANTN
S
&

' q6m I
H. bai 2-38 S H. bai 2-39
/ 2.39 - Xéec dinh luc tdc déng cia cinh cita OA lén gia dd A, cho biét cdnh cia hinh vu&ng
(51) c¢6 kich thude 0,6 x 0,6 (m' ) dd sAu ban 18 O so v8i mic nuéc thuong va ha luu la

1,2m va 1m.
Dép s6 : R, = 353N.
/2.40 - Xac dinh lye cia cdanh cita AB tﬁc dong lén mé&u A. Cho biét canh clia hinh vuéng

(52) c6 kich thudc 5 V2 x 5V2(M?) cd trong lugng G =-141 x 9810 (N) ; D6 sau cdc muc
nudc thugng, ha lvu duge bifu dién nhu hinh-va.

Dap s6 : R, = 200 x 9810 (N).= 1962.10°N.

< :
—

H. bai 2-40 Lo H. bdi 2-41
- Mﬁt dap nudc lam-. bing cdc tAm bé téng AC cd trong lugng trén mot mét chiéu rong
(53) Q = 1630 N, d6 sau cia nudc la 4m, dap nuéc cao 5m. Xdc dinh ndi luc trong thang
chéng AB v6i chi y rdng méi met dap c6 mot thang echfng.
Dép 36 : Sap = 35.10°N. ‘

2.41
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S

2m
2.42 - Xac dinh tng ap luc nudc .
(54) tac dung lén dién tich thing £
ding thé€ hién trong hinh vé
va xdc dinh tam 4p luc theo
cac huéng x va y. .
24m
Dap s6 :
P, = 1000(1,2)(2,4.1,2)
= 3456kG
tac dong & do sau.
. 2 - Lo . ™ X
3(24) = 16m dusimatx -x
78m
| B :
P, = 10003) = (7 .1,8.1,2 y L , .
. y
= 3240kG ‘ : . 9
tac dong & do sau , a) y H. bai 2-42
. 3 ) .
vo BALBB g og
3(—.Lz13)

2
Lay moémen d6i v8iy - y '
) 6966X = 3456.0,6 + 3240.0,38,
suy ra X - 0,494m cach trucy -y. =

\/2 .43 - Pittong cia m4y ép cd dudng kinh D = 105mm, cén p}tténg cd duong kinh d = 55mm.
(55) ' |
Pittong clia bom cé dudng kinh d; = 18mm, kich thuéc cén ép 0,1 va 1m. D& cd luc
ép la P = 10t cdn c6 4p sudt ctia chdt long p va luc F bing bao nhiéu ?
Tinh do ddi cia pittong may nén néu di chuyén tay quay 0,1m.
Dap s6 : p = 159,5 at
F = 40,7kg = 400N

D6 di cia pitténg mdy nén x = 0,41mm
|

/////7// c .
T — R e
’ , : —n
h— 0 ) 5
ITREREIE — %

gl ] _— — — — A
/4 ‘ F : %
g / —_ — — — 7
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n /[[‘ - 7 . H
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4 8 L A

lf H. bai 2-44
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2.44 - Dap be tong hinh chit L nguge cd chiéu cao H, chiéu dai ctia san trudc L. Tinh chiéu
(56) dai L nho nhidt d& dap khéng bi 14t trong cac trudng hop khong vé. c6 Kké ap luc nudc
ngam (gia thiét ap luc nudc ngdm phan bs tuyen tinh).

Dap s6 : Khi khong k€ dp lyc nuéc ngdm :

2= 3 = 0,577

L -
Néu ké ap luc nudc ngdm : "= 1.

\/2.45 - Hay vé mat cét ngang cta thé tich vat ap luc cho cdc mat cong dude bigu dién &
(57) hinh vé trén day va chi huéng tac dong ciia thanh phén ap luc thdng ding.

TT
N
S

LTINS

O L LG NTT

LIal, LT

i

H. bai 2-45
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2.46 - Xdc dinh lyc ciang xitéc nAm ngang dtjng ddy chét long cé trong lugng riéng
(58) y = 9310 N/m® = 9310 kG/m? theo céc tiét dién A-A va B-B. Biét dudng kinh xitéc
D = 5m, chiéu dai L, = 10m. ‘ : ’

Pép s6: P,, =119t = 116,2 kN
. Ppp = 25,5t = 249,9 kN.

&
4 .
|, o 00
r x
N e «
h1____
_ |6 v
- — — T
e =
H. bai 2-46. ' H. bai 2-47

2.47 - Ngudi ta chdn con kénh hinh chif nhat rt}ng b = Tm bAng cida cong cé dang mot
(69) phé4n dudng trdn. Bi&t chiéu sdu nubc trong kénh phia tru6c cita céng h; = 4,80m,
phia sau né (6 Ha luu) h, = 2m, b4n kinh clta c6ng r = 7,50m. Truc quay cia cda
c6ng dit cao hon mat nuéc § thugng lvu mét khodng h = 1m.
X4c dinh : o ‘
1) Ap luc nude ti phia trai lén cita c6ng va céc toa d¢ tAm dp lyc cda nd.

2) Ap Iyc nuéc phia phai lén cita c6ng va céc toa do tAm 4p luc cia nd.
3) Téng ap luc lén cita efng va toa do tam ap lyc.

4) Lyc nang T véi gia thiét trong lugng clta cOng G dat § di€m trén dudng phan giac
gdc va cach truc quay O - O mot khoang bing 0,75r.

Ma sét tai khop khong ddng ké va trong lugng cita céng : G = 12,16t = 119 kN
Dap s6: 1) P, = 978 kN =~ 99,7t |

x; = -6,0Tm ; z; = -4,42m

2) P, = 189 kN =~ 19,3t

x, = -5,44m ; z, = -5,17m

3) P, = 791 kN = 80,6t

X = .—6,-2m ;2 = —4,22m

4) T = 78,56 kN = 8t.

‘/ 2.48 R - Van hinh tru cd thé quay xung quanh tryc ndm ngang (xem hinh vé&). Trong tAm cia
(60) van nadm trén dudng ban kinh tao thanh gdc ¢ = 45° theo phuong ngang va céch truc
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quay mot khoang OA = ér. Biét ban kinh van r = 40em, chiéu rong b = 100cm, chiéu

sdu cua nudc la h.
X4c dinh trong lugng cén thiét cua van d€ van & vi tri cAn bing va chiém vi tri nhu hinh veé.

5br?

bap 56 : G = ———
3cos 45°

Thay s6 ta dugc G = 3,70 kN = 377kG. Nhu vay trong lugng cia van khong phu thuodc
vao chiéu sau h cua nude. :

[
_7‘ -
— c
- 1
— h }A v
— —J1 s
R D 8 o G
—_— = —
H. bai 2~48 ) H. bai 2-49
\/2.49

- Trén mat phing ngudi ta up mot binh bang sit khong day cd dang hinh ndn cut véi
(61) c4c kich thuée : D = 2m,d = 1m, H = 4m, § = 3mm. Hay tinh v6i mdc nuéc & trong

binh bing bao nhiéu thi binh bi nhdc khéi mat bing.

Dap sé : 0,621m

2.50 -~ Van hinh cdu dung dé€ day 16 hé cta thung chda chit I6ng duge dat trén co cdu don
(62) Dbdy va ¢6 kich thudc nhu hinh ve.

Xdc dinh luc t8i thi€u P d€ déng kin van dg.
Ddp s6 : P = 3,86 aR%

——————7 )

Y £ 7 Ry I i

H. bai 2-50 H. bdi 2-51
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2.51 - Ngudi ta day moét 16 tron & ddy bé chda bang qua cdu cd trong lugng G. Ban kinh
(63) qua cau biang R ; mic nudc tit mat thodng d&n ddy binh bing 4 R va khoang cich tu

tdm qua cau dén day binh la R/2.

Tinh luc Q cén thiét d€ nang qua cdu lén.

15
Dap s6 : Q = G + 5 aR%.
’\/2.52 - Dung nép cd dang nlta hinh cdu dudng kinh d = 0,6m dé day mot 16 tron 8 thanh bé

(64) chda xang dau. Tinh luc mé P, va luc trugt P, tdc dong vao cic buldng, néu muc xang so

v4i tam 16 H = 2,0m, ap suét cia hoi xang P, P, = 4120 N/m? = 0,042 kG/cm?. Biét trong
lugng riéng cia xang y, = 6867 N/m® = 700 kG/m Tinh d6 cao & mic xang h ?

Dap s6 : P, = 5046 N = 514 kG,
= 388 N = 39,6 kG,

h 0,6 m
B _{___ ‘——’_|B 0 ra
. [ — S,
h ,%l ola T -
A — = _—
S —_ T
I N ; A
_ p e
_— — K
- P —
T —
PRI
¢
Yy
T TTITTITIIITTTTT 77777777
H. bai 2-53

H. bai 2-52

Ngudi ta 16ng vao thanh binh chia chat 16ng mét tru tron cé kha nang quay khong
a sdt xung quanh truc ndm ngang cung mit phing ciua thanh binh. M6t nita cia tru
tron luén luén ngip trong chit 1éng. Theo dinh luat Acsimét, ap luc chit long sé tac
dong vao nita tru tron nay theo phuong thing ddng tit duéi 1én va dudng nhu budc
tru tron phai quay. Nhu vay, ta ¢é thé lam duge dong co vinh citu. Nhung thuc t€ tru
tron khong quay duge. Hay giai thich tai sao ?

Né&u cho kich thuéc nhu hinh vé, tinh t8ng ap luc chit 16ng tac doéng vaoc tru tron va

tim toa do tam ap luec.

S

clotin At e - yi m

1 _ 4r
desé:P=§ry a“r® +16h" XK=—3-n— 7 2k = 4t
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2.54 - Tinh ap luc P 1én méat bén cua hinh ndn tron ndm nghiéng dudi nuéc cd kich thude
(66) nhu hinh vé. Dong thoi tim gdc § tao béi luec dé véi truc hinh ndn ; gia thiét trong
hinh ndn khong chia chét long.

nrzy i
Pap s6: P = 3 V9H? + h’ + 6Hhcosx .

tof = hsinx
88 = 3H + hcosa

H. bai 2-54  H. bai 2-55
2.55 - Tinh bé day J tdi thi€u cua thanh 6ng din bing thép cd dudng kinh d = 60cm khi
(67) chiu mot 4p sudt thuy tinh trung binh p = 30 at = 294713.104N/m2. Ung sudt cho phép
§ = 1400 kG/em? = 13.734.10* N/m?. ' :

Dadp s6 : § = 6,4mm.
2.56 - Toa xe chd dau chuyén déng v6i van téc v = 36 km/h theo dudng vong véi ban kinh
(68) cong R = 300m. Bi&t trong lugng riéng cta ddu y = 9810 N/m3. 1000 kG/m>.
' Xac dinh gdc nghiéng a cla mat ddu hgp vai phuong ngang.

Dap s6 : tga = 0,034.

o

7
-
~ -
\\\ - -

H. bai 2-56 H. bai 2-57
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2.57
(69)

\/ 2.58

(70)

\/2.59

(71)

36

- Mot may bay dang lugn vong, canh nghiéng mot géc o = 45° véi phuong ngang. Ban
kinh lugn R = 400m.

Van téc v cia may bay phai bing bao nhiéu dé mat mic cia xang trong thung chda
song song véi mat phang cta may bay ?

Dap s6 : v = 62,6 m/s.
- Toa xe chdé ddu chuy€n dong theo phuong ngang véi van t6c v = 36 km/h va cd kich
thuéc D = 2m ; h = 0,3m ;1 = 5m.

Tai mot thoi di€m doan tau ham phanh va sau dé chay dude mét quang duong L = 100m
thi diung lai. Xem chuyén doéng ctia doan tau la cham dan déu, hiay xac dinh téng 4p
luc P ciia dau lén ddy trudc cia toa xe. Trong lugng riéng cua dau y = 9810 N/m>
= 1000 kG/m?>. '

Dap s6 : P = 46,256kN = 4,72t.

-

' v

D ‘ 3
. l—o #H
| ‘

I\ N\

N\ / NN N <
H. bai 2-58 H. bai 2-59

- Binh chita khéi lugng m| v6i day vuong 1 x 1 chda nudc dén d6 cao h va truot theo
mat phang ngang dudi tac dong cia vat cé khéi lugng m, (H. bai 2-59).

Tim :

1. D6 cao H cua binh cdn d€ gitt nudc khong trao ra ngoai trong thai gian binh chuyén
dong ; cho hé s6 ma sat gitta day binh v6i mat trugt 1a f ;

2. Ap lue cua nudc lén thanh trudc va sau cua binh.

Dap s6 : 1.H=h+§oga—giat6c

2. - -Ap luc nuéc 1én thanh sau :

£, a

Pr=rez (h+3 %)
- Ap luc nuée 1én thanh truéc :

£ £ a
P2=ﬂg§(h—§.§>.



2.60
(72)

2.61
(73)

V'2.62
(74)

~ Binh hinh try trén dudng kinh d = 0,80m chda nudc quay quanh truc thing ddng
ctia né voi van téc géc w khong déi.

Xac dinh :

1) Van téc géc va s6 vong quay dé cho midc nudc cao nhdt & thanh binh cao hon di€m
thdp nh4t cia mat thoang moét khoang bang 0,90m ;

2) Van t6c cta phan t6 nudc nam trén thanh binh.
Ddp s6: 1) w = 10,5 1/s (n = 100vg/ph)
2) u = wr = 4,2m/s.
- Nuéc duge rét vao binh tru tron dudng kinh D = 60cm, cao H = 80cm va dat d¢
sau h = 60cm. ; '
Xac dinh : )
1. Nudc sé trao ra ngoai hay khéng néu _binh guay v6i van téc géc w = 9 1/s.
2. Khoang cac z_ ti di€m thdp nh4t cua mat thoang dén diy bing bao nhiéu ?
3. Can quay binh véi van t6c gdc bing bao nhiéu d€ phan con lai cia thanh binh h, = 10cm.

Dap s6 :© 1. Khong, phéin con lai cia thanh binh h, = 1,42cm.
2. 2o = 41,42cm. S
3. w =6,61/s. -

- Binh cé dang hinh nén cut chia nudc dén moét nia chiéu cac va quay quanh truc
thdng ding. Tinh s6 vong quay l6n nhit ma nudc khdng trao ra ngoai. Tinh s6 vong
quay nhé nhdt ma nudc sé trao hét ra khéi binh.

Cho biét H = a = 0,60m , a = 45°.

Dip sé6:1.n 30,5vg/ph.

54,6 vg/ph.

max

2. n

min

H. bai 2~62  H. bdi 2-63
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2.63 - Binh c6 dang hinh chép nén cé ban kinh R, chiéu cao H va dugc d6 ddy nudc. Binh
(75) quay quanh truc thdng ddng. Binh phai quay véi téc d6 gdc w bing bao nhiéu dé mat
thoang ti€p xuc v6i mat nén doc theo dudng tron day. Phan nuéc tran ra V' la bao
nhiéu ?

Ddp s6: w =

-

Vv % V (V la thé tich chép ndn)

\/2.64 - D€ nang cao chat lugng gang khi diuc banh xe, khi rét gang léng vao ngudi ta quay
(76) khung quanh truc thidng ding.

Héi 4p suit chia gang tai diém A sé tang 1én bao nhiéu néu dudng kinh banh xe D = 1m ;
v, = T000kG/m> = 68.670N/m’ ; w = 50 1/s ?

Dap s6 Ap = 223 at. [ 0 ‘

l | e ]
Y /A, 7P/ S TSI TS
R
2 Z d,
Z % .
Z . 4 é ooy
|
CAERARAANARARRNNA T AANANARRARR NN G ’ u
= B
w .

\/ H. bai 2-64 H. bai 2-65
2.60 - Ngudi ta dic xilanh réng cd chiéu cao H = 250 mm va dudng kinh trong 16n nhat
(77) d = 300 mm, bing cach rét gang 16ng vao khuén réi cho khuoén quay quanh truc thing
ding cha nd voi s6 vong quay n = 200vg/ph.

Hoi bé day & thanh xilanh & dudi day hon thanh & trén la bao nhiéu ?

Tim s6 vong quay n, d& cho do chénh léch trén khong qua lcm.

Dap s6 : * 6 = 5 (d - d|) = 4,35cm.

DO =

* n, = 393 vg/ph.

\/2.66 - Tinh ap lyc du 1én ndp AB va ddy CE cta binh tru tron chda ddy chit 16ng. Binh
(78) day kin va quay quanh tru¢ thing ding véi van tde géc w = const. Trong lugng riéng
cua chéit long la y.

2 N4 2
D
Wy : PP 4 nD“Hy ‘
6gH CE AB 4,

38 - 4

Dadp s6 : P,p =
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H. bai 2-66 H. bai 2-67
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Cac binh hinh hop vuéng gdc cd canh a quay quanh truc thdng ddng 0 - O trong
4t phdng nidm ngang. Ban kinh quay 1a R.

Tinh s6 vong quay n sao cho mét gan truc quay cta binh khéong cham phai chéit long,
cdn ciac mat déi dién thi hoan toan tiép xdc voi chdt 1ong (xem hinh vé).

. 30 2g
Dapso:n=7 R+a

AGS = Binh hinh try cé ban kinh r_ chda chit 16ng & trang thai tinh dén d6 cao H ké tu
(80) d&ay. Binh quay quanh truc thang ding song song véi truc cta binh véi van t8c goc w
khong d8i va cach truc binh mét khoang Ar.

Xac dinh ap su4t tai m6i di€m trong chat léng ; tim dudng giao nhau gitta mat dd véi
thanh binh ; tinh t8ng 4p luc chét 16ng 1én ddy binh P, bang bao nhiéu néu Ar = 0 ?.

2
in s :p = Yw .2 - %) .
Bapsé:p = p, + 2g (x +y2)+7(Hmin z) ;

2
w 2 2
2 =" +y) = g(z.- Hmin)’

Hn - Hl
a arctg o — arctg
2 chiéu -
a 1 _ 1+ w?Ar?
b T cosa gZ ’
P = yar’
2 = yrH H. bai 2—68
7° 2.2
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Trong do : r — toa d6 mo6t di€m trén mat ddy cia binh, duge xac dinh theo cong thic :

r = Arcosg \I(Ar)zcos2<p + rg ;

2 2
ymr rw
Khi Ar = 0 thi Py = —= (H + ‘;g ).

\/2.69 - Lap phuong trinh mat tu do clia nudc trbng cdc gdu cda guéng quay theo truc nadm
(81) ngang védi van téc gdc w khong d8i. Phan bén phai cia gau dugc xem la mat tu do di
qua difm x = Rvaz = 0.

o | g
Dapsq.‘x2+(z—%>2=R2+—.

|

E=

0~

H. bai 2-69 . H. bai 2-70

2.70 - Trong mot vanh ham (dudng kinh trong D = 400mm, chiéu rong b = 200mm, quay
(82) quanh truc ndm ngang véi s6 vong quay n = 1000 vg/ph ¢é mét lugng nudce lam nguoi
V = 6l

Xac dinh Ap sudt du ma nudc tdc dong lén mat trong cta vanh, n&u cho ring s6 vong
quay cta nudc bang 75% s6 vong quay cda vanh.

Dap s6 : py = 0,30at.

- Xéc dinh dang mat nuéc phan b6 theo mat ciu cia trai d4t néu trai ddt khong quay
quanh truc cia nd ma chi quay quanh mat trdi :

Tinh thé& nang luc hit caa trdi d4t U & trang thai tinh. Biét kh6i lugng trai d4t 1a m,
Mat troi 12 M, hing s6 hdp dan k. '
L N N . m M X§
Dap s6 : Phuong trinh dudng kinh tuyén : k [——— + — <y2 — ——> ] =0
. ’ ) N ’ :
s j . ~ . e’ Z
Ky i e
; r’
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2.72
.84)

2.73
85)

2.74
(86)

2.75
(87)

- Khiic g6 c6 thé tich V  néi trong nudc. Tinh phén thé tich V, cta né bi ngap trong
nudc, néu trong lugng riéng cha gb Yy = 7848 N/m> = 800 kG/m>.

Dap s6 : V| = 0,8V
- Binh chita chit léng trong d6 c¢d tha phao hinh cdu. Binh nay lai nhung vao bé co
chia cung loai chait long 4y.

Cho biét trong lugng cua binh la G, cia chét 16ng chda trong binh l1a G,, ty s6 gita
Z)

cdc chiéu sau k = —
%

Tinh trong lugng G cta phao.

1

desé’:(}=ﬁGl—G2

PR 7, BE—

VG. i tt—+
—_— _:v_ — + P W
== ¢ == v | | |l=
=Sl——=lF Ti|— =
— | —— § :i::_ || /| |—=#%
= == — ¥t —+ | — % | |—
- :1E L_._—_— _____ LL ——
¥
H. bai 2-73 H. bai 2-74

- Thung bang thép cd trong lugng G = 4,6t = 45,12 kN, vdi day h hinh vuéng cd kich
thuée 4 x 4(m?) va chiéu cao H = 5m nam tp trong nudc. Thiung chda ddy ddu cd
trong lugng riéng y, = 0,88t/m> = 8,6328 kN/m>.

Xdc dinh ap suit p cta dau 1én ddy thung va chiéu sdu h cta b€ ngap trong nudc.
Pap 36 : p = 0,2824N/em? = 0,0288 kG/ecm?, h = 4,688m.

- 6ng tron co dudng kinh d = 15mm diung d€ ddn nudc vao b€ chia. Bist ap sudt caa
nudc trong 6ng didn p = 3at. Khi nudc diy b€ chia thi ndp K gén lién vdi hé théng

don bdy cd cdc canh tay don a = 1,9 cm, b = 40cm sé day kin miéng 6ng din. Phia
d4u kia cia don bdy gin lién v6i qua cdu réng cd dudng kinh D = 8cm :

Xac dinhk chiéu sau cuc dai x cia qué cu ngap trong nudc n&u bd qua trong lugng cia
qua cau, don biy va nap.

Dép s6 : x = 6,8cm.

5-1000BTTKDL-T1 41



2.76
(88)

2.77
(89)

42

—{ g -—
H. bai 2-76

H. bai 2-75
- Phao ¢6 dudng kinh D = 20cm dung dé mé nidp day K mot cach tu dong. Khi muc
xang trong binh chda H > 80cm thi phac nay sé tuy dong md nip day & diy b& chia

¢6 dudng kinh d = 4cm.
Tinh trong lugng G ctia phao, néu chiéu dai thanh kéo h = 74cm, trong lugng cia nap
day va thanh kéo la 1,7N = 0,173kG, ti trong cta xang 6, = 0,75.

Pap s6 : G = 4,7TN = 0,486kG.

- Van K sé day kin miéng 6ng ddn n&u hé théng don béy ab 4 vi tri ndm ngang.

Tinh xem véi ap suét ctia nudc trong 6ng din bing bao nhiéu thi van K sé mé ra dugc.
Biét canh tay don b = 5a, dudng kinh 6ng d = 50mm, dudng kinh phao cdu D = 20cm,
trong lugng cta phao va hé thong don bdy khong dang k€.
Dap 56 : p = 12,56.10°N/m? = 1,28kG/cm?,
0
—_— Av4
y « A
—_ T —
R — 4
A
. e — =
g ! l— 0 —

H. bai 2-77 ' H. bai 2-78.



2.78
(90)

2.79
(91)

2.80
(92)

2.81
(93)

2.82
(94)

- D& xic dinh mat phan cach cua hai chdt 16ng khong hoa tan l4n nhau ta dung phao
gan lién v4i cdn (xem hinh vé). Phao ¢6 dang hinh tru réng bing 14 déng cd bé day =
Imm, bd phan chi mdc chit léng cing bang la déng duoug kinh ngoai d = 3mm va
dai L = 2m. Biét trong lugng riéng cta ddu y; = 0,86 t/m> = 84366 kN/m>.

Xac dinh dudng kinh cia phao néu chiéu cao cia néd H = 10cm d6 sau cta 16p dau trén
mat nudc 1a 1m va theo diéu kién mot nua phao chim trong nuéc, con nita khdc thi ¢
trong 16p dau.

Ddp s6 : D = 4,8cm. ‘ , Lt

- Trén hinh vé bi€u dién so d6 bd diéu chinh mydc xang cia dong co 6 té (cacbuarato).

Xang dugc dan dén hop theo 6ng ¢ dudng kinh d = 4mm duéi 4p suét p = 0,3at. Phao
cau va chét khda day 6ng din dude ndi vdi nhau bing don Bay, don bady nay co thé
quay quanh truc c6 dinh 0.

Xdc dinh ban kinh R cGa phao xuidt phat
ti diéu kién sao cho mic xang trong hop luén
ludn ¢6 dinh va khi chét md thi phaochi chim . -
motnua.

Cho biét a = 40mm, b = 15mm, trong lugng
chét khda G, = 12G, trong lugng riéng cuaa
xang yx = 700 kG/m3, bé qua trong lugng don bdy.
Dap so :

I l”‘f"‘

H. bai 2-79

KG/m®* = 0,5886 N/m> trong diéu kién bay. Trong\lugng tdng cong cha qui cdu va
ngudi lai l1a G = 800 kG/= 78480N.

- Khi cdu c6 dung tich V = 2.000m> chita day khi h)idro ¢d trong lugng riéng y = 0,06
Tim kh6i lugng riéng khong khi p tai di€m cao nhdt ma kinh phi cdu cd thé dat tdi.

— Sa lan hinh chit nhat cd chiéu dai 60m, rong 8m va cao 3,5 m d3 ddy cat va tit ca
nang 1440 t = 14 126kN.

Tinh d6 sau mén nuéc cta xa lan Can phai 14y di mo6t thé tich V. bing bao nhiéu dé
do mén nudc cha xa lan bing 1,2m. Cho biét ti trong ctia cat bang 2.

Dap s6 : y = 8m T
¢ = 432m> -

— Xac dinh tinh 8n dinh cta thanh
g6 cd ti  trong bing 2 theo hai 4
truong hop bi€u dién nhu hinh ve.

Trudng hgp moét cd : h; = 30cm,
b, = 20cm, truong hop hai c6




2.83
(95)

2.84
(96)

h, = 20cm, b, = 30cm, chiéu dai thanh g6 ca hai trudng hgp déu nhu nhau : 1 > b,;
thanh gé ndi trong nudc. ‘

Dap s6 : 1. Trudng hop modt thanh g6 khong 6n dinh p = 1,39 cm <6 = 3cm
2. Truong hgp hai 8n dinh :
P =469 cm >J = 2cm.
- Xac dinh tinh 8n dinh ctia khic g6 hinh tru trdon cd chiéu cao h va néi trong nuéc
néu dudng kinh d = 0,6m, ti trong cta gd bang 0,7.

Giai bai toan cho hai trudng hop :

a) h = 0,5m
b) h = 0,4m
Dap s6 : a) Khong 8n dinh : p = 0,064m < 6 = 0,075m.

b) On dinh : p = 0,080m > & = 0,06m.

- Kiém tra lai tinh 6n dinh cta cac thanh gé néi trong nuéc cé cac kich thudc hoan
toan nhu nhau, mat cdt ngang déu la hinh vuéng va lam tl cdc vat liéu déng chédt cd

ti trong nhu sau :
1. G6 s6i (0,90) ; 4. Gé thong (0,50) ;
2. G6 dé (0,80) ; 5. G§ lie (0,25)

3. G6 bach duong (0,75) ; 6. Vat liéu rit nhe (0,125).

Dap s6 :
S6 th tu 1 2 /?1 4 5 6
1 0,90 0,80 0,75 0,5 0,25 0,125
5 1,85 1,04 0,89 0,67 0,89 1,25

Tit bang trén ta thdy gé véi ti trong lon hon 7, = 0,789 va nhé hon 7, = 0,211 sé 8n
dinh ; con gb véi ti trong nhé hon 7, = 0,789 va 16n hon 7, = 0,211 sé khong 6n dinh.

2.85 ~ Xdc dinh tinh 8n dinh cta thanh g6 hinh lang tru tam giac déu cd kich thudc nhu

(97) sau:

2.86

rong b = 1,40 ; dai 1 = 5m.

Ti trong ctia g6 la 0,75. Thanh gé ndi trong nudc.
Dép s6 : Thanh gb 6n dinh :

P =0232m > 3§ = 0,106m.

- Xic dinh tinh 6n dinh caa sa lan bang kim loai trong truong hop khéng chd hang

(98) va chd hang. Biét ring 1 sau khi x&p hang vao thi chiéu cao h; = 0,5. Chiéu réng cia
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sa lan b = 8m, bé day thanh sa lan t = 0,01, hang chd la cat uét (ti trong bing 2) ;
ti trong caa sit bang 7,8.

D€ don gian cdch tinh ta cho ring :
1. Sa lan cd tiét dién chit nhat ;
2. Trong lugng cta sa lan chi bao gébm trong lugng céia thanh.
Dap s6 : 1) Sa lan khong ché hang ; néi 8n dinh vi
P = 34,4m > 5 = 0,8m.
2) Sa lan chd hang : 6n dinh vi trong tam nam duéi tAm diy :
Z. = 0,732m < Z, = 1,5m.
2.87 - Véi diéu kién bai toan hay xéc dinh :
(99)
1. Tinh 8n dinh cia sa lan né&u chd gé (ti trong bang 0,8) con d6 sdu mdn nudc

y = 3,0m.
2. Trong trudng hgp nao tinh én dinh cta sa lan 1 16n hon, néu ché cat hoac gé ?

Dép s6 : 1) Sa lan 8n dinh vi :
P =178m > J = 0,49m

2) Khi chd cit tinh 6n dinh cta sa lan 16n hon khi chd gb.
i 1
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H. bai 2-87 H. bai 2-88
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2.88 - Phao hinh tru dudng kinh D = 2m, dai L. = 1,333m va trong lugng G, = 1,510kG
(100) = 14813,1N ndi trong nudc. Trong tdm T, cia phao cdch ddy mét khodng z; = 0,511m.
Dat thém lén day trén cua phao mot tél trong phu G, = 380kG = 3727 8N va trong
tam T, cia nd ndm trén truc ndi (xem hinh v&).
Tinh do cao cho phép z2 cia trong tam T2 d€ cho c& hé théng phao va tai trong phu
van & vi tri can bang 6n dinh.
Dép s6 : z, = 1,563m. 4
2.89 - Kiém-tra su 6n dinh cta thuy phi co ¢é trong lugng G = 1800 kG = 17658 N, néu
(101) biét trong tam cda né cach mat nudc moét khodng h, = 1,4m. Biét khodng cach giita
cac truc cta phao 2L = 2,2m ; mat mdén nudc ctia phao ¢6 dang hinh chit nhat véi
kich thuéc ab = 0,4 x 5,0 (mz) tam 4p cta phao ¢ do sau h = 0,2m.

Ddp s6 : Can biang 8n dinh.

H. bai 2-89

2.90 - Mot cai thung hinh tru tron ban kinh R = 0,8m,
(102) nang G, = 23,5 kN vdi trong tdm dat cach day mot
khoang h ="1,5m néi trong nudec.
Hay xac dmh cén phai dg v}ao thung mot luqni;udc_

dén d6 cao z t8i thi€u bing bao nhiéu d€ cho thung
git dugc trang thai can biang 6n dinh.

Chi dén :

1. Khi ¢d mét ngoai luc tdc dong lam cho truc ndi
ctia thing nghiéng mét géc nhé 6 so véi dudng thing
ding thi nhing luc sau sé& tac dong vao thung (xem

hinh vé). Trong lugng thung G, di qua trong tam C;, . H. bai2-90
trong lugng nuéc G, d8 vao thung di qua trong tam C, va luc ddy P = G, + G, di qua
tam day D.

2. Cac momen cua cac luc ddy AP va trong lugng nude AG phét sinh khi thing nghiéng
bang nhau theo tri s6 nhung ngugc ddu cho nén khong anh hudng dén dleu kién cén
bing, vi vay diéu kién cdn d€ thuang can bang 6n dinh la : GZCZD G1D01

Dapsd:z = hy -
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Chuong 3.

DONG HOC CHAT LONG

3.1

- Tinh cic thanh phdn gia tdc chuyén dong cua phan t6 chét 16ng theo bign s6 Ole
103) né&u cho biét cdc thanh phan van téc cua ching :

v, = x5,
vy =Y

v, = z°,

X

X4c dinh gia t6c ciia phan t6 chdt 1ong dd tai di€m A cd toa d6 A (1 b;l ; ). Gia su
chuyén dong la ding va céc toa d§ cd don vi la mét.

Giai :

Ta cé cac bidu thic tinh gia t6c theo bién s§ Ole :

'

dvx‘ vy o ov N av, N av,
Wx=q6 T et xax  Yay | 2oz’
dv, v v, v, ov,
y y y y y
=—=-—+4+v,—+v,—+v —
Wy=at T et " "xax | Yoy | 29z’
dv, 9v, N av, N av N av,
= -—= —— —_ v, —
WeTTat T et xox | Yoy 2z
Vi chuyén déng dirng nén
&_ﬁ_@¥0~
ot~ at ot va
v, 9 v, v, 0
ax % oy © 9z
Moo My Iy
X ooy Yo Sz
v, ov, ov,
, —a'x— =0, —a? =0, 32— = 2z
Dua (b) vao (a) ta tim duge cdc thanh phédn gia téc :
w, = 2x>
wy, = 2y3
w, = 22°

Theo (c) ta cd tri s6 cha vecto gia téc :

6 6 6
w = wa+w§+w§ = 2Vx +y +2z

(a)

(b)

(c)

(d)

Thay s6 theo didu kién bai toan vao (d) ta tim duéc tri s@ gia tdc tai di€ém A(1 ;1 ;1)
‘'w = 2 V3 = 346m/s®
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3.2 - Tim phuong trinh dudng dong va quy dao cta cdc phan td chdt léng, néu biét cac
(104) thanh phan van tfc cua ng : -

v, = a

v =

v b

v, =0
Giai :

Theo (3.5) ta cd phuong trinh vi phan dudng dong :

dx _ dy
a b
L4y tich phan ta duge :
b
y = ;x+C

Theo phuong trinh quy dao :

Ta tim duge quy dao trung véi dudng dong va 1a moét dudng théng ¢6 phuong trinh :

b
= —-x +
y=3x Cc
3.3 ~ Xac dinh chuyén doéng sau day cta chit long 1a ¢S thé hay xoay, néu cho biét cac
(105) ¢hanh phan van t8c cha cac phan t6 chit l6ng chuyén déng ding :
v, = 2xy
v, = 2yz
‘ v, = 2zx
Giai :

Mudn vay ta phai ki€m tra diéu kién :

1
§'=§r§€v= 0?

Ta co :
1 ,9v, aiy 1
%Q=3(% " 5) =302 ="-y
1, 9% v, 1
% =3(% =) -20© 2= -2
1 0y ox 1 '

Q=VQl + Q2 + Q2 = V&% +y + 7
Do d6 chuyén dong trén la chuyén dong xoay.
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3.4 - Chit 16ng nang quay quanh truc thing ding (truc z) v6i van toc géc w = const nhu
(106) mét vat ran.

e 3
e

Xac dinh ham dongmze va tim phuong trinh duong dong/ cd thé€ van tdc ¢ va xircular
T doc” theo du0ng dong \Q \-...._....w

Giai :

Truéc hét ta tim cdc thanh phdn van téc cua phan t6 chait long cach truc z mét khoang

r bt ki (r = Vx2 +y°) :

Tu do6 :

<
I

= 1’ 2 y _ 2l - ——
< veos ( v,x) = w Vx +y2 T = wy = -

_ o Ve v = - - -t _
v, = vcos (v,y) = w Vx" +y P Ty WX ox = 9.___.
v, =0

Véi yr‘= p(x, y) ta co :
dw=@£dx+Q£dy=wxdx+wydy=ﬂd(x2+y2) _—t
Tu d h d khi 14y tich ph i a?(
¥ do ta suy ra ham dong sau khi ldy tich phan : L
w 2 2 Qly ]
w = 5 (X + y ) + C Y -,— 5
Ti biéu thdc ham dong trén ta tim dugec phuong trinh dudng dong o X 91‘

Y x*+ y2) + C = const,

1 AP % o ol dy
wy

hay x*+y?=C
Do 1a ho deg tron cé tdm nidm trén truc z.

Tuong ty ta tim duge th& van téc ¢ :

¢ = ~w(x® +y?) arctg i’— +C,

Tu do suy ra :
. F=fd¢p=—fwr2da=—2.7rr2w.
o

3.5 - Cho biét dong chit léng cd thé van téc ¢ = axy : Tim phuong trinh dudng dong
107) cua dong phang ; Tinh T doc theo tam gidc vudéng gdc cdc canh géc vudmg song song
vdi cac truc toa d6 ; xdac dinh gia tri dong hoc cia hing s6 a va tim van téc v A tai

diém A cd toa do A (1, -1).

Giai :
Ta tim van téc khi da biét ¢ = axy :
v, & %g = ay.
o9 _
vy % 3y = ax.
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Tu do ta tim

1p=f—d1p=—f(v

=22 2
ydx+vxdy)—2(y x)+ C
Vay phuong trinh ho dudng dong sé 1a :

v _
C [
D6 1a ho dudng hypecbon, trong dé C 1a gia tri bat ki.
L ) 1 'dvZ avy
D& tim ta tinh : QX=§<—y~——5;> =0
Q _ 1 avx E)VZ _
y ~ 2 < oz ox > B
1 i)vy v,
QZ=§(§—,——>=a—a—0

Tu do suy ra :

. . 1,9V, y
g xac di im : == (— 4+ =2\ = !
Dé xac dinh a ta tim Hyz 2 ( v = > 0
ov v,
0 = 1 <__" + __Z) =
zX 2\ oz 0x
1 avy v,
== (—L + —\ =
by = 3 (% ay> a
' v,
Va : Gx = <§>0 =0
v,
y
6, = (— =0
y (ay >0
ov
z
%= (32)o=°
Nhu vay 6y = 3 9 = a - dd 1a van t6c dich chuyén gdc ; vay a 1a tri s6 van téc dich

chuyén gdc cta chuyén dong bién dang cta chit long.
Van t6e v, tai A (1 ; -2) co tri s6 :

Vo = dv2m+v§A = a\[g.

3.6 - Chuyé&n dong cia chit 16ng li tudng khong chiu nén duge cho trudc bang cdac thanh
(108) phan van toc : v, = a(x? + yz)

v, = a(y2 + 2%

v, = a(z? + x%)

Tim luu lugng Q di qua mat kin td dién vudng cd dinh & géc toa d6 OABC ; td dién
nay dugc gidi han bdi cdc mat cua hé toa 46 va mat phdng x + y + z = 1. Tim xircular
doc theo tam gidc ABC va xdc dinh tinh ch4t cua dong.
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Giai :

Vi Q # [[[f div VAV (*), nén ta phai tim :
(v)

v, av, ov,
X X X
— = 2ax ; = 2ay , =0
ax axs Yo 7
va ov, ov,
= =0; -2 =2ay; — = 2az
)4 y J
ov. ov. v
YA Z YA
P 2ax ; oy 0, 92 az

Dua (a) vao (*) ta ¢d

- v, av;, av,

Q= [ffaivvav = [[[ (o +E-+—a;> dxdydz =
0) )

[[f 2ax +y +z) dzdydz =

O]

1 I—x l—x—y a
= Zafdxfdyf x+y+zdz = 1
o o s
X a
Vay : Q=Z
. . 1 9, E)vy
PE tim T ta tinh : QX:E(Ey_—az>=—az
1 8vx avz
Q=5(5 ~ ) = "
1 avy E)vx
Q=5(m " oy) =W
Vi r= 42 (vdx + v,dy + v,da)
X

nén theo dinh li Xtéc ta cé thé& bién tich phdn nay ra tich phan mat :
va v, av. avy ov, ov.
= - - = + (— - = + (— - —
r=JJ (% By) dxdy + (55 oz ) Wz + (5, — 5 ) dezdx
Dua (b) vao (c) réi ldy tich phan, ta cd :

' =—2a [ff ydxdy + ff xdydz + ff xdxdz]
A A , A

OAB OBC OCA

(a)

(b)

(c)

(d)
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Muén xac dinh tinh chét cta dong ta tim cdac thanh phdn bién dang. Theo diéu kién
bai toan ta co :

v,
% = (), = 2
i)vy
= (—2) =2
Gy ( Iy )0 ay
av,
67, = (‘a;)n = 2az.
va :
1 avy Bvx
by =2 (o *oy) T
1,0y, E)Vy
= =(— + —) =
BYZ 2 ( dy 0z > az
1, 9% v,
= = (— + — =
O 2 ( dz Jx ) ax
Vie, # 0, 6;; = 0vaT # 0 nén ta cé thé két luan rang day la dong cd xody va
bién dang.

Chi y : Theo cac k&t luan da giai ra ¢ trén :
a . .
Q=Z,I‘=—a,6i=2a1,6ij=a_)

(i, j — lan lugt 14y they{ y, z), ta cin phai chd y dén thd nguyén va don vi, do d6 phai
xét dén thd nguyén cia a, x, y, z va chd y d€ don vi khi lay cac tich phan.
3.7 - Soi xoay thing cd gidi han mot ddu va cd cudng d6 xody i = I' tai di€ém A & cach
(109) truc sgi xody mot khoang y_  va ciach géc toa dd mét khoang x (H.bai 3.7).
Tim van t6c cAm dng cba nd.

Giai :
Gia st ta dat soi xody doc theo true Ox. Lic 4y : Iy
r = J (x —xo)z +y2.
Sin = L va dl = dx.
Theo cong thic Bis-Xavs % A
i r
v = g— f S—;an- dl ta co o
r > AN
R oy . g O n %
4 o [(x —xo)2 +y"J3/2 4yp qxnz +?0 '
hay
r %5 H. bai 3-7
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3.8~ - Cac thanh phédn van t6c cta phan té chét long la :
110)
v, = 5x
vy = -3y.
Tim bi€u thic cia thanh phan van téc v, chit 1éng khong chiu nén va chuyén dong

dung. Biét rang tai goc toa dé van t8c cac phén t6 chdt long v=0.

Giai :
Theo diéu kién bai toan trén ta ing dung phuong trinh vi phan lién tu¢ cho dong chit
long khong nén dugce :
ov, avy ov,

— + =2+ —=0 (*
ox y 9z *)
Ta cd :
s
ox
av
-2 = -3
oy

-— = -2
oz
Vay / v, = 2x+C

Taix =y=2=0c6vx=vy=v;=0nénC =0
Tu d6 ta tim duge thanh phédn v, cla van téc :

v, = =2z
3.9 - Biét cdc thanh phan van t6c cta phan té chat long la :
(111)

v, = x*

v, = 2

v, =12
lap phuong trinh dudng dong di qua diém A trong khéng gian cd cac toa d6 xa = 2 ;
ya =4 ;za = 8.

. . 1 1 1
Dép s6 : ;*;—Z
11 1

y z 8

3.10 - Tim dudng dong va quy dao chuyén dong ciia cac phan t8 chét 16ng, né&u bist cac
(112) thanh phdn van téc cia ching :

v, = —asina
vy = bcosa
v, = 0, trong d6 a = const
Dap sé : Dudng dong va quy dao trung nhau c6 phuong trinh :
b
y = —(;col_:gz)x +C.
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3.11 - Lap phuong trinh chuyén dong cta phan t& chit long vai toa do ban dau A3 ; 2 ; 4),
(113) né&u sau 20 giay chuyén dong thi phan t6 d6 cd toa do méi (4 ; 4 ; 2). Gia st chit léng
chuyén dong déu, quy dao chuyén dong 12 mét dudng thing.
Dap s6: x=3+0,05¢t '
y=2+0,1t
z =4-0,1t

3.12 - Quy dao cta dong nguyén t6 chit 16ng duge biéu thi bdi cdc phuong trinh sau :
(114)

z = 0,02t
= 0,2t%
z = 0,1t.

(trong d¢ t - tinh theo gidy x, y, z tinh theo mét)
Xac dinh toa do cac phan t8 chit 16ng trong dong nguyén té va tri s6 van téc sau 10
giay chuyén dong.
Dap s6 : a) A (2;20; 10)
b) v = 44,91m/s.

3.13 - Van téc caa cac phan t6 chét 1dng ti 1& v6i cac khodng cach tif cac phan dg dén truc
(115) Ox va song song véi truc do, tic la : v, = C( V22 +y2),
v, = 0,
v, = 0, trong d6 : C = const
Tim dudng xody cia dong (tdc l1a tim cac thanh phén van téc, cudng do xody, phuong
trinh dudng dbrg/,:uy dao va xioular van téc)

~ Ddp s0: Q =0
CZ
Q = =,
y \Iy2+z
C
o M S
Z 'y2+22’
w=C

3.14 - Cac phan t6 chit 16ng quay quanh truc Oz c6 van téc ti 1& nghich v6i khoang cach
(116) cha ching dén truc 4y, sao cho :

/\-C

C y
V = === c08( V,X) = ———
\lxz +y: x2 +y2
rz—yzc -~
v, = F=—= cos(V,y) =
1 x“ + > x2 +y2
v, = 0.
Tim trudng xody ?
Ddp s6 : a) Tai truc Oz v, va vy co gid tri 16n vd cung,
X
b = Carctg (—), -
) p = Caretg (%)

c) I' = 2nC.
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3.15 - Cho biét cdc thanh phdn vén téc cdc phan t6 chét long :

(117)
v, =y+2z
vy = 2 + 2x
v, =x+2y
Lap phuong trinh cdc dudng xody, tim cudng do 6ng xody cd tist dién dS = lem?.
Dap s6: a)x =y+C
y=2z+C,
b) i = 0,000171 m%s.
3.16 - Xac dinh xircular theo vong kin c6 dang dudng tron c6 ban kinh r = 0,5m, néu van

(118) ¢4c tai cac diém cta dong cd gia tri khong déi, bing 2m/s va tiép tuyén véi dudng tron d6.
Dap s6 : T = 6,28 m?/s.

3.17 - Lap bifu d6 phan b6 van tdc dudi tac dong cha hai dong xo0dy cd cung xircular ' =
(119) 3,14m?%/s va cung ban kinh r = 0,1m.

Cho biét khoang cach gitta hai truc dong xody la a = 2m.

™

< . a:?mL 7

H. bai 3-17

o

- Cho truong van téc theo dang :

(120)
v o _x
X 4,7'[ ‘ (x2+y2+z2)3’2
v vy
YT (x2ay? P
Q z
vZ:E

L@+ + M
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trong do : Q = const.
Xac dinh phuong trinh dudng dong, tri s§ vectd van tée, tim Q ?

Dip s6: y=Cx

z = Cx
__9Q
v =
4~R?
R Q=4nx r’v.
I/ (N&u p = const thi Q khong ddi)
\/3.19 - Tim phuong trinh dudng dong va luu lugng Q néu cho biét cdc thanh phan van téc :
i (121
T \ v = 9_ X v, = —-fQ—— y v, =0
X T 2w 242 : YU 2 242 z "
/-\ Ddip s6: y=0Cx

3

.20 - Cho bi&t ham dong c%a dong d6i xing qua truc Oz la ¢y = ar’z. Tim thé van téc cha né ?

- (122)
\\_—/J ] ) rz'
Ddp 86 : <p=a<z —E) +C
\/3.21 - Biét cdac thanh phan \}an téc cac phan t6 chit 16ng cua dong chay ding :
7- (123)
v, = 2xy
v, = 2yz
v, = 2zx

Xét xem d6 1a chuyén dong gi ?
Dép s6 : Chuyén dong xoay.

-f. \/3.22 - Cho biét thé& cta van t8c dong chit 16ng :
(124)

¢ = 3x - 2y
Tim van t6c cia nd néu x va y cd don vi la mét ?

/ Dap s6 : v = 3,6m/s

‘/3 23 . - Cho bi&t th€ van t6c cua dong chit 1ong :
\ (125)

o 1
T e Yo +y +2

Tim vin téc dong tai di€ém A cd toa dd :
x=1m y=2m, z =2m

Dap s6: v = 0,8m/s.



4
3.24 - Biét thé van téc caa dong :
(126) ’
2x

X2 +y2

Tim ham dong : bi€u dién bang dé thi ho cac dudng dong va cac dudng ding thé ; tim
van téc cac phan t6 chat 16ng tai khoang cach tam dong 0,5m.

2
Dadp s6 : a)¢'=—‘§—y—2+C
x“+y
b) v = 8m/s.

2.25 - Biét thé van t6c cdta dong :
(127)

P = arctg <§>
Tim phuong trinh dutng dong, biu dién trén hé toa do6 phing ho cic dudng dong do ?
Pap s6 : x> +y?> =C
/2.26 - Tim bi€u thdic ham yémg ¥, néu trudng van tdc cia dong chit long théa man thé
(128/ van téc : /

p = 2xy
Ddp s6 : y = 2x*> -yH +C

3.27 - Ch4t long li tudng nén dugc quay quanh truc thing ding (Truc Oz). Chitng minh rang
(129) pneu van téc quay clGa cdc phéan t6 chdt léng ti 1& nghich véi khoang cdch tit truc quay

a . .
(v =L, a=comst, r= Vx2 +y?), thi cd thé van téc (tic la chuyén dong cd thé).

a) Tim biéu thuc cta ng ?

b) Tim ham dong va phuong trinh ho cic dong cta nd :
¢) ¢ = —2arctg (i) +C.
Dip s6: b))y = % ln(x2 + yz) + C,

x + y2 = C,.

‘/3.28 - Tim phuong trinh dusng dong va dac trung chuyén dong ctia dong chay cho bdi biéu
(130) thdc cac thanh phédn van téc :

v _ x
X 4J[(x2+y2+22)n
v = _y
y 4.7I.(x2+y2+zl)n
v =99 0z
C T 2y e

Trong do luu lugng Q va s6 mi n 1a nhitng hing sé.
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L b
Dap s6: y= ;x.+ C,
b
y = E‘Z + CZ
Giao tuyén hai ho mit phidng nay cho ta cac dudng dong song song.

3.29 - Tim phudng trinh dudng dong va dac trung chuyén dong ctia dong chay cd cac thanh
13D phan van téc : ‘

y
xZ +y2

oo T
--L

r X
YT 2 24y
0,

trong do I' = const
Ddp s6 : x* +y2 =0
(phudng trinh dong xody phéng)

3.30 - Van t6c cac phan t6 dong chat 16ng trong 6ng tru tron song song v6i nhau, gia tri
(132) caa chung thay déi th? khoang céch ti truc 6ng theo quy luat :
2

v=v, (1-3)

o

Trong dé6 r, - ban kinh 6ng, v, — van téc tai truc ong (r = 0).

X4ac dinh cac thanh phan xody, van téc gdéc, van tdc bién dang ?

2v0y
Dap s6 : a) Q = - >
r(\
2v x
Q —_—
y r(Z)
Q =0
1 v
b) w =-2—Q=—;‘r
rO
c) o’x=o’y=o’z=0
A v X
6. =006 =—7,0_ =—
3% yz I‘(Z, ZX r(z)

(bién dang trugt).
3.31 - Dong phéng cd cac thanh phdn vén tdc
(133) :
v, = 2ax, Yy = —2ay
Tim xirculat van tdc theo vong ABCDA ; né&u biét cac toa d6 :
A@B3;6),B3;1),C(5;1);DGE;6).
Dap s6 : T =0



|3.32 - Dong chét long li tuéng chay bao quanh hinh cdu cé ban kinh r_ doc theo truc x cé
(134)

cac thanh phdn van téc :
3
L2 I‘Z - 2x2
2 (x2+r2)5/2]’
B ) -

Ve T v‘”[ 2 (x2+r2)5’2]‘
Trong dé v 1a van téc dong tai v6 cung. Khao sit dong chdy d6i xing qua truc dé va
tim ham dong cua nd ?
Huong dédn : Can phai ti€n hanh :

- Ki€m tra diéu kién lién tuc ;

. dv
- Xac dinh Q, o', Bij 7Y
- Tim phuong trinh dudng dong, dudng xody, quy dao chuyén dong. -

. . Vool‘2 r?)
Dap s6 . ¢ = 9 [l—m]\

3.33 - Xét xem véi cdc gid tri nao cdia ciac hang s6 thi dong chay duge dac trung bdi cac
{135) thanh phédn van téc sau day co thé xay ra :

b

1) v, = ax ; vy = ay; ' v, =0
2) v, = 2ax ; vy = -2ay ; v, = Oy.
3) v, = ax ; vy = by ; v, = cz.
4) v, = ax + by ; vy=cx+dy; v, = 0.

Hudng dén : Can ki€m tra theo cdc diéu kién :
- Thdéa man phuong trinh lién tuc khong ?

- Xdc dinh cac dai lugng dac trung.

- av .

Q, o, 6; va qt dé€ tu dd tim diéu kién cho cac hiang s6 theo cac tinh chdt cia dong.
3.34 - Xét xem cac dong chay sau day thuodc loai gi, néu biét :
(136)

a) v, = ay ; v, = 0

b) v, =0 v, = -ax

c) v, = ax ; v, = ay

d) v, = —ay ; v, = ax

Pap s6 :  a) Chuyén dong ding, cé xoay ;
b) Chuyén dong ding, cd xody ;
¢) Chuyén dong diung, co thé ;
d) Chuyén aéng diing, cd xoay.
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3.35 - Biét cac thanh phédn van téc :

(137)
v, = a
Yy
v. =0

Khao sat dong chay dd, tim phuong trinh ho cdc dudng dong va ham dong ¢, vé cac
dudng dong dd va chi phuong chuyén dong theo bdn trudng hgp sau :

a)a < 0, b<0;
b) a > 0, b<0;
c) a <0, b>0;
d) a > 0, b < 0.

Dap s6 : 1) Ho cic dudng dong :

b
y=3x + C (nhitng dudng thing song song v6i nhau).
2) ¢ = ya - bx.
3.36 - Dong phang cd cac thénhﬁ)hﬁn van téc :
(138)
v, = 2ax,
vy = - 2ay.

Tim ham dong va thé€ van téc, phuong trinh ho cdac dudng dong va ho cac dudng ding
thé cta ndé. Tim luu lugng chit long giita tung cap di€m :

A (2;6); B (2;1), C (5;1), D(5 ;6)

Chiing minh rang : Qap + Qe = Qpc va
Qcp + a = ~Qac:
Ddp s6 : a)w=2axy+C;xy=Ci,

b)<p=a(x2—y2)+C;x2—y2=C2
c) Qug = ~20a

Qgc = t+ 6a
QCD = + 50a
Qpa = —36a
Quc = ~14a

3.37 - Chuyén dong cua chit 16ng duge cho trudc bdi cdc thanh phdn van téc :
(139)

v, = ax + bt
v, = —ay + bt
v =0

Khao sat chuyén dong dd.
V& d6 thi dudng dong tai thoi diém t = 2 va dudng dong di qua diém x = ~b/a*
va y = - b/a’® tai thdi diém t = 0 ; vé quy dao phan b& chét 16ng tai di€ém nay &
thoi diém dd.
Dap s6 : + Chuyén dong trén cd thé€ xay ra :

+ Dong khong cé xody ;
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+ Chuyén déng cd bién dang nhung khong bién dang gdc ;

+ Chuyén dong khong ding ;
+ Phuong trinh ho cac dudng dong ;

(ax + bt)(ay + bt) = C(t) — cac dudng parabén.

+ Phuong trinh quy dao :

b b
x=Clea'——t——§
a a
- b b
y=Ce®——t -—
2 a az

I3.38 - Dong phang cia chét 1éng thuc trong kénh cd bé rong la dong chay téng, van téc
(140) ¢a 16 theo luan parabén :

‘ 4
Yx T Vmax (1 ’—TYZ)

vy=0.

Tim cdc dac trung cta dong, xac dinh ham dong, th& van

téc phuong trinh ho ciac dudng dang thé& /ré Iuu lugng dong

trong kénh. 4

Pap s6 : + Chuyén dong ditng, cd xody, cd bi€n dang dai.
3

4y
+V’=Vmax(y—§xgz')+c’y=cl )

(cac dudng thing truc giao truc y)

~
ad ey Y

TP = Vi (1_%)'2) +C, x =G,

(cac dudng thing truc giao truc x)

2
+Q = 3 v_maxb'

6 cuc (r, 6), n€u bist cac ham dong :
Yo = — M sinf
VY=o Ty
b) y = Ar" sinf : trong d6 M = const, A = const.
o M cosf
Pap 56 : a)vr‘_ﬂ'_rz‘
M sind M  cost

vg = 27:'7’(/’:_2; -
b) v. = Ar" ! cosp
vy = —nAr lsing, o = g—!};—nzé r'cosh
néun = 1 thi:
v. = Acosf; vy = —Asinf ; ¢ = Arcod.

'-‘— Vmﬂt_.

H. bai 3.38

Ny}

(31:‘3:;) - X4ac dinh cac thanh phén van téc v, vg va th& van t8c cia dong phang trong hé toa
d
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3.40 - Khao sat ciac dong chay déi xdng qua truc va tim cdc ham dong cta ching, néu cho truéc :
(142)
r.2
a) vx = Vmax [1 - (;) ], Vr =
(chay tang trong 6ng tru tron).
- _Eqm o
b)Vx—Vmax[l ro] ,Vr—o
(chay réi trong O6ng tru tron).
) - ro - 2x° o ﬁ x"
C) Vx = Voo [ 9 - (x2+r2)5/2] y Vi = Vo 9 - (x2+r2)5/2

(chay bao quanh hinh cdu c6 ban kinh r_ doc theo truc x, v - van téc v0 cung)

2 2
Vmax? T,
Dap s6: a)y = m2 [1—;]
b) w = — Vmax (T, ~D)" [r(n; +1) +1.]
Vv = n, (n; + D(n, +2)
2

v, I r)
v = [1 a (xz_rz)3/2]‘

3.41 - Cho ham dong cua cdc dong chay d6i xing qua truc

(143)
a) y = % sin‘za,
b)qv=%(1+cosa);

trong dd : Q = const,
M = const.
Xét xem dong chay nhu vay cd thé xay ra khong ? Tim cédc thanh phdn van téc cda nd.

Ddp s6 : Dong chay c6 xay ra :

M
a) v, = 3 Cosx, Vv, = 3 sina,
2nr : s
b) v, = ——Q—Z, v, =0
4rxr
3.42 - C4c dong phang duge xac dinh bdi cac ham dong :
(144)
a) y = 2ax ;
b) ¢ = ~day ;
‘ M y M siw
OV =% g 2T T

dy = ax?-y?)
Tim ham lugng dong qua cac doan thing A2 ; 1) - B(2; 6) va A(2; 1) - D(5 ; 6).
Dap s6: a) Qup =0 Q,p = —6a

b) QAB = +20a, QAD +20a
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M
c) QAD=+’2E

31M
+ Qap =t grer

d) Qup = -35a, Q, = + l4a.

.43 - Dong phéng dugc xac din
45)

) Qn X
a) vx = o~ . o= ; Vy =
2n x2+y2 -
r y
b) v, = —=— . v, =
X 2 24 y? y

h bdi cac thanh phan van téc.

Q _y
2 - x2+y2’
Ir x .
2 x2_‘_),2’

1

c) vx = ay ; vy = bx, trong d6 I' = const ; Qo = const.
Tim luu lugng dong qua cdc doan A(2 ; 1) - B(2; 6) va A(2; 1) ~ D(5; 6)

Dap s6 :  a) Q. = 0,12Q,, Q,p = 0,065Q,
b) Q.5 = 0,08 T, Q,, = -0,09T,

32a —3b 35a —21b

C)QAB=__2_’ QDA=“—2—’

- Dong chét léong H tudng chay bao quanh hin%u tron dai vo han cé ban kinh T,
n

rMG) Tuong dng v6i dong phang, ta ¢c6 ham dong cia

2
r
y = VooSiIﬁ( r-— —;—)) viét theo hé toa d6 cuc, trong dd ve — van téc cua dong.
Tim van téc cla nd vy vy v) theo toa d6 cuc hoac toa dé dé cac va gia t8c cta nd khi

di qua doan AB(x, = 0, y, = Im ; x5 = 0 ; yg = 3m). Tim luu lugng chit 16ng chay
qua doan AB dd, néu biét r| = Im, v, = Im/s.

o 1 r,
Dép so : vx=vw<1+;) ] V=Vx(1+;z‘>;
vy=0
dv v )
a |- =?<1_y_0>’
QAB—2.§m2/s

.45 - Tim luat phan bd van téc theo kich thudc cta canh hitu han néu cho rang khoang
47) c4ch gita cac xody tu do 1 = 1,031 (1, - bé réng cia cdnh) va cuong d6 xody tu

dolai = T (trén hinh r =T ).

Tim van téc cAm ing trung binh theo bé rong cia canh.

Dap 36;: v); =v, =0

v, = & !

y T o4 1 1
(2+3) (2~ 3)

v, =-0672 L
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H. bai 3—-45 H. bai 3—-40.

3.46 - Tim van t6c cAm dng tai cac di€m trén truc Ox khi thay cdnh cd chiéu dai hitu han
(148) bing xo04y theo hinh chit I1

desd.‘le:—JI[;l[l-.- 1+t\§1;)2]

3.47 - Chdt long chuyén dong sao cho méi phan t6 cla nd tao nén mot dudng tron truc
(149) giao vdi truc c6 dinh va cé tAm nidm trén truc dé. Ching minh phuong trinh lién tuc
¢o dang '

® g

Véi w — van téc géc ° cia mébi phan t6 ma vj tri cia nd duge xdc dinh bang toa do
tru (r, 6, z).

3.48 - Ch4t 16ng chuyén dong sao cho quy dao cac phan té phan bs trén mat cic hinh tru
(150) déng truc.
Tim phuong trinh lién tuc cda nd.
1 apve) | 9(Pvz)
. 7] + 2

Dép 6 ~£+ -0

3.49 - Cac phan t6 ch4t long chuyén dong d6i xdng v6i nhau qua tam c6 dinh, sao cho van
(151) ¢4c cua méi moét phan t6 hodc hudng vao tam, hoac rdi khéi tam va chi phu thudc vao
khoang cach r dén tam dé. _
Bi€u dién phuong trinh lién tuc cta ng.

Dap s6 : ~£ —£ *r% (r;:) 0

(Hé toa do6 cdu).

3.50 - Moi phan t6 chit 1ong chuyé’n déng trong cdc mat phing di qua truc. Tim phuong
(152) trinh lién tuc cha nd.

p , Aprv) | aPv)
ot or 0z
(Hé toa d6 tru)

=0

Dap sé6: r
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3.51 - Quy dao cac phan t6 chat 1éng phap b8 trén cac hinh chdp déng true véi Z va cung
(153) ¢6 dinh chung véi n.

Lap phuong trinh lién tuc cia ng.

Py 2PV 1 @

o P VT r Pvy) _

quso.at+ g + " +rsin6' 7 0.

3.52 - Mot vat nang hinh tru tron ¢6 dudng kinh d chuyén

(154) dong theo phuong thing ding xuéng day mot binh
chia chdt 16ng cing hinh tru tron cé dudng kinh d
va cung déng tam vd4i vat trén.

Vat dd cd van téc v. Tim van tdc trung binh cia dong
ch4dt 16ng dang lén trong binh chyda giita mat vat va

ANOOORRN SN NNN N S SNNNNNAY \\3
TR T TRRRRRSRYTRRS \3

== -=
thanh binh theo hai trudng hop : — "I l ' —
a) So véi ddy bé nuéc chia ; i I —
—_— I - _
b) So v6i vat hinh tru. : i —_ | = —
Da . ) vd? \ i
ap s6 : a) vp = ———
P 4——-#——/
¢ V %
2 /] 2 3 %
vd; /] | %
b) v, = 177777TITAT 77777777,
boa2-¢?
[8) .
H. bai 3-52
3.53

s - Xét xem néu cac dong chay cho bing cdc thanh phdn van téc duéi day thi théa man
(155) phuong trinh lién tuc.

1 2X2 2
a) Vx T [2 2T 2 zz]vorn
‘ x“+y (=" +y°)
—-2xy 2
Yy T 73, 22 Yoo
x"+y%)
. —2xy
RS e L
2
o 2 &z |
YT @ 4y)? OO
v/ = Zy 2 VOrO
X +y
c) Ax
v, = —
T 24yl
\
_ Ny
YT e

Trong d6 A = const, v, = const, r, = const.
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3.54 - Tim biéu thic div v'va lap phuong trinh lién tuc cho dong nguyén t6, néu cac thanh
(156) phan van téc cia nd phu thudc vao vi tri cac di€m cta dong chdt 1éng trong khéng
gian dudc xac dinh bang cac phuong trinh :
v, = 2x° +y
v, = 2yZ +z
v, = 2z +x
Ddp s6: a)divv=4x+y+z)
b)x+y+z=20

3.55 - Hinh ¢du c¢d ban kinh R = 0,5m va tam trung véi géc toa do.

(157)
Xac dinh luu luong chét 16ng di qua mat cdu d6 va tinh thé tich chat long chay ra sau
10 giay, néu tri s6 van t6c cdc phan t& chat 1ong tai thdi di€m ddu gidng nhau cho toan
mat cdu va bang 2m/s, con phuong ctia nd truc giao vdi mat cau.

Dap s6 . Q= 6,28m7/s

V = 62,8m’ \
3.56 - Tim bi€u thdc tinh luu lugng chdt 16ng di qua mat élip tron xoay cé tam & géc toa
(158) 46, néu cdc thanh phdn van t6c cac phan té chéit l1éng 1a :

vx=2x+l
vy=4y+2
vz=62+3.

Cho bié&t cac ban kinh élip tron xoay :
a=08m;b=05;c=05m

Dap s6 :  Q = 12V (V| - thé€ tich élip tron xoay) ;
Q = 16xabc = 10m¥ss.
3.57 - Van téc clia dong chay tang trong 6ng tru tron cé ban kinh r_ trén theo luat :

(159)
r

Vy = Voo [1— (;—)2] ;vr=0

(8]
Tim Q luu lugng dong theo cac trudng hgp sau :
a- d6i v6i toan mat cit cia Ong ;
b- d6i v6i vanh trong 6ng giéi han bdi :

r, = 0,5r, r, =r,

c- Dai véi tiét dién ong tit r, = 0, dén r = 0,5r
P < 4 2
Ddap s6: a) Q = 3 Vmado
T 2
b) Q = 39 Vmado
15m 2
c) Q= 25 Vmaxor
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3.58 - Cho biét quy luat phan bé van t6c dong chay réi trong 6ng tru tron cé ban kinh r

(160) 15 .

Tim luwu lugng dong chay.

D“ps""Q%( + (N, +2) x"z

3.59 - Theo diéu kién bai toan 3-56 va 3-57 hay tinh : Can dat 6ng do van téc tal khoang

(181) nao k& tir truc 6ng d€ do d\wc van tée trung binh cta dong chay :

‘ r,
Ddp s6 : a) Chay tang ; tai r = \[——— 0,707r
b) Chay réi : tai r = {

"\1[ / 2 ,
(n; +1)(n, +2) ]

1 .
(néu n| = 7 thi r = 0,758r ).

3.60 - Dong chit léng li tudng véi van téc v = const chay bao quanh hinh céu ban kinh r_

(162) 5 thé xem nhu dong chay d6i xing qua truc ¢ ham dong :

v, sin ry

(r? -7

1!1:

(theo hé toa dé ciu)

Tim luat phan b6 van t6c va cac thanh phdn vat téc tai doan AB (c6 thé theo toa do

tru hoac cau).

Tinh luu lugng ddong chit 16ng qua doan AB d6 (v6i 6 bién thién ti 0 dén 271)

X, =0, 1, = m, x5 =0, rg = 3m,
=lm/svar, = lm

Dap s6: a)v =20

r,
v, =V +v<1 +§)
3
rO
V=V<1 +;r—3)
b) Q = 27,21 m’/s.
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| Chuong 4.
DONG LUC HOC CHAT LONG Li TUONG.

4.1 - Ch4t léng H tuéng dung trong binh hé chuyén dong quay véi van téc géc w = 2.1/s.
(169) Cac thanh phén luc kh6i tac dong vao moét don vi khéi lugng tai moi di€m :

X=w2x;Y=w2y;Z=+g,
(truc z hudng xubng duéi). Cac thanh phan van t8c ch4t long trong binh :
y X
v, = ;v # ; =0
I A AN
Lap phuong trinh vi phan chuyén dong ditng cia ch4t 16ng trong binh va xac dinh ap

suft du tai di€m A(2 ; 2 ; 1), néu gbc toa do d trén mat dong va trong luong don vi
cta chét léng.

y = 1.000 kG/m> = 9.810N/m>.

Giai :
Phuong trinh vi phan Ole cho chuyén dong ding cta chit 16ng li tudng c6 dang :

e + s + . 4X - o ]
“ox "YWy T V2 P
v, av, ov 1 &
y y y op
-— + - _—= -5 -0 {
v, vy tv, =Y 7 (a)
v v av 1 9
z z z P
<+ = -z = - =
Y* 3x Y By MR Z P oz

Vi chuyén déng ding nén theo phuong trinh dudng dong ta cd :
vdy = vydx ; vdz = vdx ; vydz = v,dy (b)

nhan cic v€ cua hé (a) 14n lugt véi dx, dy, dz va thay (b) vao dd, ta cé hé phuong trinh
vi phin mdi : ‘

x X X 1 op
vx(axdx+ay-dy+—§;—d?>—de—P.adx

Y y y P

—_— + — + = = - = . = b
VY(ax dx % dy % dz) Yady P ay d (c)

ov, ov, av, 1 o
vz(gdx+g~dy+72-dz>=Zdz—P.-a—z-dz

68



Mat khac :

= 0; (d)

o2y
oy (2 +y2)?
ov.
Y-
: . 9z 0
Dua (d) vao (¢), ta c6 :
—y [—2xydx+(x2 —yz)dy] = wdx - 1 . o%» dx
@+ P ©
X 2 1 ap
—_— —-x)dx —2xydy | = dy — 5 . —d
(x2+y2)3 [(yz x) xy y] wzyy P ay y
1 ap
gdz — 7 9 dz =0
Hé phuong trinh (e) la ddp s6 thi nhét cta bai todn. Sau khi tdng hop lai, ta cd :
—xdx ydy

. 1
- = wixdx + wlydy + gdz — & d B3
o+ yz)s (xz + y2)3 ’ydy + g p 9P

Vi luc khéi 1a luc c6 thé nén ta cé thé viét : '

2 2
w’dx + wlydy + gdz = dU=d(2—22x—+%+gz)
L4y tich phan phuong trinh (f) ta cg6 :
2
= @ 2 —Y
p= y (x% +y) +yz — ®
28 ) 2 +y)e |

Dua cdac didu kién da cho vao (g) ta tim duge dp sudt du tai di€m A(2 ;2 ;1) :
pa 0,26247 kG/em? = 2,574N/cm?.

4.2 - Thé van t6c cua dong phdng chit l16ng li tudng cé dang :
(164)

¢ = x* - y*. Xac dinh do chénh ap sudt tai hai diém A(2 ; 1) va B(4 ; 5) n&u b6 qua
luc khéi va cho khéi lugng riéng chét léng 1a p.

Giai :
Ta Ung dung phuong trinh Bécnuli cho dong ch#4t 1éng 1i tudng tai hai diém A va B :

4 1
yzA+zB+P_2_=ﬂB+pB+P7

P
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4.3

Theo diéu kién bai todn d6 chénh ap suit gitia hai di€m A va B sé 1a :

ap = py—py = L4 -vE)

édéy:
0
_ 9% _ _
vy = oy 2y.

v o= \}vxz +yy2 = 2)}x2+y2

Tai diém A ta cd :

Vo = 2 \[ETIT = 2V5 ;
Tai di€m B ta co :
| vy = 2V T = oval
T dd suy ra hiéu ap sudt giita hai diém A va B la :
| Ap = p, ~ pg = 2P (41 - 5) = T2p.

~ Tai diém E cta binh chita ¢d d6 sau 10m, ndi mét 6ng dai cd miéng phun & dé sau

(165) 30m (H. bai 4-3a) so v6i mat nude trong binh chda. 6ng cé dudng kinh 8cm, diu O6ng
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cd 1ap mot voi phun T ¢6 dudng kinh miéng phun d = 4cm v6i hé s6 luu lugng 1a 1.
a) Xac dinh van t6c v, ctia dong nube ra khéi vdi ;

b) Tinh luu lugng cta ng ; ‘

¢) Xac dinh ap suit tinh tai cac di€ém E va S la di€m & trong voi phun ;

d) Vé duong nang la duong do ap.

Gia thist bd qua tén that va cho g = 10m/s’.
Giai :
a) Dya vao phuong trinh Becnuli d6i véi chit long li tudng ta cd :

P
PN
Y 2g

2
Va he o+ T 4 T
2g T Y 2g

hA+
Vi pa = pr va vA = 0 cho nén ha = ht + =

V2
T .
2 = h, = h; = 30m, vy v = V20 x 30

o]

do do :

v = 24,5m/s.



b) Luu lugng ¢d thé xac dinh bang céong thiic :
nd? 44 ~2\2 3
Q = X vr =g (4.10 %) 24,56 = 0,0308m"/s

Q = 0,031m%*h = 311/
c) D€ x4c dinh 4p sudt tai diém E ta cd phuong trinh :

P V2 P N vz,.

A A E E

+ — 4+ — = h. + — + —

Ba 4 2g By 4 2g

Theo bai toan, tiét dién tai E gidp bon lan tiét dién tai T nén ta ¢d :
V-
T

1 6,125m/s

Vi =
nhu trén ta c¢é diéu kién

Py =0,v, =0,
do d¢ tit phuong trinh trén ta suy ra :

P.. vz‘
K i 6.125°

| 7=hA—hE—~ig= 10—~§'0—‘=8,125m
Hay : ' ' p; = 8125m H,0

Tuong ty nhu trén, ti phuong trinh Bécnuli viét cho cdc mat A va S ta suy ra :

Ps vy 6.125°
7=hA—hS=—2—§=30— 56 = 28125m
Hay : p, = 28,125mH,0

Nghia 1a ap suét tinh tai S 16n hon tai E 20mH,0
d) Trén hinh vé bi€u dién dudng nang va duong do ap. R6 rang dudng do ap sudt hon
duong nang mot doan.

= 1,8756m

H. bai 4~3a
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4.4

H. bai 4-3b

- Mot doan c‘>’n,¢:3,v thu hep nim trong mat phing ding néi hai 6ng : 6ng 16n cd tist dién

(166) 0,50 x 0,40 (m?) véi van téc trung binh cia nuéc la v, 6ng thi hai cd tiét dién 0,50

72

x 0,20 (m?). Tai cdc mat cAt AA va BB dit ciac 6ng do 4p va d4p k& (xem hinh vé).

a) Xac dinh d6 chénh ap Ap, néu cho van téc tai A 1a 0,7v,, con & B 1a 2,3v,, luu lugng
qua 6ng la Q = 600 I/s. |
b) Xac dinh d6 chénh ¢6t nudc Ah trong 6ng chit U tuong dng v6i do chénh & trén, cho
g = 10m/s2.

Giai :

a) Ap dung phuong trinh Becnuli cho cdc mat cit AA va BB ta cd : |

h +pA+Vf\ h +pB+v§'
AT Ty EE I TN 2“g
2
Pa ~Pg 1 )
hay 7 = hghy + 5o (v = va) = —012 + (237 - (0D 5
Q 0,60 v
Vi : Vo =g~ 0.20 = 3m/s, nén 2—g = 0,45mH20
Po — P
Do do S— = —0,12+4,9.0,45=2,0'm H,0
Hay : Ap = p, - pg = 0,204 at

b) Trong 6ng do chit U tri s6 Ah co thé tinh :
2

1 2 2 Vo 2 2

el - = —12,3°“-(0 =

f)(VB Vi) 2 [( ,3)° = (0,7 ] 2,16m
2,16m H,0.

Ah

Vay Ah



.5 - Mot 6ng tron gdp khic chda ddy chit 1ong li tudng, moét ddu nhiung vao chét lAéng
167) cung loai d6 & trang thai tinh, ddu kia ti€p xdc vdi khi trdi § phia trdi, ng quay quanh
truc O-0 vdi van t6c w = const.

a) Xéac dinh vdi van tdc gdc w  bang bao nhiéu thi chit 1éng trong 6ng sé ¢ trang thai
tinh tuong déi.

b) Néu 6ng quay v6i w = 2w, thi luu lugng Q thodt ra khéi dng sé bing bao nhiéu ?

Bi6t : d = 20mm, h = 1.000mm, r = 400 mm, y = 1.000kG/m> = 981 N/m>

Giai : \

Ta dng dung phuong trinh Becnuli cho chuy&n dong tuong déi cia chat léng li tudng :

2 2 2
Py V] P, V2 Uy
nt g tgg=nty Yot (55 %)

Trong dd : v,, v, - Van t6c tuong d6i tai céc tiét dién.
u;, u, - Van tdc theo tai ti6t dién dd.
2 2
u T
2g

- Do tang (hoiac giam) dong niang don vi khi k€ dén cong cha luc li tam.

a) Theo bai toan, ta co :
. ’ we. ¥
zlth,zz=0,p1=p2=pa,ul=r,u2=0

Dua céc gia tri nay vao phudng trinh trén, ta dugc :

' 2
P, p, (w0
+— +0=0+— -
ht 0 +0 =0+ 7+ — 0
o o4 . _ V2gh 9
Tu do ta co W, = T ; 4|1_
Homo bang 56+  w, = YEISLLO0 _ 1y o7 Lo ]
D4y ciing 1a dap s6 cta cAu héi ddu tién. A l |
b) Khi o = 2w, thi : A—]
2
h + _vi _ (2wor) L r
2g ~  2g | |
hay : — 1 d l
v, = \]4w02r2—2gh 2 l 2

_¥£z
T day ta tim dudc luu luong chét 16ng thoat ra = —_
khoi ong : —_— o — —

© nd? xd?
Q = TV] = —4- 441‘ —2gh
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4.6

Vi theo trén : w, = ——&'2!.11
nd?
nén : Q= e V6gh
Thay s6 vao bi€u thdc trén ta cd :
3,14.0,02 _ “
Q = === V609,81.1,00 = 0,002407 miﬁ = 2,407 Vs

- Chét 16ng li tudng chay tit b€ chia l6n Q qua vdi hinh tru tron va dap vao tdm chan

(168) phing. Ta4m chin nay ding dé€ bit miéng mot voi hinh tru tron cd cung tist dién vai

T4

vdi trén va gin vao cho bé& chia 16n B chia cung loai chdt 1ong. Bigt do sau cha chat
l1éng li tudng ti mat thoang dén tam voi bé chda B 1a h,,.

Gia st muc chdt 1ong & bé A 1a khong déi, tim do sau t6i thi€u h, cta nd dé& giit duge
tdm chan khong roi (b6 qua trong lugng tdm chan).

Giai :
D€ giai bai nay ta ing dung phuong trinh déng lugng (dinh li Ole — 1) va céng thyc
tinh ap luc 1én thanh phang cua ch4dt léng & trang thai tinh.
O bé B ap luc chit 1éng tac dong lén tdm chan sé 1a :
P =pS = yh,S
(S - dién tich tiét dién caa voi).

O bé A xung luc chit 1ong khi chay ra khéi voi dap vao tdm chin sé l1a :

R = pS vi.
Bd qua t6n thit cda voi phun, ta cd :
v = V2gh,
R = pS(2gh,) = 2gpPSh,
Mudn cho tdm chian khéng bi roi thi :
R=P
Tu day ta tim h; :
2gpSh, > ySh,
hay
L]
g

hlz

Nhu vay, muén tdm chan khong bi roi thi
d6 sau b& chia A (h;) nhé hon mdt nita
d6 sau h, cua b€ chia B




4.7 - Tia chdt long phun lén theo phuong thang ding ti 6ng cd dudng kinh d, véi van

(169) téc v, va gap phai vat can trén duong di cé dang hai nia qua cdu (zxem hinh vé). Biét
trong lugng vat can 1a G, trong lugng riéng chit long la y ; xdc dinh d6 cao z ma vat
dugc nang lén so v8i miéng ong (theo v ).

Giai -
Tai vi tri vat cdn dudgc nang 1én va cin bing ¢ do cao z ta/cé di diéu kién .:

R=G (a)
~Tinh R : Tu dinh li Ole 1 suy ra :
R =2Q,v, = 2Pw, v ,v, = 2 é w VvV (b)

ool
Trong biéu thic (b) v| chua biét, d€ tigt dién 0-0
va 1-1 (0-0 la mat chuan)
2 2
Pa Vo _ N P Y1
e 2¢ 27y 2g
Tu do : 3

v, = \IVOZ - 2gz (c) ‘

Két hgp cac bi€u thidce (a), (b) va (c) ta co :

ndzyv A %
G = ;gn\Jvoz—Zgz 2ol |
0

Tu day ta tim duge do cao nang lén :
2
Vo < G >2 2g
z = - (—\"=
2g 2 2
oy Ve H. bai 4-7

4.8 - Ch4t 16ng li tudng khong chiu nén chay ti bé 16n qua voi ra ngoai. Biét voi dai 1 va
(176) dién tich tiét dién S = const. Trén b& chita dat moét voi cho chit 1éng chay vao dé disu
chinh sao cho van téc dong chay ra dugc bi€u thi bing hé thic :
v=yv,-at;
trong sudt ca thoi gian chay ra. Su thay ddi van téc dong theo tiét dién 6ng khong dang
ké. Tim thanh phin nadm ngang cta lyc giit cho bé chia dugc 6n dinh. Gia thiét rang
van toc dong trong bé chia so véi van t6c trong dng khong diang ké va hé s6 eo hep
clia dong qua voi la € = 1,00.

Giai :

Thanh phan nidm ngang cia luc cdn giit 6 ddy d& cho b€ chda & trang thai c¢6 dinh phai
bang tdng luc quan tinh cia dong trong 6ng [vi v = v(t)] va dong lugng dong trong
Ong dg, tic la :

F=F,+F,
dav
Trong dg : F, = m, FTy F, = m,v;
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- dv
Vi: v=v0—at,néna=—a

m, & day la khéi lugng chit léng ca doan 6n% 1:
’ m, = PSi
mat khac, F, = m,v va m, = S nén
F, = pS(v, - at)?
Téng hop lai ta dudc | °

F = -pSla + pS(v, - at)?

]

R) —_—

<

H. bai 4-8

-

4.9 - Ch4t 16ng c6 khéi lugng don vi p = 109 kGs*/m* = 1.069 Ns/m* phun ra tit hai éng
(171) phun theo hai chiéu déi nhau quanh truc O c6 dinh. Lap bi€u thic tinh mémen dp luc
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thay dong theo hai trutng hogp :

a) Cac 6ng phun & vi tri cé dinh.

b) Cac dng phun quay quanh truc cda né v8i van téc goc w = —_]%4— /s theo hai chiéu
|

thudn va ngugc nhau.

Bist : S, = S, = S, = 0,02m%, v = 4m/s, | = 6m

Giai :

Vi 6ng quay va ch4t 16ng phun ra theo hai chiéu ngugc nhau nén ching tao thanh mot
nglu luc dng véi truc O.

Vay momen dong lugng trong trudng hgp nay sé la :

1
M, = 2(PS,v S)v = pS vl



Dua s6 lidu vao bi€u thic trén ta cd :

wl
v1=vi-—

2

Trong dé ddu * bi€u dién theo chiéu nguge hoidc chiéu thuan véi chiéu quay cta Ong

quanh truc O.

Né&u theo chiéu thuin ta sé cd :
1
M, = ,ov(v —3) 8] =863 kG.m = 846,8 N.m
Né&u 6ng quay theo chiéu ngugc v6i chiéu phun ra clia chit léng ta sé co :

M, = pv(v+ %) S, = 327,31kGm = 3210,8Nm.

Z

A
Fi==
g B
JYA N 1EP

( 4 I D
, - -
4 w( z -
| -

-— __'T:r_—__“_)j .i. | ==
¢ K, BY K 0
H. bai 4~9 H. bai 4-16

v
Cho cac thanh phan van téc :
72)

vx=3x;vy=4y;vz=0v£1hémltch=gz.

Lap hé phuong trinh vi phan chuyén doéng ditng cua chét 16ng li tudng. Xac dinh ap
sudt du tai diém A & do sau 1m du6i mat thoang (truc z huéng xubng duéi) va cd x,

= 2, y, = 2, gbc toa d6 ndm trén mait dong.

Dap s6 : a)qxdx+%.%dx=0;
1

16ydy+p.52d =0
1 op

9dz P.Edz—o

b) p, = 0,59 kG/em® = 5,79 N/cm?.
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4.11 - Biét thé van tdc cta dong chit long li tudng
(173)
¢ =mx +my +p+qt;
trong do : t — thai gian ; m, n, p, q — cdc hang s6.
Lap hé phuong trinh chuyén dong khong ditng va 14y tich phan cho dong chit long li
tudng cd luc khdi 1a trong luec.

Dap s6 :
a)%.—ggdx+a—ax<m2+;2+pz+q>dx=0
%.%dz-&-%(ﬂz—%—tp—z+q>dz+gdz=0
b)$+9i2%2—22-+z+-2—=‘0(t).

4.12 - Cho th€ van téc cua dong chit 1ong li tudng
(174)
p = —-—:—Zt—véhémhch = —-gz
T
Tim ap sudt du tai di€m A(1 ;1 ;1) sau 20 gidy chuyén dong. & thai diém diu 4p suit
tai diém nay bang p, = 1,2kG/em® = 11,77N/em?.
Dép 56 : pa = 0,286 kGjem? = 2,806 N/em?.

4.13 - Cho biét van téc tuong d6i cia nudc chay bao quanh thuyén doc theo dudng mén

(175) nuéc tang lén gdp do6i so v6i van téc cha thuyén. Ap sudt cla nudc tai di€m mii cia
thuyén (& cing do sau) la p = 1,5kG/cm? (14,7N/cm?) van téc thuyén so véi nuée 1a v
= 18km/h.

Xét sy thay d6i ap sudt cia nudc trén mat dudng mdn nude.

Dap s6 : p_ = 1,431kG/cm’ = 14,04N/cm’.

4.14 - Mot khéi chadt 16ng li tudng cd chiéu dai 21 ndm trong 6ng thing c6 mit cit khong
(176) ddi va nhé. Méi phan t8 chat léng chiu tidc déng cia ngoai luc huéng doc theo 6ng dén
mdt di€m cé dinh va ti 1& vai khodng cach tit phan td dé dén di€m nay.
Xéc dinh chuyén dong cia chit long va luit phan bé ap sudt tai méi mot phan t6.
Dap s6 : a) Phuong trinh vi phan cia chuyén dong chit long.
an 1 ap
il =
op
ay
op
oz
Trong d¢ : a- gia téc chuyén dong.

=0

=0
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b) Luat phan bd ap sudt : /
P_2 x-2@e+2-x

Yy~ 2g
Ap sudt tai diém giita caia thé tich chat léong sé 1a :
P_ 2 12
b4 2g

4.15 - Dong chit 1éng li tudng khong nén duge c¢6 thé va ding cé cac thanh phan van tée :
(177) '

v =4ax;vy=3ay;v = Taz

X z
Lyc khéi cia nd cd cic thanh phén :

X=_b2x;Y=b2y;Z=—z

X4c dinh quy luat phan b8 ap sudt néu tai gbc toa do biét p = p, va v, = 0 truc z
huéng 1én trén. Tim phuong trinh mat tu do cta dong.
Dap s6 :

2 2
a) p = p, +,o%(x2+y2)_—yz -p %(16:2 +9y* +497)

b) (b% — 16a%)x + (b? — 9a®)xy? — 49a°z% —2gz = 0.
4.167 - 6ng thing ding AB c¢6 mat cat nhé va khéong déi ; ¢ phia dudi chia 2 nhanh 14 2
(178) 6ng BC va BD nadm ngang. Tiét dién cta hai 6ng nay cung khong d8i va cung bang
mot nda tiét dién 6ng thing ding trén. Tai B c6 hai khéa K, va K,. Lic ddu hai khva
nay cing dong va ong AB chia ddy chét long li tudng dén d6 cao AB = 1.

Xic dinh chuyén dong clia chédt long sau khi hai khoa nay cing mdé nhanh mét ldc.

Ddp s6 : Chuyén dong cia mat mde chit long troﬁg O6ng ding dugc bi€u thi bang
phuong trinh z = lcbs ( \’ % t ) (z — d6 cao bién thién cda chit long A’B
\ theo thoi gian t tu lic bat dau md khda).

4.§\ - iIai binh tru tron gidng nhau va cung bit kin mét

(179) dau, cd chiéu cao H, ddy ctia ching théng v6i nhau bang
khéa K va cing ndm trén mat phidng ngang. Mot binh |
chia diay nudc (dudc xem la chidt 16ng li tudng), con
binh kia chda khéng khi cd 4p sudt p_ c6 th&€ can bang
voi cot nude h (h < H). Tai thdi di€ém nao dé khda K
md va xudt hién thong nhau gitta hai hinh.
Tim d6 cao nhft ma nudc cé thé dang 1én & binh thd
hai gia sit khong khi trong binh chiu nén va ding nhiét.

o ]

I
,,'l’I:”:q =N

x
|

!
H

!:,
;
> &

Dép s6 : DO cao nhit cta nudc dang 1én & binh 1a
nghiém cua phuong trinh :

||||l
?
11

(N

H-x 0 al
H ~ , H. bai 4-17

Hx - x> + Hh Ln

Véi h < H.
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4.18 - Chat khi ¢ nhiét dé khong d6i chuyén L#(_mg trong 6ng tron thing cd tiét dién khéng déi.
(180) \
B6 qua luc khéi va cho rang van téc v tai cdc diém cia mit cit déu nhu nhau tai thoi
diém t nao ddy. Lap phuong trinh chuyén doéng cia nd. Gia sit chdt khi ¢d p = const.

2, - 2
v ) ov 7 OU v
Dap s6 : — + = (20 = +v°—=) =k —
P o2 | (2 % ax.) o
P N " p
k = 3 X~ truc toa do trung véi truc ong).

4.19 - Theo diéu kién bai trén (4.18) hay lap phuong trinh chuyén dong cho chat khi ding
(181) nhiét chiu nén. (P # const).

22 2

Dap s6 : i'g = —?—2 [(v2+k)ﬂ]
at ox

4.20 - Dong chat léng li tudng khong chiu nén va cé xirculat van téc bao quanh tam cé

(182) dinh. Cho dong chay la ditng va phang, b6 qua luc khéi.

a) Tim phuong trinh vi phan lién hé gita ap suit p thanh phdn van tdc v va ban kinh r -
khoang cach tit dong dén tdm c§ dinh.
- b) Tim bi€u thdc lién hé giita 4p sudt p va ban kinh r cho cdc trudng hop :

_C.
S vo_‘_r’
Trong dé Q va C la céc gia tri khong d8i, v, = 0 cho toan dong.
b o5 o p
ap so : a ar—Pr’

b)p=ﬂ%rz+comt
C
p=—p—2;+const.

4.21 - Chding minh ring v6i chuyén dong khong xody, cd th€ van téc ¢ cua chdt long li
(183) tudng khong chiu nén thi xung luc giita hai tiét dién nhé (3 d6 c6 ¢ = C, va p = C,)
trong 6ng dong cd thé€ bi€u thi biang céng thic : '

M
R = > (€, -Cp
trong dd M - luu lugng khéi tic thoi cia chdt 1ong di qua 6ng.

4.22 - Cho phuong trinh ham dong ¢ = x% - y2 ctia chét léng i tudng khong chiu nén.
(184) -

a) Tim vecto gia téc toan phdn @ va ching minh ring nd ti 1&6 v4i ban kinh vecto.
b) St dung két qua trén tim ap sudt cta dong né&u bd qua luc khéi.

Ddp s6 : a)@ = &F;
b) p = -20r* + C;

Irl= \lxz ;2).
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4.23 - Chédt long li tudng chay bao quanh /tru tron cd chiéu dai vo6 han véi van tée
(185) |

] l ot

v, = const Thé& van t6c cia dong tai ddy : ¢ = v (r + ) cos (viét theo toa do

cuc, r, — ban kinh hinh tru).

a) Tim quy luat phan b6 van téc va hé

s6 4p suat trén mat hinh tru. iy
b) Tim véan téc, hé s6 ap sudt va dp sudt
du cta dong cd topa dé r = 2r_, 0 = 7w va
néu biét v_ = 10m/s.
Biét trong lugng riéng chéit long la : y
y = 1.024,&%G/m> = 10.053,29N/m> r
Dap s6 : a) v, =0 e
- ¢
VO = - 2V°°Sil'ﬂ > >
—- x
2(p —p,) — fo
p = 2 > = 1 —4sin’
PVe
3
b)v=va = 7,5nys ;
v .2 7
Cp=1- (7;) - 16
H. bai 4-23

v2 )
PP, =C, 5 = 2270 kG/m’=22.268,7 N/m2.

2
‘4.24 "o

- Ap dung bidu thic thé van toc bai 4.23, P =V, (r + 7>c0s0, tim cac bi€u thic biéu
(186)
thi do0 gidm 4p suit tai cac diém 1, 2, 3 ; (p, - py) va (p, — p3y) trén mat hinh tru.

Biét van t6c dong la ve va gdc léch ctia dudng trung binh véi phuong dong la «.

Dép s6: p, —py = 2P vZ sin2acos20 | ;

o

P, —P3 = 2ﬂvi sind sin(f| — 2a).

'/4.25 - Thé& van t6c cia diém hut cd dang :
(187) - .
_®

1 .
Q= 1 .—;,trongdor-

Biét luat bién thién luu lugng theo thoi gian la
Q = Qo &, xdac dinh luat bién thién dp suit.

pip g P Po_ Qe a1 1 QF;
P SO T T 4T dr 2<4Jtr

; T ~ chu ki mach déng

=™
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‘\/4.26 - Khi ch4t long If ludng chay ding rL khéi 6ng hinh chép cut thi cdc quy dao caa cac
(188) phan té chét 1éng tao thanh nhirng dudng thing hdi tu & dinh hinh chdp cut ds. Gia
st chuyén dong la ding nhiét ; tim hé thdc gitta cdc van téc v, va v, tai cic tiét dién

1-1 va 2-2 c6 céc dién tich mat cat 1a S, va S,.

Dap 56 - 2 s ¥iow
ap s6: =g €
P
k = P = const)
7
¢ Roz 4
boe= 0
5 %
t 2 2 . T
2 Z
7
H. bai 4.26 H. bai 4-27

4.27 - Xac dinh 4p sudt du tai diém ddu A cha vat tron xoay khi vat chuyén dong tinh tién

(189) trong chat 16ng lj tudng v6i van téc khong ddi v, = 10m/s. O xa vat thé (tai vo cuang)
chdt léng duge xem la ddng yén. Biét trong lugng riéng cuia chédt long la y = 1.024,8
kG/m® = 10,054.10° N/m>.

Dap s6: pa ~ Po = P —2‘1 = 0,52at.
4.28 - Quat li tam thSi khéng khi ti modi trudng khi quyén vao dng phun. Tai than 6ng
(190) phun hinh tru cd dudng kinh d = 200mm néi mot ong con xudéng bé chda nudc. Cho
biét mic nude dang lén trong 6ng la 250mm, xac dinh lugng khong khi qua 6ng phun
(xem khong khi la chit 1ong li tudng khong chiu nén).
Ddp s6 : Q = 494mY/s.

4.29 - 6ng Venturi dat trén may bay d€ do luu lugng khong khi thai ra tit thiét bi con quay
(191) ty dinh hudng. Xac dinh d6 chan khong tai mat cit hep cia 6ng néu cho : D/d = V2
van téc mdy bay v = 100m/s, y,, = 6,12 N/m> tuong dng d do cao 6.500m.
. 3
Dap 56 :po - p = 5 PV = 88.290N/m’.
4.30 - Khi lam thi nghiém cdc mé hinh vat th€ tron xoay trong 6ng khi dong véi van téc
(192) dong khi v = 60m/s thi d6 chan khong tai mot di€m bang (p, - p) = 549,36 N/m?.

Xac dinh ap suit du (p - p,) tai mot di€m tuong tu nhu vay cia vat thé thuc chuyén dong trong
nudc bién véi van téc v = 20m/s ; nhiét do khong khi trong dng khi dong 1a 15°C dudi 4p sut
760 mmHg (tai T = 15°C 4p susit 760 mmHg khong khi cé trong luong riéng y, = 1,22kG/m> =
12,03 N/m> va ciia nuéc bién 1a y = 1.024,8 kG/m> = 10.053,29 N/m>).
Pap s6:  (p - p)r = —5.200 kG/m*

= -51.012 N/m?.
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4.31 - Nudc chay ti bé 16n ra ngoai thao 6ng l@B‘é qua tén t:,hé’t, tinh muc nuéc H, trong
(193) bé& chia d€ ap sudt tai tiét dién co hep cua 6ng loc cd th€ bang 0 theo li thuyét. Biét
d, = 100mm, d, = 150 mm, H, = 1,15m. ‘
DPap s6 : Hy = 1,1m.

4m
"o | |
A
H. bai 4-31 H. bai 4-32

4.32 - Xac dinh ap sudt tai cac di€ém A, B, C, D ; cho biét 6ng cd dudng kinh d = 3cm,
(194) miéng 6ng eo hep cd dudng kinh lcm, cdc eo kich thudc theo hinh vé.
Bé qua t6n that.

Daép s6 :

% |

py = 91,23.10°N/m? - dp sudt duw. = = =
py = 6.867 N/m? - 4p sudt chan khéng — —
pe = 26,5.10° N/m?® - ap sudt chan khong. ™ T

pp = 52.10° N/m® - ap sudt du. - Py

4.33 - X4c dinh ap sudt tai di€m A trong cac
(195) trudng hgp sau (hinh vé 4.33)

J5m

a) D4du 6ng cd lap voi phun cd dudng kinh
miéng phun biang 1/2d.

b) D4u 6ng khoéng lap voi phun.

Bd qua tén that.

Pap s6 : a) p, = 29,43.10°N/m>
~ 3mH,0 (4p sudt du)
b) p, = 53,955.10°N/m? = 5,5mH,0
(dp sudt chan khéng).

H. bai 4-33
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\/4.34 - Xac dinh luu lugng cta sing phun dé’kﬂg chit 1ong di qua diém A. Cho biét miéng
196 1 1
( ) ong phun la Ed =3 2em = lem
(Xem hinh veé).

Ddp 56 : Q = 5,73 Is (v, = 13 m/s).

H. bai 4-34

\/4-35 - Xac dinh d6 cao H t6i thi€u d€ voi phun dong nudc vugt qua tudng chan.
(197)

Tinh luu lugng qua voi p
Biét d = 2c¢m ; bo qua tén thAit.

bap s6 : H ;= 5m.
Q = 3,14 I/s.
H

Q/  om

sm

H. bai 4-35



4.36 - Van t6c di qua diém cao nhat B ctia dong chit léng cd tri s8 10m/s. Tinh dp sudt tai A.
«198)

Dap 6 : pa = 118.10° N/m?.
= 12mH20
(4p sudt du)

H. bai 4-36

4.37 - Hai voi phun chét léng li tudng tit cdc do sau h, va h, va gap nhau & A.
(199)

Hay nghiém bi€u thic :

hy, = hyy,
=
T 1H
—— + —_—
| /T
hy
L —VL?qT-—l’ — - ¢C
=] Al
4 k= - NS
4, - = JB
4 )
A

H. bai 4-37 H. bai 4-38

'4.38 _ xac dinh luu lugng trong 6ng xiphong va cao trinh cia miéng 6ng B, néu tai di€m
(200) ca0 nhat cot ap chan khong h, = 8m ;

Ddp s6 : Q = 28,261/s.

cao trinh cia B : V = 7m.
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V4.39 - Luu lugng cung cép cho may bom phun tia la Q = 30l/s kich thuéc may bom : dudng
(201) kinh 6ng l6n D = 100mm, cua ng nhd doan hep nhdt d = 50mm. Nudc ti ng cd ap:
chay vao khong khi. )

Tinh : Néu may bom dat ngang theo truc O - O § d6 cao cach mat nudc x = 4,5m thi

c6 thé hiat nuédc 1én dugc khong ? Bé qua t8n thit nang lugng.

Dap so :

khong. Py
K .
0 |
g ) .
e
) |
7
7
/
— | %
= . v
o —H bai 4-39.

4.40 - Nuéc chay ti 6ng qua khe hep giita hai dia tron réi ra ngoai khong khi. Xac dinh

1

- Dap s0 : Ap sudt du tai cac diém A, B, C, D 1a :

0, p. (chan khong) = 66,7.10° N/m*

Pp =
p, = 1667N/m’ = 0,017at.
pp = (chan khong) = 27,76.10°N/m* = 0,283at.
72¢m
\0 e 5cmj5 .
&id fron 1
\ Tem
3m 2kcm
| |4
H. bai 4—40
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(202) ap sudt tai cac diém A, B, C va D, cho biét luu lugng nuéc Q = 3,14l/s.

v
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Ty,

FQ

6€M

H. bai 4-41



¥4.41 - Dat 6ng Pits nhu hinh vé& bai 4.41, nuéc sé dang cao 5m.

1203)
Xac dinh luu lugng nudc trong 6ng va chi sé ap sudt trong ap ké. Cho biét g = 10m/s*.
Dap s6 : Q = 10,5s , p = 17.775N/u’ = 0,18 at.

% 4.42 x - Mic nudc dang lén trong 6ng Pit6 dat & di€m cao nhit cua dong chit léng duge bigu
(204) dién nhu hinh vé bai 4.42. Xac dinh luu lugng sting phun va gdc 6 giita sing phun va
phuong ngang.
Dap s6: Q = 3ls;
cos 8 = 0,74 ;
6 = 47°45’.

3m

L
8
A 2
\ l
—z_—f‘ﬂ )
2/
H. bai 4—42

T443 x- Xac dinh chi s6 ap sudt trong ap k& dat & miéng sung phun néu ap k& dat trén dong
(205) nudc thdp hon miéng sing phun 2 mét chi 1,8 at. Cho g = 10m/s°.

Dap s6 : py = 1,5at.

A

46m

H. bai 4—43

das

(206)

- Nudc chay trong 6ng ngoat cé cac dudng kinh khac nhau.

X4c dinh d6 chénh muc thiy ngan trong 6ng chit U.
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Cho Q = 31,4 Ifs, Yhg = 13,6yy;
Ddp s6 : A h = 47cm.

&cm

soem
g

H. bai 4-44 H. bai 4—45

\/4.45 - D6 chénh muc thiy ngan trong dng chit U ndi hai ddu vdi cudi 6ng hat va dau Ong
(207) ddy 1a Ah = 50cm. Duong kinh 6ng hit d;, = 8cm, dudng kinh 6ng ddy d, = 6cm.
Bo6 qua t8n that, tinh cong sudt cua bom. Cho luu lugng Q = 17 U/s.
Ddap s6 : N = 1,25 kW. -

4.46 - Mot qua thuy 16i duge phong trong mat phing ngang & d6 sau 10m véi van téc v =
(208) 15m/s. Xac dinh ap sudt ¢ ddu mii. Biét d do sau d6 nudc cd khéi lugng riéng 1a :

P = 1,02.10° KG/m?3, cho g = 9,81m/s%.

lQ

H. bai 4—-46 H. bai 4—47

: \A"“ - D€ ldy nudc cho dau mdy xe Idta ngudi ta bd tri thist bi nhu sau : 6ng tron co dudng
(209) kinh d = 150mm, uén hinh chit Z dugc gin vao toa xe chd nudc (xitec) § gan ddu may.
Dau dudi cha 6ng dat hudng ra phia trudc va dugc d€ chim trong ranh ddy nudc (ranh

nudc nay dat song song vdi dudng ray va nudc ¢ trang thai tinh).
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D6 cao tu mat nudc dén diu cudi 6ng la a = 3,5m. Nhu vay, khi toa xe chuyén dong
thi nudc sé vao 6ng tit ddu A va d6 ra d ddu B ma vao xitec.

Giai thich diéu do ?

Tim luu lugng nude chay vao xitec néu van téc ddu may v, = 72 km/h. Bé qua lyc ma
sat va luc can trong Ong.

Dap s6 : Q = 323 I/s.
/
l'4.48 - Voi phun nuéc ra ngoai khong khi theo phuong thang ding tit dusi lén. Xac dinh ap
(210) suat, luu lugng va cong sudt cha vodi, néu vdi co dudng kinh d = 107 mm va phun dat

‘ d6 cao 156m.
Dap s6: p = 153 at ;
Q = 500 I/s ; ,

750 kW.

z
[l

N\

k]

d- 1077m

H. bai 4—48 R : H. bai 4-49
/

v;-49 - Tuong tu nhu bai 4-47 d6i véi 6ng cd dudng kinh d = 10cm din nudc vao thung
(211) chya & ddé cao 3m. '
a) Xdac dinh van téc cia 6ng dé€ dat d6 cao ndi trén.
b) Xdc dinh luu lugng nuée vao bé chia, néu 6ng van téc v = 72 km/h.
Ddip s6: a)v="T75m/s = 29 km/h.
b) Q = 145 I/s.

4.50 - Chat léng li tudng cd khéi lugng riéng P, chay vao 16 sudi va ¢ day duge dun nong

(212) lén cho khdi lugng riéng gidm xuéng dén P>- Sau do chit léng chay vao 6ng c¢d chiéu
cao y. Bé qua qud trinh dun ndng, coi chéit 1dng la khéng chiu nén, tim van tdc v cia
chit 16ng & cudi éng.

Van téc chét 1ong chay vao 16 c¢d th€ bé qua va ch4t 16ng lic chua dun ndng (cd Py
pha day dng (H. bai 4-50).

Dap 56 : v = \l 2ey (L~ 1

ap s6 : v = 2y < 7 ) .
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H. bai 4-51

H. bai 4-50

4.51 - Hai ban phing song song cd chiéu dai 21 dat cach nhau moét khoang b. Ban trén
(213) chuyén dong xudng ban dudi véi van téc v, = const.

O giita hai ban phang nay chia ddy chat léng li tudng khong chiu nén. Khi tdm trén
ép xudng thi chit léng sé chay ra hai bén song song vdi cic ban va tai tam cdé van tée
bang 0.

Bist b«1, van t6c v song song vdi cac ban va khong d6i theo bé rong cia khe giita hai

ban. Xem dong chdy mdt chi€u song song vdi truc x. K~

a) Ching minh ring vén téc tai di€m cach tam

v OX

moét khodng x sé la v = 5

b) N&u khoang cach b thay d8i theo thoi gian
va cho 4p sudt du bén ngoai bang 0, tinh ap
sudt tai di€m cach tam moét khodng x.

B6 qua trong luc.

Pap 56 :b) p = fg <%>2 02 - x3).

4.52 - Biét chiéu dai dng thoat nudc ctia tuabin la

(214) h = 5,0m, tim tri s6 chan khong & noi bit ddu
cia &ng d6. Cho bigt dudng kinh ctta vao d;| =
0,7m, dudng kinh cda ra d, = 1,4m va ldu
lugng Q = 1,3m%s ; bé qua tén th&t nang
luong. o

Dép 56 : h, = 5,8m.



4.53 - Giita hai nda hinh tru tron dai 5R va
(215) ban kinh R co dong khi li tudng v6i khéi
lugng riéng P phdng qua.
Vian tdc cta dong tai doan hep nhat dat

i
"‘lk
r

dé/n vV = Vmax.
Xac dinh luc P c6 xu hudng kéo dai hai
nta hinh tru lai véi nhau. .9 . S . 9

Pap s6 : P = 1,755 PR? viax -

74.54 - Chiat long li tudng chia trong binh cd
(216) mat muc la mat tu do. Xac dinh luu lugng
ctia nd chay ra khéi 6ng néi v6i day binh, A , 4
néu 6ng quay véi s6 vong quay khong déi :
la n = 360 vg/ph.
Biét duong kinh 6ng la d = 30mm, khoang Unax
cach gita mat thoang va 16 1a H = 1,2m,
khoang cach tit truc binh quay dén miéng K‘W
ongla R = 0,8m. L) v= V4" @
Pap s6: Q = 2,15 s. \QS
. v«

N

H. bai 4-53
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H. badi 4-55

H. bai 4-54

"4/.55 ? - Hé thdng voi ubn va binh chda kin gin véi nhau nhu hinh bai 4-55. Binh chda day
(217) chét 16ng dd cao h; so ¥6i mat chudn O - O va quay quanh truc cia nd véi véan- tée

goc w = const.
Xét : a) V6i s6 vdong quay n-t6i da bing bao nhiéu thi chat 10ng khéng chay ra khoi voi duge ?
b) Tinh luu lugng chay ra khéi voi néu chow = 5 Vs. Biét : H; = 1,2m, 1 = 3m, d = 0,05m,
a = 60°C.
bap s6 :  a) n . = 51,6 vg/ph.
b) Q = 9,901 Vs.
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4.56 - Dung cu do Mati6ét (Mariotte) c6 6ng thing ding chiéu dai L dugc bi€u dién nhu
(218) hinh bai 4.56.
a) Xdc dinh van t6c v § cudi dng A theo do dai L ; gia thiét midc nuéc trong binh khéng déi.

b) Xac dinh chiéu dai L néu tai mat cit eo hep M van téc tang dén 1 4v va ap suit
giam di 10mmHg.

¢) Tinh van t6c v trong trudng hop do ; gia thiét :
: g = 10m/s%.
‘ p, = lat.
Ddp s6 : a) v = V2g(L +0,5) m/s ;
b) L = 4,78m ; '
©) Vpax = 10,27m/s.

AARBALSNARES

oeiine
°4
.~
o
o

.’ﬂc’” :‘ - :

soen Khing kb’ N2
. ~ :
H __—_"] —_— .=
. =
~ 7
» — Cm— . —
Vs
H. bai 4-56. H. bai 4-57

4.57 - M6t binh kin gém ché4t léng va chédt khi. Ap k& chi 0,07at. X4c dinh van téc ciia voi
(219) phun khi cho cdt 4p 1,2m trong cic trudng hop sau :
a) Chét long la nuéc.

"b) Ch4t 16ng la ddu cd ti trong 0,70.

c) Chat 1ong gém mot 16p nude 0,3m va mot 18p ddu O, 90m cd ti trong 0,70. Bi&t
g = 10m/s?

Dédp s6 : a) v = 6,16m/s
b) v = 63m/s
c) v = 5,m/s.

4.58 - D€ din nudc tit b€ chia 16n qua tudng chin dén mot vi tri thdp hon ngudi ta dung 6ng
(220) xiphong cé dudng kinh d = 10cm. Di€m cao nh&t M cao hon mic nuéc trong b& chia 4m
a) Xac dinh luu lugng 16n nhit d€ khong c6 xam thyc.
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b) Xac dinh do sau ddu 6ng xa.

c) Vé dudng nang va dudng do 4ap.
Cho g = 10m/s?, p = lat (10mH,0)
Ddp s6: a) Q = 86 l/s.

b) h, = -6m.
¢) Dudng nang va dudng do ap bifu dién (H.bai 4-58b).
M )
M Buoig | |ndng
ﬂ ﬂ —— = -._Tr.
_f_ __,% — - % 2
e | - Uy
—_— — — Zg
s\le
! ST R
Dutng | dodp
H.bai 4-S8a H.bai 4-58b

4~59 - Bom c¢6 luu lugng Q@ = 9.000 1/ph. 6ng hat c6 duong kinh d, = 30cm co ap suit
(221) chan khéng & cuéi Ong la p, = 20cmHg. 6ng ddy cd dudng kinh d, = 20cm & trén truc
bom moét khoang 1,22m, ap k& chi 0,70at.
Xac dinh cong sudt cia bom né&u cho biét hiéu suit
n = 0,80, cho g = 10m/s’.
2220 kGm/S
29,8m.1
21,78 kW.

Dap s6 : N

H. bai 4-59 H. bai 4-60 .
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'\/ 4.60 - Quat néu lam viéc nhd moét dong co 35m.] thdi khong khi véi van téc v = 10m/s
(222) trong 6ng c¢d dudsng kinh D = 0,8m.
Xac dinh hiéu suit cia quat cho biét :
i = 1,226kG/m® = 12,08 N/m>, g = 9,81m/s’
Dép s6 : = 0,76.

4.61 - DA4u cd ty trong 0,8 chuyén dong trong dng loe cé van téc thay d8i tuyén tinh trén
(223) doan truc 6ng AB dai 0,5m 14 5m/s va 1m/s.

a) Tim do chénh 4p suit tai cac di€ém A va B.

b) Xdc dinh gradien d4p sudt tai cdc di€m A va B, cho g = 9,81m/s2

Ddp s6 :  a) Apyg = Pg — Po = 979mmH,0

b) g = 3260kG/m> = 31980N/m> (tai A)
<=
dp = 652kG/m> = 6.396N/m> (tai B).
dx {x=0,5 .

H. bai 4-61 H. bai 4-62.

\/4-62 - Dong nudc chay qua dap tran AB c6 bé rong b v8i dudng mat nudc duge bigu dién nhu
(224) hinh bai 4.62. Tai dinh dap dudng mit nudc ha thdp mot doan y ed van téc v ndm ngang.
a) Xac dinh ham luu lugng qua dép tran phu thudc bé rong b, cot 4p H, van téec v, va y.
b) Tinh y tuong ing v6i luu lugng 1lén nhit.
c) Gia thiét dong sdng rong (vo = 0). Tinh Qmax trong trudng hgp dd.

Ddp s6: a) Q=DbH-y) ‘J?(, +2gy

1 \
M y=3(H*y)

¢) Q. = 1,70bH*?
(Chu y : vi méat cit co hep & dinh dap nén theo thi nghiém ta c¢6 Qmax = 1,55 bH2.

.63 - Ranh nudc rong 2 e chay uén cong véi ban kinh trung binh Ro. Gia thiét niang lugng doc theo
225) dong chay khong ddi ; xac dinh ham lién hé gilta van t8c trung binh vt,, d6 chénh muc chat
léng trong 6ng do ap AH giiia hai di€m A va B d6i dién va kich thuéc cac kénh cho biét :
v = 3m/s, e = 10cm, R, = 40cm.

16eR V2

Dap's6: AH = , R 7o 2_g
R —e)? (1g ==—)°
94 o ( R —e )




16a3

Hay A H =
(1-ah? (Ig

l-a

e
o = —
RO

s 4 ,
néu : a«l, thi AH, ~ 4 <1+ —a

<

Banges a ol 0
angso.a—4,2g

[as

Néu theo cong

) H. bai 4-63

Pap 6 : N = 1,5kW.
s
"4.65 - Cong sudt nhoé nhat cua
(227) bom phai 1a bao nhiéu dé
ludng chit léong vugt qua
tudng chan. Biét miéng
sing phun e¢é dusng kinh
d = 3cm, céc cao trinh va
kich thuéc nhu hinh 4-65.

B6 qua t8n that.

béap s6 : N .. = 1,17 kW.

1+a)

L~ 0,45m — AH = 0,508 m,
’
hic gin ding AH = 0,491m.

.,;I
!

I
,H

I
||

H. bai 4-64

4.64 - Bom hut dat 6 d6 cao 5m so véi mat nudc. Tinh cong sudt bom. Céc tri s6 va kich
(226) thut6c bi€u dién nhu hinh bai 4-64.

25m

H. bai 4-65
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\/4.66 - Bom hit tu d6 sdu 4m so vdi truc bom.
(228) -

Tinh céng suit ctia bom néu cic tri s6 va kich thudce nhu hinh bai 4-66, ap suat du tai

miéng ra cia bom la 0,9at.

Ddp s6 : N = 1,6 kW.

—T M0 =
H. bai 4-66

4.67 - Xac dinh cong sudt cia tuabin néu biét van téc cia dong nudc & di€m cao nhat la 10m/s.
(229) .
- Cac cao trinh va kich thudc bi€u dién trén hinh bai 4.67.

Dap s6 : N = 1,18 kW. -

|
TUHEERH
||,| N I'I'|
i

. bai 4-67

e/ 4.68 - Vbi phun dudng kin_h\ d, = 3cm néi vo 6ng dung kinh d, = 8cm, o6 luu higng Q = 40l
(230)
Xac dinh
a) Cot ap cia voi phun.
b) Luc gitt voi phun.
¢) Xung luc cla voi phun.
Ddp s6 : a) H = 160m.
b) ~R = 5.817N.
c) F = g HS| = 803kG = 7.877 N.



Z A
T 14 Z 0 .
d, 2 . - -4, - T

! | 2 ”2_ r:_ —_ —— —>
[ - ’
W — 7
7Y
a 7
H. bai 4-68 é H. bai 4-69

¥4.69 - Quat gic thdi khong khi qua voi thu hep cé duong kinh ¢ ctta ra d = 10cm véi hé
(231) s6 co hep dién tich 1a 0,95.
Tinh xung lyc ctia vdi phun, gia thiét van t8c & miéng vao la bé, luu lugng quat
Q = 0,3m>/s, trong lugng riéng cia khong khi y = 1,226 kG/m> = 12,03N/m>.
Dap s6 : - R = 1,58 kG = 15,5N

/ ;
I 470 - Ong nudc cong gdp 90°C dat trong mat phing ngang cd duong kinh d = 20m, 4p

(232) sudt nudc trong dng la p = 6at van téc v, = Sm/s.
a) Xac dinh thanh phdn ndm ngang cua 4p luc tinh tdc dong lén 6ng.

b) Tinh ap lyc thiy dong.

Dap 56 : a) -R = 2F, cos 45° = 26.144N.
b) R = R + 2Qv,cos 45° = 2.780 kG = 27.272 N.

R b
2
L ————— . — —_———y—
ay
i 4 4
]
a a
F
@y
H. bai 4-70 H. bai 4-71
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V4.71 - Voi phun chita chdy cd dang hinh chdp cut : Ludng kinh é§ miéng voi d = 2dm va ¥

(233) goc (diém A)D = 8cm. Véan tdc tia dong 6 miéng voi la v =

= 25m/s, bd qua luc cam
trong voi vi ldc can khong khi ; xdc dinh : '

a) Do cao cuc dai ma ch&t 16ng cé thé phun téi theo phuong thing ding ;

b) Luc R céin phai giit tai dim A dé& cho voi phun & trang thai n dinh.

Dap s6 :

" 2g
2
b) R = %)— Ap + 159,5 kG = 1564,7N.

a) H_ = 31,8m

'!/4.72 - Hai b€ chita c6 d6 cao mdc nudc tit mat thoing dén tam dong chay qua voi 1a H, va Hz\

(234)

98

.

3 bé chia thi hai ta dung ndp c6 dang mot nia hinh cdu dé nut kin voi cé dudng kinh da:

Duéng kinh voi ciia bé chia thit nh4t 1a d;. 3

Tim ti s6, nhé nhdt H;/H, d€ cho nép hinh cdu 4y c6 th€ day kin miéng voi & trang

thai 6n dinh. B qua t6n th&t nang lugng chay tit b€ chia qua voi.

Giai bai toan theo hai trudng hop : a) y1 = y2 : N
b) y; # v,

Dap sd :

|
I

Ill
!

41 4

H. bai 4-72



4.73 - Tim bi€u thdc xung lyc F do cdnh quat banh lai cia dong co chuyén dong trong chit
(235) léng li tudng tao nén khi da bé qua luc khéi. Biét i‘ing néu chét léng chay qua tiét
dién thuy luc ctia dong cd cd khdi lugng tdc thdi lam m thi van t6c cta nd theo phuong
truc Ox (trung véi truc cia dong co) tang tu v, dén v, (v, < v,). Xdc dinh nang lugng
cung cdp cho chuyén dong cua canh quat.
Ddp s6 : a) P = m(v, - v))
(m = pvS - khdi lugng tdc thoi cta chit 16ng qua dién tich S) ;

b) AE = 221— (vg - v%)

4.74 - DGi dién v6i 6ng phun khong khi theo phuong thing ding ta dat mot dia phing tron
(236) co trong lugng G = 0,03 kG = 0,295 N. Dia nay cd th€ trugt (khéng bi luc ma sit
can) theo gida dinh huéng.
Van téc phun 1én cta dong khi qua miéng 16 12 v = 10m/s dudng kinh ctia 16 d = 55mm,
bd qua sitc can thay hic va d6 nén cua dong khi, tinh d6 cao h ma dia cé kha nang dat
dén so véi miéng 16 :
Ddp s6 : h = 0,404m.

|
|

H. bai 4-74 H. bai 4-75

475 - Nguasi ta thudng sit dung ph: nh ham thiy luc gém pitténg nén ddu ép trong xilanh
(237) ¢ kich thu6c nhu hinh vé : 8, = S - dién tich mat cat xilanh. S, - dién tich tiét dien
pittong (H. bai 4-75).

Van téc pittong v khong thay déi khi chuyén dong va cho ring khe hé giia xilanh va
pittong la déu va rat bé so vdi chiéu dai chuyén dich x cta pittong.

Tim :

a) Ap suét tai day cia xilanh (di€m A) - hic nay gia su van téc dbng tai dé biang 0 va
van téc dau ép trong khe ho l1a vo. .
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{
|
b) Luc F tic dong lén pittdng theo S, Sp va v ; cho biét hic ddu xilanh chda day dad
ép va trong luc cta né khong didng ké&. : i
2
F Yk
Dipsé: a)p=g5 —P o +p
Sp 2 °
, SOSP(SO + Sp)
b) F = pv —
2(8, - Sp)

\{1.76 - Tia nuéc phun ra khéi vdi A theo phuong thang ding. Miéng vdi phun cd dién tich
(238) 1a S va d cich mat thodang bé chita nuéc 1a h. Phia trén déi dién vdi tia nude co vat
phang trong lugng G chan ngang tia nudc d6.

Bié&t trudc hé s6 van t6c & miéng phun la ¢, tim :
a) Van t6c tia dong vua phun ra khéi miéng vdi phun va luu lugng cia nd ;

b) Van téc dong & do cao h, so véi miéng voi, néu gia thiét rang khong cd ton that
nang lugng & doan tu miéng voi dén do cao h,.

¢) Trong lugng G céia vat chén dé dong dat dugc do cao h, (gia st dong &n dinh).
Pap s6: a)v =9 V2gh; Q = ¢SV2gh
by v, = V3guh —h)
c) G = 2pgpS m

A —
|~ rT\‘
— = hy
—-=-1_— )
H. bai 4-76 ‘ H. bai 4-77
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¥$77 - Thanh rén déng chit hinh chit nhat cd trong lugng G = 490 N va dai L = 100cm dugc
(239) treo mot ddu theo phuong thing ding va cé thé quay quanh truc O khéng bi ma sit.

Mot tia nude phun ra theo phuong ngang tu voi ¢

dudong kinh d = 3cm véi van téc v =+1m/s dap vao
. —/\

thanh d6 tai mot di€ém cach truc O 1a L, = 70cm.

Xac dinh goc léch cta thanh dd véi phuong thang

ding va phan luc tai O.

Pap s6 : a = 16°33.
R = 464N
—_——
( R’ xl) = 78034)447:
Ve
* 478 - Dong nudc tit 16 § day bé chia c6 dudng kinh d
(240) = 20mm chay xudéng theo phuong thing ding véi
van téc ban ddu v, = 4m/s va gap phai mat phing
chian ngang.

Mat phang nay cdch 16 & day bé chia H = 4m.
Xsc dinh ap luc ctia dong 16n mat phang chdn ngang do.
Ddp s6 :

d?

T Vo V2gH + V2.

R =

N

il

i, Vi

R
TTH-bai 4-78

‘/4.79 - Nuéc véi luu lugng Q chay trong 8ng tron nadm ngang qua doan udn cong cé gdc
(241) léch a = 45°. Dudng kinh doan uén cong thay ddi ti d, dén d,.

Tim phan luc R cta dong trong doan udn

cong dd, n&u biét tai ti€t dién cita vao ap
- sudt p1 = po. T8n that 4p luc trong doan

ong do khong diang k€.

Tinh bang s6, néu Q = 401/s,d; = 250mm,

d, = 150mm, p, = 2at.

Pap s6 : R = 7.592,9N.

T —
(RV,) = 64°05".

/4.80 - Dong nuéc chay tu do tit bé chda qua 16
(242) ¢ day xuéng mat phdng O — O. Biét d6 sau
bé chita h , hé s8 co hep cia 18 ¢, dign tich
16 S, chiéu cao ti 16 dén mat phang la H.
Bé qua t8n that cuc bo va sdc can khoéng
khi, xdc dinh phan luc R cia mat phing.
Tinh bang s6 néu ho = 4m, So = 2dm?,
£ =080, H = 10m, y = 9,81 N/dm>.

|
|

X

SN\

Ddp s6: R = 2e8 )y Vh (H +h)
R = 2.323N.

SI2IENANEESSNUNANIIEASEEARANENSRENNE AN N A}

R
H. bai 4-80
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| \/ 4.81 - Voi phun chat léng dap vao mit phing rén, 6 dinh, hgp véi phuong ngang mot gdc a. ¢
(243) )
Tim bi€u thic tinh tri s6 va di€ém dat cua téng dp luc thuy dong 1é6n mat dd néu bé
qua tdn thit nang luq‘ng khi dong chay theo mat chdn ; profin van téc dong tai cac tiét
dién & xa tdm O dugc xem la déu.

Dap s6 : R, = pviasina; R, =0

1 + cosx
a = —5 a

1 —cosa
="

diém dat luc Ry theo toa do6 x, = + ;cotga

a
_—ié T

——eeee

4 Uy

H. bai 4.81 H. bai 4.82

\/4.82 - Nuédc c6 luu lugng Q = 20l/s chdy qua doan uén cong 180°. Dudng kinh 6ng giam
(244) ti d| = 75mm dén d; = 50mm & cda ra, ban kinh cong doan uén R = 100mm, 4p su4t
tai cia vao p; = 2at.

X4c dinh phan luc tinh R, va phan luc dong R, tai doan uén cong dé né&u bd qua
tén that.

Dap s6 : = 1.170,3 N - Di€ém dat AC « 51,9mm.

N

Rl
R, = 2943 N - Diém dat AC, = 138,5mm.

'\/4.83 - Ca noé chay dudec nh¥ gén moét may bom hut nudc ti ddu va phun ra ding sau. Luu
(245) lugng cta bom 1a Q = 80l/s, tim luc ddy cua cané. Van téc tuong dbi ciia nudc chay
vao la v = 0,5m/s chay ra 1a v, = 12m/s bd qua t8n thit nang lugng trong cic ng

hiat va ong ddy.

Dap s6 : R, = R, - R, = 920,IN.
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-
m e V= T W
—\ el "

Y H. bai 4-83 ' H. bai 4-84
4.84 - Tuabin Penton (Pelton) cd cot 4p H = 750m, dudng kinh voi phun d = 18cm: Tinh xung
(246) .

|
1.',/‘
'
l

|

i

J
'utf\
l”!.
N?Q;

v r-4 e 2, -
luc ctia vdi phun n&u canh gao chuyén dong véi van toc PV la van téc nudc & voi phun.

.7'[(:12 3
Dips6: R=p TgH = 187,37.10°N.

/4.85 - Voi nude cd luu lugng Q = 200
(247) l/s phdng ra tit 6ng phun theo
phudng ngang vdi van téc v =
100m/s va dap vao canh tuabin
Penton. T long canh tuabin tia
nudc phan ra lam hai véi van
téc tuong d6i v, hop véi phuong
chuyén dong mét géec f = 170°.
B6 qua tén th4t trong canh tuabin,
xdc dinh v8i van téc gdc quay nhu
thé€ nao cha tuabin thi cong suat
cta tuabin s& dat gia tri cuc dai,
néu khoang cach ti truc quay dén
tam ap luc cia dong la R = 50cm.

Xac dinh hiéu suét y cta nd. ' H. bai 4-85
Dap s6: N = 135ml = 99,2 kW (Khi « = 100 1/s)
n = 0,992

4.86 - Ch4t long cd khéi lugng riéng chay thanh hai thanh chén song song va ¢6 dinh ¢d khoang

(248) cach 1 v6i van téc v, = const.
Biét ap sudt ¢ phia trude vat can
A la po va sau nd la pc (po > po)
cho chat 1ong 14 ch4t 16ng li tudng,
tim luc P tdc dong lén vat chan
theo po, pe, Vo, P va |l néu gia thist
do sau cta dong la mot don vi.

Dap s6 : (P = (p, - pJl +
2(pp, ~P) 4
+p vil —pvl {Vg*’ OP c H. bai 4-86
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4.87 - Chat long Y tudng khong chiu nén

(249) chuyén dong dung voi van téc v dap
vao thanh MN va sau khi qua cita MN
cd do6 sau la 1.

Biét rang luc ddu do siu cta dong la
h ; tim luc R dng véi cac dai lugng p,
g, h val dé gitt cho thanh chan d vi
tri 6n dinh.

2
o pgh -1
Ddap s6 : R = ~F—7— .
P 2th +1) < bai 4-87
\/4.88 - X4c dinh thanh phan luc ndm ngang ctia nudc tic dong lén chdp ndn cd gdc & dinh 90°.

(250)
Cho biét van téc nudc trong é6ng v = 10m/s, cdc kich thudc bi€u dién trén hinh bai 4.88:
Ddp s6 : R, = 4,714N.

o/ 56‘/71

T e
70

Il

g5e

H. bai 4-88 H. bai 4-89

Y
4.89 _ i phun ¢6 dudng kinh d = 2em dat & d6 sdu 10m. Xac dinh luc d€ gitt cho vat can
(251) hinh nén cé géc & dinh 90° duge can bing. o
Pap s6 : F = 17,6N.

\/4.90 - Hai lu6ng chét 1éng ciing van téc, ngugc chiéu, cd cdc dudng kinh d, va d, va dap
(252) vao nhau.
Lap bidu thuc lién hé gita gdc 6 va cac dudng kinh d; va da.
d
.o s 2yv2  1-—cod
bap 6 - (dx> ~ 1 +cosh
104



H. bai 4-9]

. bdi 4-90
+91 - Bom hut nudc tit giéng sau cd cac kich thudc nhu hinh vé. Xac dinh cac thanh phéin

(253) nam ngang cia luc tac dong 1én bom né&u cé cong sudt N = 5kW.

R, = PQv, = 70N ;

Dap s6 :
R, = PQvpcos 20 = 22N.

7

“4.92 - Xdc dinh céng sudt cia bom néu luc k& chi trong cdc trudng hop khéng ¢ bom va
¢254) c6 bom lam viéc la F; = 500N va F, = 2.500N. Cot 4p cua voi la H, = 4m.

Gia thiét c¢d bo phan diéu chinh d€ giit muc nuéc trong bé khong dai.

N = 20 kW.

Dap s0 :

fervsrmmorn-

H. bai 4-93

H. bai 4-92
105
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\/4.93 - Luu luong nude chiy qua déap tran 124 Q = 3,5m>/s, trén mot don vi chiéu dai (1m)
(255) Xac dinh luc tac dong cia nuéc lén mot 1m chiéu dai cia dap. Cho kich thude biéu
dién nhu hinh vé.
Ddp s6 : R = 31,87 kN.

4.94 - 6ng thdo nudc sau tuabin rong 4m. Xdc dinh thanh phdn ndm ngang cta luc tac
(256) dong ctia nudc lén cong trinh. Cac kich thuéc duge bi€u dién nhu hinh veé.
Dap s6 : R = 137.380 N '

H. bai 4-94 H. bai 4-95

4.95 - Luu lugng nudc qua 1lm bé rong cua cdng la 12m’s.
(257) )
Xac dinh cac thanh phédn lgc cia nuée tac dong lén canh cia rong 6m. Cic dé sau va |
vi tri cha canh cita biéu dién nhu hinh vé.
Ddp s6 : R, = 1307kN ;

Ry = 136 kN.

\} 4.96 - Nudc thao qua cdng cd bé rong b = 6m. Xac dinh thanh phin ndm ngang cia luc
(258) tac dong cta nudc 1én ¢dng trinh.
Cac kich thudc bi€u dién nhv hinh ve.

Pdp s6 : R, = 1.913 kN. ¥

=== e ——y Y}
S e i ¥
| == 7777777
5m 477

——

. £ &
. N
TITTIITIITIT 7777 l FANNN

H. bai 4-96 H. bai 4-97

106



w«l.97 - Mot cong trinh thdo nudc cd dang udn cong ¢ bé réong b = 5m, luu lugng theo mot
1259) mét chidu rong la 12m?%/s.

Cac kich thude bi€u dién nhu hinh vé.
X4ac dinh thanh phdn ndm ngang luc tdc ddong cua nuéde lén cong trinh.

Ddp s6 : R, = 64 kN.
"4.98 - Xac dinh thanh phidn nam ngang luc tiac dong ctia nudc 1én 1m bé rong cua doan
1260) cong trinh AB.

Do sau cta thuong, ha luu va d6 cao déc nudc bi€u dién nhu hinh veé.

Pdp s6 : R, = 131 kN.

H. bai 4-98

H. bai 4-99

99 _ Nuac chay qua dap tran réi chéy ra cong trinh mang phun AB. Cac kich thuéc bigu
‘261) 4i&n nhu hinh ve.

Xac dinh lyc cta nudc tac dong lén mang phun AB d6i véi 1m chiéu rong.

Dap'sé : R

X

-123 kW ;
R

Z

230 kN.

4.100 - Tia nudc cd van téc v = 30m/s va luu lugng Q = 36 /s phun ra theo phuong ngang.
1262) Khi gap ban phang dat vudng gdc véi phuong cia nd tia nudc bi phan lam hai phan :
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phan chay doc theo ban phang c6 luu lugng Q, = 12 I/s, con phén kia léch mét goc
vdi phuong ban dau. -
Xac dinh phan luc cia dong 1én ban phing va gde léch . B qua trong lugng chét 16
va ldc ma sat gitta tia dong va ban phing dd.

9 !

Q, | 1

Dap s6: R =pQv |1 — Q = 456N o4
1

1+ — ¢
Q

= arcsin =— = 30 o
a Q /

H. bai 4-100

gféa \‘y—t—- )

\ dom

H. bar 4-101

'\/4°101 - Nudc duge bom vao b€ chia cia tau thiy cé chi s6 ap sudt doc trong ap k& l1a 0,8 at
(263)

Xac dinh luc cang cua day cap néu voi phun ¢é dudng kinh 6cm dat ¢ d6 sau 2,5m.

DPap s6 : T = 305N.
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4.102 - Co6t ap cua voi cao 3m dugce gitt khong thay ddi nhg nguén nuée Q.
(264) Xac dinh dp luc tdac dong lén than xe : R, : 1én tdm ban A ; R, va lén binh chia : R,.

bap s6 : R, = 243N ;

R, = 12N ;
R, = 18,9N.
. Lé)
= j_m_“ cm
5m

-

| — . |
""""v"v‘v VQV""’V VY V‘V’V v’v v "V V.“V" VVVY V"‘v V\/ V"‘?”V Y \\/\/
7

H. bai 4-102

4.103 - Dong nudc thoat ra ¢ cong day dap cd chiéu cao 1,50m, rong lm va tiép tuc chay
(265) qua doan sau ha luu uén cong nhu mét cung tron ¢é gde dinh 20°, ban kinh R = 10m.
Luu lugng qua cong la 50m’/s.
a) Tim luc tdc dong lén doan sdn ha luu BD.
b) Tinh lyc dé khi ké dén gradién ap suit.

Giai :
Huéng dan cau b :
Ta c¢d bi€u thic xac dinh gradién ap sudt :

apt v
AR ’R 0
R™ 2 R
_ v = pylly 2 i\
Ap—l{ﬁRdR—pvlgRl \
4

Ap" = Ap + A(pgh), tit do suy ra :
F = Ap.BD = Ap.2R,sin 15°
Dap so :

a) Fx = 223,67.10°N,

F. = 891,65.10°N.

y

F=VF+F2 = 919,2.10N.

a = arctg ;— = 1486’
y

b) F = 843.66 1—O3N. H. bai 4—103
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\/4.104 - Voi phun nam ngang -phun nuéc véi van téc v vao cianh gio diat trén moét toa xe

(266) chuyén dong véi van téc u.
a) Xac dinh cong sudt cua vdi va hiéu suidt cua nd.

» o u - A ~ s Lia Xt 1.4
b) Xac dinh ti s6 = tuong ding vdi cong sudt va hiéu sudt 16n nhit.

c) Tinh ti s6 tuong ing d6 véi luc F va cong sudt trung binh.
Dap s6: a)N, =Fv;vsi F =2P8(v-u;

u u .
1=§ =45 (173)
16 3 16 u 1
b Pimax = 97 - 3PV 1 =373 T 3 o
oL
v 2’
U2y

H. bai 4-104 H. bai 4-105

%.105 ~ Voi Boocda (Borda) ¢é dudng kinh D, ¢6 miéng ti€p xidc véi khi trdi, hat khong khi
(267) dugc nhé mét quat hit gic & bén trong. Doan ddu 6ng bi gidi han béi mat cat A va cd
chiéu dai 1; = 20D. ‘

1. Gia thiét van toc tai A khong ddi va bang % :

hay tinh :
a) Ap suat tinh p tai A ;
b) Hé s6 luu lugng t& céng thic :

2
Q= ¢S 752
2. Tinh van t6c trung binh u & A vé6i gia thiét profin van téc dong réi cé dang :
1
v 2y =
= (=YV}7
Vinax ( D >
Dap s6 a)p = —f)uz ;
1.
b) ¢ = V2 = 0,707 ;
Q 49
2)u = n—Rz = 60 Vmax = 0817 v ..
R R i

Hu6ng dén : Q = [ 2urvdS=2n [ R =y) vy (5)7 9.
(3] o

110



\4.106 - Tau bién chay vdi van t6c v nhd moét bom phun nudc nguge chiéu véi van téc w.
(268)

a) Tinh cong sudt c¢d ich N theo luu lugng bom Q.
b) Xac dinh hiéu sudt 5 va cong suét cia bom Ny.

¢) Tinh bang s6 néu :
' v = 24km/h ; Q = 0,28m>fs ;
dudng kinh éng d = 15cm ; vy, = 9810 N/m>

Dap s6: a) N = Fv = yQv(w - v)
b)n = N_ 2
1 NB 1+P—W
v

1
NB=N+§7Q(W-V)Z;

c) v = 6,67 m/s, w = 15,85 m/s.
F = yQ(w - v) = 2521 N
Ny = 1.722 kG.m/s = 23 ml = 16.890 Nm/s
n = 0,59.

:‘“—_—’__“‘——"_'“l
|~—F— Bom {
_}_ —/L\ |
- N |
'I |
e o i

H. bai 4-106

A

107 - Nap an toan cé dudsng kinh nit d = 25 mm thio ddu ti 6ng c¢d htu lugng Q = 10
(269) 1/s va 4p susdt du trong d6 1a p = 320 N/em? ; lic nay d6 md cia nép la 1 = Smm.

B6 qua tdn thdt dp luc & khe ndp, xdc dinh phuong cua tia dong (tdc 12 géc o) phun
ra 6 nap, néu biét ring 4p sudt cdu lic ddu d€ mé nap dugc la p, = 250 N/em? va do
cing cta 10 so 1a ¢ = 20 N/mm. Khéi luong don vi cia ddu p = 920 kg/m>.

Ddp s6 : a = 5T7°
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H. bai 4-107

4.108 - Tim bi€u thdc tinh luc nang, luc can, céng sudt cha ban phang (cé bé rong 1m)
(270) nghiéng mét gdc a v6i phuong ngang va chuyén dich véi van téc v.

Gia thiét ch4dt long li tudng cé p
P = 1.000 kg/m®, khéi lugng ban
phang khéng ding k&. 0 ~
Tinh két qua, néu cho v = 36 km/h, ; ah
a = 45" va Ah = 10cm. v
P

Dap so -

R = /Ov2 -1—:—1;2%1 Ah L o

R = 24.100 N. IA/’ —
Luc can : Ry = Rsina = 16.990N ; T
Luc nang : Ry = Rcosa = 16.990N ; — -
Cong sudt : N = Rvsina = 170kW. H. bai 4-108

\/4.109 - Voi tudi Bake (Barker) biéu dién nhu hinh 4-109 gém binh hinh tru tron cd gan hai
(271) voi uén cong nadm trong mat phang nam ngang quay quanh truc hinh tru. Dudi tac
dong cua cét ap H = const voi phun nudc lam tru tron quay.
a) Xdc dinh van t6c nudc phun ra khéi voi theo cot ap H, ban kinh R va van téc gdc
w. Tinh mémen quay cua vdi nudc.
b) Xac dinh van t6c gdc 16n nhat.
¢) Lap biéu thic tédng quat cla hiéu sudt voi tudi. Tinh trong cac trudng hgp : 6 = 0
7
E.
d) Ap dung bang s6 : R = Im, 6 = 0°, khi o = 0, luu lugng voi tudi la 3l/s va mémen
quay la 19,62 N.m.
Xéc dinh luu lugng, moémen quay, cong sudt va hiéu sudt khi voi phun quay 120 vg/ph ;
khi g = 10m/s%. ‘

Dap s6: a)v=yv, = \!2gH +w’R? ; M = pQ(vcos 6 -~ w R)R.

DKhiM=0;0=w = R“zsfg;

va o =
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M, _ PQ(veosl — wR)wR

)y =

N, yQH
s ~ wR
p = 2 2R R
v — w'R?
* Khi 6 = —g, cosf = 0 vodi tudi quay dudi tdac dong cia moémen quay ban dau (lic

M = 0, voi tudi khong quay).

O

* Khi # = 0, cosf) = 1.

wR
v —wR 2wR v
- VTeR R~ =2
n v — wR2 v +wR L+ wf}
v
(83 Vi
d v, = RQ = 6,66Tm/s , H = Eé = 2,22m

v = wR = 12,56 m/s ;

vy = V2gH + 0w R* = 14,23m/s.

v
A
Q] = QO 70 = 6’4 l/s »
M = 1,068 kGm = 1048 N.M ;
N = Mw = 13,42 kGm/s = 0,179 m.] = 131,65Nm/s
2wR
e 0,94

H. bai 4-109 H. bai 4~110
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4.110- Chong chong c¢6 dudng kinh D, ¢ truc thing d\mg véi truc ddy doc truc F =
(272) 150 kG = 1,471,5N.

a) Tinh cong sudt cha méto lam quay quat.

b) Tinh céng suit dd trong trudng hop D
~ '

= 4m, S_ = 28.
Dap sé - a) F = PSVZ -
N = —pSv> :
F F? 2F3
Suyra: N = —( = 55 =

408 — 28, npD2
b) N = 1,032.10° kGm/s = 13,8m.l
= 10,124.10° Nm/s.

4.111 - Van téc tuyét d6i cua nudc chay vao canh din caa tuabin thuy luc l1a v; theo mot
(273) géc a, va chay ra la v, theo gdc a,

Lap cong thic tinh mémen quay cia tuabin, néu luu lugng nude chay qua tuabin la Q
trong lugng riéng cia nuéc la y

Gia thiét v, va v, khong ddi theo cac tiét dién. Tinh bang s6, n&u biét :
Q = 0,050m’/s ; a; = 30°; a, = 45° ; v, = 10m/s.
v, = 8m/s ;

; r, = 0,6m ; r, = 1m; y = 9810N m’.
L yQ
Dap s6 : M = — (vrcosa, ~ V,I,C08Q,) ;

M = 267,569 kG.M = 2.625,06 Nm

H. bai 4-111 H. bai 4-112
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4.112 -~ Chat long cd khoéi lugng rieng chay trong dng gdp khic véi luu lugng Q = const.
(274) Ong co tiét dien S = const ; tai doan gdp khic hop véi truc Oz mot géc 6 va tu quay

truc Oz véi van t6c goc w , = const.

Tim moémen dong luc M dng véi cac truc theo hinh vé bai 4.112.

Dap s6 : = f’Qsz oSinfx [- oo + ksinf] ;
= —PQLZw »Siné cosf

X

y =03

z 2 2 B

= PQL%w sin’f.

A

( 1, 7, K'vecto don vi dinh hudng theo cac truc x, y, z).

4.113 - Dong chit 16ng cd van téc v = const chay trong ong gap khic co tiét dién S = const.
(275) Tim momen dong lugng ctia dong ung vdi di€m O.

Dap s6 : M = 2pShv?.

‘v{ ' O 4

o L
Id
\ R N -—}——)
v
H, bai 4-113
06_'
S
H. bai 4-114

4.114 _ Duong dng chia lar hai nhanh bing nhau va cung bing 6ng chinh (d = const) ; méi
(276) | hanh déu cd chiéu « ai L = const (L >d). Chét léng li tudng c6 y = const chay trong
ong voi Q = const. Ong tu quay quanh truc O - O véi van téc goc w, = const.

Tim moémen dong lugng ctia né dng véi truec O - O.
e Y AT2. a2
Dap s6 : M| = gQL w,sin”.
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4.115 - Cac vdi phun nudc co dudng kinh d = lem, luu lugng méi voi Q = 0,501s.

(277)

4.116
(278)

4.117
(279)

Xac dinh céng suit cia tuabin, néu s6 vong quay cia banh cong tac, = 100vg/ph.
Dap s6 : N = 133Nm/s = 130W. /I

H. bai 4-115 H. bai 4-11¢

- Dong tu cac co cdu dan hudng cé dinh chay vao banh cong cua tuabin phan luc véi
van toc tuyét doi v = 30m/s tao nén goc a; = 20" hop v6i phudng chuyén dong cia
cdc cdnh dan. Xac dinh (theo mét ranh cua banh céng tac) dng luc vong R, va dng
lue truc R, vuéng goéc vdi né do dong nudc trong banh cong tac tao nén, néu banh
chuyén doéng vdi van téc quay trung binh u = 25m/s. Tai cita ra, méi mot canh dan
c6 bé rong a = 60mm. chiéu cao khong ddi theo chiéu cao ctia banh b = 40mm. Gdc
tai clta ra cta canh dan §, = 25", hé s6 can cua banh cong tac bidu thi tén thit trong
ranh theo van téc tuong déi tai ctta ra £ = 0,2

Dap s6 : R, = 618N.
R, = 706N
- Dong nudc t co cdu dan huéng c6 dinh theo goc «; = 35" hgp vdi phuong van téc

vong u = wR chady vao cdc canh cta tuabin huéng truc phan luc ban kinh quay trung
binh R = 500mm va bé rong B = 100mm. Nudc chay ra tit banh coéng tac vao khong
khi dusi mot cot ap tinh theo gia thiét H, = 12m véi van t6c tuong d6i ¢ phuong hop
canh dan g, = 25 ;

a) B6 qua suc can thuy lyc cla co cdu dan hudng va banh coéng téc, xac dinh cong suit
cd ich dé€ tao dong chay trong banh cong tdc theo ché d6 nudc "thoat ra binh thuong”
khi van téc tuyét déi & cita ra v, truc giao van téc theo u. Tim s6 vong quay ma banh
cong tdac phai dat dude theo diéu kién trén.

b) Két qua trén sé thay d6i thé nao néu ta mac vao tuabin mot 6ng thoat co
dang khuéch tan va nhing xuéng dudi mat nudc cach banh cong tac mot khoang
H, = 4m ?



k3

Tén that cot ap trong 6ng thoat va dong nang tai cia ra /cua éng cd thé bé qua.

Dap s6 :  a) N = 184kW, |
n = 235vg/ph. |
b) N = 3563 kW.
n = 293vg/ph.

H. bai 4-117

/. %

118 ~ Banh cong tac clta bom li tam co ban kinh trong R, = 0,Im va ban kinh ngoai
(280) R, = 0,2m, chiéu rong 8 clta vao b, = 100m va & cita ra b, = 50mm, goc cia cdnh
dan ¢ ctia ra g, = 20°.
a) Cho ring s6 canh din 1a vd han, hiay xdc dinh mémen dong lugng cia dong M tac
dong 1én banh cong tac va cot ap H (tic la nang lugng cho mét don vi trong luong
dong nudc trong banh cong tac) khi s6 vong quay n = 2135 vg/ph va luu lugng nudc
Q = 240l/s.

b) Néu giam luu lugng di mét nira thi M va H sé thay d8i th&€ nao ?

¢) M va H ¢d phu thudc vao khéi lugng riéng cua chat léng khong ?
Gia thiét tai cia vao banh cong tac dong chat 16ng khong bi quay theo.
Dip s6: a) M = -1640N.m va H = 155m ;

b)M = -945NMva H = 180m ;
c) co.

N= ¥ QH 117
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H. bai 3-118 ‘ H. bai 4-119

\/4.119 - Xac dinh phan lduc va cong sudt co ich do dong nudc trong binh duge chuyén dong tao
(281) nén. Binh chuyén dong tinh tién véi van téc u = 15m/s. Nude trong binh chay ra qua éng
cong gip co dién tich tist dien S = 25cm? dudi cot 4p H = 2m. Bé qua tSn that nang lugng.

Ddap s6: R = 100N.

N = 1,5kW.

'\4.120 ~ Nudc tit binh quay chay ra ngoai qua hai vdi phun dat ndm ngang phia dudi nhu hinh
(282) vé. Binh A 8 dinh, binh B quay vé6i van téc géc w phu thuéc vao cot ap H, ban kinh r

va hé s6 cha thay luc trong voi { = 0,1. '
Biét H =2m ;d = 0,02m var = 0,40m.
Tim :
a) Momen ham M, khi quay.
b) Van téc goc w, khi mémen bang 0.
c) Van téc gdc téi uu w; khi hidu suit thay
luc ctia banh quay 7 dat cuc dai.

d) Gia tri . 9 ..
Dadp s6 :
a) Mo = 9Nm.

1 , 1
b) wo = — 7\ £ VZgH = 49,75,

oo = i\ s (N5 0) v

=169 Is.

g
d = 1 bt = = 0,7
) Mmax C+1 _ H. bai 4-120
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Chuong 5.
DONG LUC HOC CHAT LONG THUC

5.1 - Chon d6 cao ddt bom hy, cho biét luu lugng bom li tam Q = 30 V/s. Dudng kinh 6ng
(283) hit d = 150mm, chan khong ké& cta 6ng hiat chi 0,68at, tdn thdt trong 6ng hit, ludi
va van 1a h, = Im (h. bai 5.1). ‘

Giai :
Phuong trinh Bécnuli viét cho hai mat cat 1.1 va 2.2. c6 dang :
P2 V2
1 v 12g'—22+7+a2§é+h\w
Dé xac dinh hé s§ hiéu chinh dong nang « ta xac
dinh van téc trung binh cia dong trong ong :

0507 chiy khihg

Vy = —F = 1,7lnl/s
: xd?

Thong thudng khi v > 1,2m/s thi dong d trang thai
chay r6i. D€ don gian ta chon a, = 1. Néu ldy mat
1.1 lam mat chudn thi phuong trinh Bécnuli cd
dang don gian :

Pua 06 liéu vao ta c6 :
hy = 5,56m.

H. bai 5-1

5.2 - Tai 16p bién chay tdng cta ch4t 16ng thuc sat ban phang cé van téc phan bé theo
(284) phuong trinh.

v = (20y - 0,5y*)cm/s.
trong dd v - van tdéc chdt long tai khodng y (cm) cdch ban.

Do nhét dong luc caa chit long 4 = 0,5 poazo = b,OSNs/mz. Tinh dng suit ti€p tuyén
trén mat phing dé. '

Theo gia thiét Niuton ta cd :
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5.3

Theo diéu kién bai toan %;—’ =20 —y

do do : T=u(20~-y)
Trén mat ban phang :

T() = Ty=()
- Xac dinh d6 déc thuy luc J cia 6ng dan nudc cé dudng kinh d = const va dai |l =

= 20u = 20.0,5 = 10dyn/em® = 1N/m>.

(285) 10km, néu ap sudt p; ddu 6ng 16n hon ap suit p, cuéi 6ng Ap = 30at va cudi 6ng dat

5.4

cao hon dau 6ng Az = 20m.
Giai :

h
Theo dinh nghia dé d6c thuy luc J = % . nén trudc hét ta phai tim tén thit nang lugng

don vi caa dong chdy hy. Mudn vay ta viét tich phan Bécnuli cho ddu 6ng va cudi ong :

PV LR o
Z-{'7-'_2;;_Zz Y 2g b, (@ = 1.0)
Vid = const nén d, = d2 va do dg :
Py P
v + 2z, —z, = h, hay
PP A
_PTRh A
Y Y
Thay s6 vao ta co :
h, = ——& 2000 = 28.000 = 280
w = 5,001 = -000cm = m.
Vay ta co :
h, 280
J= — = —— = 0,028

- Mot dia tron mong va phing khong c6 trong lugng, ¢ ban kinh R = 4m duge néi véi mot

(286) vat cd trong lugng G bing nhilng mang day, khong cd trong lugng ddng ké - H. bai 5.4.

120

Dia phing dd tit ti roi xuéng véi van téc khong ddi v = 1m/s va ludn luén duge gitt &
vi trl nAm ngang trong khong khi & trang thai tinh.

Bi&t khong khi cé nhiét do t = 0°C va ap sudt 760mm cot thily ngan ; hé s6 can C = 1,11.
Tinh xem trong lugng G cha vat 1a bao nhiéu ?

Giai :
Ap luc cta khong khi tdac dong lén dia tron phang do khi dia ha dan véi van téc v 1a :
: 2 2
P = CSy ;—g = cnRzp"7
Trong d6 : C — hé s6 cAn truc dién cta dia,
Vi dia duge néi véi trong vat G mdi tit t¥ ha xudng v6i van téc v = 1m/s nén ta c6
phuong trinh :
P-G=0



2
G =CR np 3

Thay 36 vao ta duge : G = 3,668kG.

v
- =5 - 2
— - a
2 4 cons A e
' B D g
T ¢ T gSLZ
11 bai 54 H. bai 5-5

5.5 - Tit mét bé chida cé muc nude khéng déi, nudc duge ddn theo mot dudng 6ng cé dudng

(287) kinh khong d8i chay ra khong khi. Trén dudng 6ng cd hai khéa B va D d& diéu chinh
luu lugng. Tai C trén doan BD cd 1 6ng do ap. Cho ring ddong chay trong dng luon &
ché& d6 réi thudc khu sic can binh phuong. Luc dau hai khéa B va D mdé hét, luu lugng
tuong dng la Q, va cao trinh duong do ap d Cla Z .

a) Dé giam luu lugng t6i Q < Q, ta cd thé dong bét khda B hoac D (khong cén xét
truong hgp dong bt ca B va D). Hay li gidi su giam luu lugng dd qua cac cong thic
thuy luc can thiét.

b) Khi déng bét khda B hoac D thi cao trinh dudng do 4p ¢ C thay d6i nhu th& nao ?
Hay li giai su thay d6i d6 qua cong thic thay luc.

Giai :

Ki hiéu S, S;), S, , S}, 1a hé s tdn that cuc bo tai cac khda ¢ B va D hic dong mot
phan va mé hoan toan. Ta co :

Sg > Sg, 5 Sp > Sp,ee (1)
Ki hiéu S,, S, - hé s6 t6n thdt chung cta doan tit b€ tgi C va tit C tdi cudi dng, S, va
S, khéng d6i. Lic d4u ta cd :
Q =V, (2)
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5.6
(288)

5.7

Tl

.
2g(Z -ZB) 12 2¢(Z- - Zp) 2 @
v = —_— = —_—— :
¢ [sl + SBO +1 ] [ SZ + SB() ] ’
_ 2g(Z, —Zy) 2 @
Vo = [S, +5, +SB0+SD0+1] :
Khi dong b6t khda B, van toc tuong ing la v, ta cd
) 1" | (5)
v = . :
[Sl +82 +SB +SD0+1

So sanh (4) va (5) v6i S; > S; nén v < v_. Vay Q < Q. Dong bdt khoa D cing lap
luin tuong tu.

a) Goi cao trinh dudng do ap tai C khi dong b6t khéa B 1a Z,, ta c6 van téc la v < v,
2g(Z, —Zy)

- [W]"Z. (6)

So sanh (3) va (6) tadidén Z, - Z; < Z,. - Zy nén Z, < Z.. Vay cao trinh duong do
ap Z, ¢ C lic nay ha thdp hon so véi Z..

b) ‘Goi cao trinh dudng do ap tai C khi ddng b6t khéa D la Z, con van tdc trong Ong
lav <wv,taco:
v = [—-__~2g(zf‘ %) 1" 7
S, +8,,+1
So sanh (2) va (7) ta di dén 2, - Z, < Z, - Z, nén Z, > Z... Vay cao trinh dudng do
ap tai C nang cao hon so véi Z.

- Xdc dinh ap sudt chan khéng
¢ diém cao nhdt cta 6ng
xiphéng va luu lugng nudc qua
6ng. Biét : Dudng kinh ong
xiphong : d = 150mm ; H, =
33m; H, = 1,6m; z = 6,8m;
ton thdt trong 6ng h, =
0,6mH,).

Dap s6 : p, = 0,53at.
Q

i

86l/s. H. bai 5-6

- Tim lyc ma sat F tac dong 1én ban phing cd dién tich S = 100cm? khi ban nay truot

(289) ren mat phing c6 dinh véi van téc v = 0,5m/s. Giita ban va mat phang c6 16p ddu

122

bdi tron vdi hé s6 nhét dong luc u = 0,5poazo va bé ddy § = 2mm

Ddp s6 : F = 0,125N.



N

5.8 - Ban phéang cd trong luong G = 0,5kG = 4,9N va dién tich S = 100cm? trugt trén
(290) mat phang nghiéng c¢d dau bdi tron v6i van téc v = 40cm/s. Gdc nghiéng a = 17"27°30"
va bé day lgp day 6 = 0,5mm.

Tim d6 nhét u cha dau.

Dap s6 : u = 0,46 poazo = 0,046 Ns/m>.

5.9 - Tim ung suit tiép tuyén trong dong chay cia chdt long thuc cd hé s6 nhdt 4 = 0,008
(291) kGs/m® = 0,0784 Ns/m?, néu cho cic thanh phan hinh chiéu van téc bang cdc bi€u thic :
v, = 2y + 3z
v, = 3z + x
v, = 2x +4y
Dap sd :  p,, = ~0,056 kG/m’ = -0,5488 N/m*

p, = - 0,04 kG/m® = -0,392 N/m*
P, = 0,024 kG/m® = -0,2352N/m?.

5.10 - Mot xo4ay phang xay ra trong chit 1ong thue. Tim sy phan bé van téc trong xoay do
(292) véi gia thist cac dudng dong 1a nhitng dudng tron déng tam va chuyén dong la ding.

Cl
Dap s6 : v=Cr+T;
+ Vong tim xody : v = Cr.
C
I

+ Vong 4 xa tim : v = "

5.11 - Dung ké&t qua bai 5.10 d€ giai bai toan vé chuyén dong chit long thyc giita hai éng
(293) tru tron dong truc va quay quanh truc cda chiing tdc 1a tim van téc ; Wng suit tiép
va momen luc ma sat ing vdi truc. ‘

Dap s¢ :  + Bi€u thuc van téc :

2 2 22
wyr; —wiry (W Tw)rTy
v =

+ .=
) 2_ 2 r
1‘2 I‘l I‘Z I‘l

+ [j'ng sudt ti€p déi vai hinh tru ban kinh
. 2w, = wl)r§
T =T
r; — T
+ Mo6men luc ma sat dng vdi truc hinh tru :
2.2
dmpu(w, —w,)rir;

1 2 2
r; -
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5.12 - Cho chit. long thuc chuyén dong phing song song vdi mat phiang xy. Gia s trong
(294) méi mat phang song song v4i mat phidng xy tdt cad cdc phan t6c chdt 1ong nim phia
trong dudng tron cé ban kinh r, déu chuyén déng quay. Quy luat phan bs van téc goc
cia cac phan té theo ban kinh cta dudng tron nay la tuyén tinh.
r
w, = Q ( 1- —-)

7
r( Y

trong dé : Q - van téc goc cta phan té chit long tai di€m tam dudng tron.

Tim quan hé giita Q va thai gian t néu cho ring su phan b van téc Q, theo ban kinh
luon ludn 1a tuyén tinh trong suét qua trinh chuyén dong.

Dap s6: Q=Q e 2
(€2, 1a van téc gdc d thoi di€ém dau t=0).

5.13 - Tu tich phan Bécnuli cho dong nguyén to6 chit long thuc, chay diing
(295)

-

—U+%+%—VR=C,

trong do :
R - ham luc ma sat gay nén do tac dong cua luc nhét hay lap phuong trinh cho chuyén
déng cdia ch4dt 1ong thuc doc theo dng ¢ dudng kinh d va chiéu dai I, néu quy ludt bién

2
ddi van téc trong 16p bién v, = v (2% - 26%) v6i v - van t6c doc theo truc 6ng
d ) S .
d = 5 bé day lop bién trong ong.
2 1v
Pipsé:z+L+ +8 —2=C.
e 2g f)dz
5.14 - Cua ra cia 6ng thoat cua tuabin dat thdp hon muc nudc § thugng luu mot khoang h.
(296) W
Tén that nang lugng trong éng biang a -— (v — van t6c nudc tai clia ra, a - hang sd).

2g
Dudng 6ng thoat d = const.
a) Cot ap H cua tuabin bang bao nhiéu ?

b) Cong sudt N cua tuabin sé bing bao nhiéu néu hiéu suit tuabin » = 0,9.

¢) Tim diéu kién dé cong sudt dat cyc dai, néu h, a va 5 khong thay ddi.

- vZ

Dap sé6 : a)H:h_(1+a)2_g
b)N—””d2 h - (14 v
=270 M - Urag, ]

’ 2gh ,
c) v = m thi N = Nmax'
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Tua bin

T

- % | \-

M. bai 5-14 ’ H. bai 5-15

5.15 -~ Hai bé chua néi lién nhau bing mo6t ng din nudc ti bé trén theo 6ng do chay xudng
(297) bé& dusdi. ;
Xdc dinh tén that nang lugng don vi khi 1kG (9,81N) nudc chay ti di€m a di€m nay
va hiéu mudc nuéc h & hai bé.

Ddp s0 : AE =

5.16 - Dau cd trong lugng riéng y = 8829N/m"> chay theo dng din véi luu lugng Q = 40l/s.

(298) Tai mot tiét dién 6ng ¢ dudng kinh trong d, = 305mm va 4p sudt p, = 10at, & mot
tiét dien khac dat cao hon tiét dién trén mot khoang A z = 10m, éng cé dudng kinh
trong d, = 254mm va dp suidt p, = 8at.

Xac dinh ton that doc dudng h, gita hai ti€t dién nay.
Ddp s6 : hy = 12,48m.

5.17 - Chit 1ong cd trong lugng riéng y = 900kG/m> (8.829N/m>) tit bé chia chay ra ngoai
(299) khong khi véi van téc trung binh v, = 4,22m/s theo 6ng cd tiét dién khong déi va
dai I = 10km.
Xdac dinh do déc thay luc J, néu cao trinh cuéi 6ng z; = 200m, cdn cao trinh chit long
trong b€ chda z; = 251m.
Ddp s6 : J = 0,005.

5.18 - Ong phun chita chay cé dudng kinh d = 75mm cd ldp mét voi phun hinh nén cut.
(300) Tén that cot ap khi nudc phun qua voi 1a h, = 0,51, luu lugng Q = 7l/s.
Nudc trude khi vao vdi cdn cd dp sudt bang bao nhiéu dé€ dong nudc phun ra dat do cao
H = 15m ? Xac dinh dudng kinh cia voi d;. Khi giai bai todan, bé qua sic can khong khi.
Dap s6 : p = 1,64 at.
d, = 22,8mm.
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5.19 - Muén dap tat dugc ngon lda thi tia nuéc phun thang ding ti voi hinh non cut lé
(301) can phai dat do cao h = 10m (voi dai 1 = 1m). Tai ddy voi 4p sudt p = lat, dud
kinh d = 75mm. '
Xac dinh luu lugng Q va dudng kinh d; ctia miéng voi, néu hé s6 didu chinh dong nan,
a = 1,1 va hé s8 cAn cta vdi va clia vdi dng v8i van tbc tai day ¢ = 0,2.
Siuc can khong khi khong dang ké..
Ddp s6 :  Q = 20,6l/s. : ,
d, = 43,4mm .
5.20 - Nudc chay theo 6ng din véi luu lugng Q = 125l/s. Tai ti6t dién A c6 dudng kinh ong
(302) d, = 40cm, co ap sudt p, = 4,8at ; ¢ tist dién B dat thdp hon tiét dién A mét khoang
Az = 4m véi dudng kinh d, = 30cm cd 4p suét p, = 4,4at.
Tinh t6n thit nang lugng cia 1kG (9,81N) nudc di chuyén ti A dén B.
Dap 's6 : h, = 7,89m. ‘
5.21 - Dong nudc & clta vao cua tuabin (tiét dién 1-1) cd van téc trung binh Vi = V=
(303) 1,8m/s va 4p sudt p, = 2at, con § cda ra (tiét dién 2-2) c6 v, = 12m/s va p, = -0,3at.
Khoang cach giita hai tiét dién ddé 14 Az = 3m (theo chiéu cao). Luu lugng nuéc chay
qua tuabin Q = 2Zm?s).
Xac dinh cong sudt dat duge cha tuabin ; néu hiéu suit 5 = 0,60.
Ddp s6 : N = 4310m.]

lVrﬁf /
TN st = TS
SIS =

V;

7 l 7 1T8 2
o
b,

H. bai 5-21 H. bai 5-22

14

A

S
=

5.22 - Lap bi€u-thdc tdng quat tinh 4p luc thiy dong R, tac dong 1én doan kénh cd tiét

(304) dign thay d8i va d6i xing qua truc x — x. Profin van tdc tai cdc mat cat 1 - 1 va 2 -
2 duge dac trung bing cac hé s6 diéu chinh dong nang a; = 1,10vad, = 1,25 ; cac
hé s6 diéu chinh déng ‘luqng ﬂl = 1,03 va ,32 = 1,10. Luu lugng ding : Q = 0,5m3/s,
ap suidt du : p; = p, = lat = const cho toan tiét dién ; hé s ton thdt cta doan kénh
Ung véi van téc trung binh tai tiét dién 1-11a § = 0,2.

S : S
Dép s6 : Rx=plS1<1-——S—?) —j)%.gj—x
Sh 28, 8,
X [al‘az§—§-“§ (b=t 5) ]

2
10.082,68N.

=}
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3.23 - Giai bai 4-47 (chuong 4), néu cho biét hé s6 can doc dudng. 1 = 0,3 ; hé s6 ton thit
{305) cuc bd & hai dodn uén : { = 2,0

Dap s6 : Q = 93,5l/s.

3.24 - Nudc chay theo cdc dng ddn A va B c6 cung dudng kinh (d;, = d, = 100mm). Ngudi
(306) ta ndi vao hai 6ng trén mot 6ng do ap dé€ do hiéu ap suit gida hai 6ng.
Xac dinh van téc chuyén dong clia nudc trong cdc 6ng dan trén va luu lugng Q, cia
6ng A, néu nang lugng don vi cua hai 6ng déu bang nhau.

Biét luu lugng nudc trong 6ng B 1a Q; = 11,8l/s ; hé s6 a = 1,00 ; d6 chénh mdc thuy

ngan trong 6ng do dp Az = lcm.

Dap s6 : vy = 2,18m/s ; vy = 1,5m/s.

Q, = 17,1l/s

Chit lon 4 ; ;
cing rac g ;
y :t Ah 8
) X ‘ Nuwe
) woe
=y T
= =t —
— — Vmax
H. bai 5-24 : ' H. bai 5-25

5.25 - Su dung thiét bi nhu H. bai 5-25, xdc dinh van téc chﬁyén dong cta nudc tai di€m
(307) A, n&u mic chénh chit 16ng giita 6ng dong va 6ng tinh bing h = 2,5m. Chét 1éng lam
viéc la ddu héa cé : p = 800kg/m> = 800Ns*/m*.
Néu thay d8i ddu héa bing khong khi (c6 thé bé qua trong lugng riéng cua nd) thi van
téc caa nudc tai diém d6 phai bang bao nhiéu dé mic chénh cia nudc trong thiét bi
trén khong thay d6i Ah = 2,5cm. Bé qua tdn thit cot 4p trong Ong.
Pép s6: v, = 0,63m/s. "

Voax = 0,70m/s.

5.26 - Xac dinh luu lugng li thuyét Q cia chat

(308) 16ng c trong lugng rieng y = 8,829N/m?>
trong 6ng dan, néu vach chi s trong cac
ong do 4p dat taij cac tist dién S, = 20,50cm2
va S, = 8lecm? 1a h; = 1,000mmHg va
h, = 800mmHg, cho a = 1,00.

Pap s6 : Q = 15,T/s. H. bai 2-26

127



5.27 - Theo diéu kién va yéu ciu bai toan 4.5 (chuong 4), chi thay déi la ing dung ch&
(309) v

chit long thuc : T8n that doc dudsng toan doan 6ng h, = 0,20 —2—lg va hé s6 tén thait

cuc bo tai hai ché uén la {| = 0,4.

Papso: w, = uth = 11,07 1/s.
d2
Q = ”T 3gh = 1,701Us.

5.28 - Giai theo didu kién va yéu clu bai 4.54 - (chuong 4). O day thém : chat léng thue,
(310) 2

. v5
tén that do ma sat doc 6ng biang 0,5 -2-2 va hé s6 tén thit cuc bd tai doan udn.
Cu = 0,5
a° Rw)”
Pap s6 - Q = ”4 gH + (T) = 3,391/

5.29 - Giai theo diéu kién va yéu ciu cua bai 4.55 (chuong 4). o} déy thém : chit léng lam
(311) viéc la chat 16ng thuc : hé s6 t6n thit cuc bo tai doan uén §, = 0,30 ; hé s6 can doc
dudng cha 6ng dai | 14 A = 0,02.
Ddp s6 : n < 51,6vg/ph.
Q = 6,08l/s.
5.30 - Van t6c dong ch4t 1éng thuc trong dng tru tron phan bd theo mat cdt ngang dude
(312) xdac dinh theo cong thic :
,
r
vV = v, <1 - -ﬁz)
v6i v, - van t6c § truc, R - ban kinh 6ng, va 0 < r < R.
Xac dlnh dong nang Eg4 cua dong di qua mat cit trong mot don vi thdi gian va tim he
s6 diéu chinh déng nang a.
Dap s6 : E,; = %PRZV“3 ;
. a = 2.

5.31 - Van t6c trung binh theo thol gian cia dong chay rdi trong 6ng dugce bidu dién bang
(313) phuong trinh : '

= + S L
(m Dvip (1 R2> ’
véi r - khoang cach ti truc ng, '
R - ban kinh cua dng,
m - hing s6.
Tim hé s6 diéu chinh dong niang a ctia dong chay.

(m + 1)3 '

Ddp s6 : a = 3m + 1
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3.32 - Van téc trung binh theo thdi gian cta dong chay réi trong 6ng ¢é ban kinh R tuan
1314) theo quy luat :

v —YV

R
= 5,57lg R——;

véi v, - van téc trung binh cuc dai cta dong (tai r = 0) ;

r - khoang cach tu truc Ong,
v, — const.

Xac dir:h dong nang dong chay.
=y +27() - 87,6(:—*)“].

O o o’

Ve

Dap s6 : B, = npR’ v [0,5—5,62 (

5.33 - Bifu dién dong lugng dong chay trong 6ng cd ban kinh R qua luu lugng Q va van

(315 . , . . b
) téc trung binh v,., néu van téc tuan theo quy luat phan b v, = C(-)—IR—\) 1/
Xac dinh hé s6 diéu chinh dong luong 8 clha dong chay tinh theo van t6c trung binh.

Dap s6 : K = 1,02 %vlh '

_ (n+1)*n+2)°
P= 2(2n + 1)(2n + 2)’

5.34 - Ching minh rang thé tich qua cau nhd V dugc nang lén trong dong chét long li
(316) tudng ti 1& vai liy thita bac sdu van t6c tuong d6i cia dong. Cho trude y, - trong lugng

riéng qua cdu, y, - trong lugng riéng chdt léng, v — van téc dong, u - van téc qua cau.
[}

71 3 (Ve — u)
Ye — Y1 ) ’ 3

Pdp s6 : V = 0,22 C3 (
_ g
vdi C - Hé sb can.

8.35 - Vat thé gém hinh chdp gan lién véi
(317) nia hinh cdu chuyén dong trong nuéc
ding yén véi van tée v = 15m/s ; ddu
tron hinh chdp di trude. Tim luc can
R va coéng sudt N cin cho vat thé do
chuyén dong, néu dién tich cit ngang
cua vat khi chuyén dong S = 0,25m?. Vai
R, > 3,5.10° hé s6 luc can co thé ldy C,
= 0,04 (giéng nhu d6i v6i than may bay).
Pap s6 : R = 114,6 kG = 1,124 kN. ‘ H. bai 3-33
N = 23ml.

5.36 - Qua dan dai bac co dang hinh ndn (gdc d dinh @ = 30°, dudng kinh ddy d = 150mm)
(318) dugce ban lén thang ding véi van téc ban dau v, = 100m/s.
Xac dinh luc can khong khi P tai thoi di€m ban dau (& nhiét do t = 0°C va 4p suit
khi quyén p, = 760 mmHg ; néu bé qua d6 nén cta khong khi. Cho biét hé sé can khi
goc o« = 30°1a C = 0,34.

Dap. s6 : P = 3,96 kG = 38,85N.
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5.37 - Theo diéu kién bai toan 5-4 tinh van tdc dong khong khi phong lén v cin bing baog
(319) nhiéu dé dia phang cd trong lugng G = 24kG (235,44N) bay lén theo phuong thing,
ddng vai van téc c6 dinh u = 1m/s.
Dap s6 : v = 3,66my/s.

5.38 - Dong khong khi co cong sudt N phong ti dudi lén trén dé€ gitt cho ban phing nim
(320) ngang co dién tich S 3 trang thai can bang hay lo lung.
Xac dinh van téc v dong khi do.

. . 3
Dap SO . V = ‘——‘C J

(C - Hé s6 can)

5.39 - Ong dan dat thing ding hinh chdp cut (géc nhon « = 30°) c6 dudng kinh bién thién
(321) tit D, = 30mm dén D, = 90mm. Trong 6ng dat vat thé hinh chép ndn cé dudng kinh
day d = 40mm va gdc & dinh @ = 30" hudng xudng duéi.
Xac dinh vi tri phao hinh chép nén d6 (tuc la toa d6 z dinh hinh chdp so véi dinh tudng
tugng cta doan chop cut ctia 6ng) theo van téc v dong nuédc, gid st mat thanh 6ng
khong lam anh hudng dén van tée do.
Heé s6 cua C = 0,35.
Dap s6 : z = 2,49 Vv

—_— )
— ,
(N 5
I \_/
—_—
———
I bdi 5-39 H. bai 5-40
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3.40 - Do tac dong cha gio cho nén chong chdng quay v4i van téc géc c6 dinh.

€322) Tim quan hé gitta van t6c dong v va van téc theo u cia tam cdc dia cd dang nita hinh
cdu x, néu hé s8 can khi dong thdi vao phia lom 1a C; = 1,33 va vao phia 16i C, =
0,34. Hé s6 luc nang khi dong khi thdi vao cdc dia ndm song song v4i phuofig ngang
(song song v&i dong khi) cho bang 0. Luc ma sat ¢ truc khéong dang ké.
Pap s6 : u = 0,327v. :

5.41 - Dia tron phang cd ban kinh r quay quanh truc AB c¢6 dinh cach tam dia O mot khoang

(323) a va nam cung trong mot mat phang voi dia. Van tdc géc w cua dia ludn luén khong déi.
Cho hé s6 can la C, xac dinh ap luc khong khi P lén dia va khodng cich x| tir tam 4p luc
dén tam dia.

L aCpriw? , r )
Dap s6 . P-—T <a +z>,
Ay
8
YzzzZzzz7z2zz7zzzzzz222
¢
1 'x A 6
| | | /
| | //(
| |
:‘ a > A @,
H. bt .%—4] . bai 5—42

5.42 - Dong khong khi thdi 16, hgp v6i phuong thang ddng mot gdc ¢ giit cho ban phang

(324) nam ngang cd dién tich S va trong lugng G luép ludn & vi tri bay lo ling (u = 0).
Bé qua luc ma sat va gia st hé s6 can toan phan C, phu thuéc vao gdc ¢, xac dinh van
toc dong khong khi ve va cong sudt can thiét N.

o 1’ 2gG
Da,p so; VvV, = W

G 2gG

N = = cosp \| =
C, C,Sy

9.43 - Theo diéu kién bai todn 542 & d y chi cd khac dong khéng khi giit cho ban dd bay lén
(325) v6i van téc u. '

Bé qua luc ma sét, x4c dinh van téc di, g khi ve, cdng suft can thiét N| va cong sudt cd ich Ny.

: 28G
Dap s6 : v = u[cos<p+v g 5 - sin2<p] ;
C _Syu©
((7
N ywvi
1 2g cosp ;

N, = Gu.

131



5.44 - Chiéc du cd dang nla hinh cdu duong kinh D = 10m va trong ligng G, = 10kG (98,IN).
(326) Ngudi nhay du cung voi trang bi co trong lugng G, = 100kG(981N). Xac dinh van téc roi
déu cia nd v trong khong khi tinh & nhiét d6 t = 18°C va ap suit p, = 700mmHg. Hé s6 can
truc dién caa du C = 1,33.
Dap s6 . v = 4,3m/s.

5.45 - M4y bay o6 trong lugng G va téng dién tich cic mat nang S hay 1én duéi tac dong cta luc kéo T

(327) Cho cic lyc can truc dién khi bay theo phuong ngang ciing nhu khi bay 1én déu nhu nhau, xic dinh
gdc nang lén ¢, van toc bay lén u, doc theo quy dao van téc bay lén theo phudng thang
ding u; va cong sudt can thiét d€ bay lén N.

T - Tng
Dap s6 : ¢ = arcsin G ;
u, = ung\/cos:p ;
uy = usin ¢ ;

= Gu,.
(trong do : T , - thanh phan luc kéo theo phuong ngang)
u - thanh phan van téc theo phuong ngang)

1. bhai 5—45 H. bar 3—46

5.46 - T4u lugn c6 trong lugng G va dién tich cdc canh S bay trong khong khi tinh theo
(328) mot goc B hop véi phuong ngang.

Gde bay « can dat gia tri bao nhiéu d€ goc B 14 nhé nhat ? (géc bay « tdc la géc tao
nén giita cdt tuyén cta cdnh va phuong van téc bay u).

Xac dinh van t6c bay u, quang dudng bay duge (khoang cach bay) L theo d6 cao H so

vdi mat d4t ngi tdu lugn vé téi dich.
Cx

Cy

C
Dap s6 : a« = a, - gdc bay lgi nhat, khi x la nhé nhat, luc dy tggmin = (C_x> i
y / min

Trong do  C, - Hé s6 luc can.

Cy - Heé s6 luc nang.

2G|
C,S,

u =
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3.47 - Kim chi van téc gio cta chong chdng la ban

(329) phang hinh khéi chit nhat c¢d kich thugc b x 1
x & (1 - chiéu dai, b — chiéu rong, J - do day)
quay quanh truc O theo phuong ngang. Truc
nay trung vdi chiéu rong b caa tdm ban ; luc
ma sat ¢ truc khong dang ké.
Biéu dién van téc gic v, phu thuéc vao gdc
léch ctia tdm ban véi phuong thang ding, khi

ldy khoang cach x tu tAm ban dén mii trudc
cua ban theo cong thic thuc nghiém :

X = 1(0,2 + 0,3 cosa).

‘ Jy,sin
Ddp s6 : v = ‘ C(fk(oez +0,3 cosa) ’

Véi C - Heé s6 can theo kinh nghiém ;

Y, — trong lugng riéng tdm ban ;

P — khoi lugng riéng khéng khi.

1.bai 5-47

5.48 - Nang lugng tiéu thu bdi tuéc bin CR trén hinh 3 14 60m va 4p sudt tai T 1a 51m cot

(330) 2 2 |
nuée. Tén that cot nudc gita W va R 1a 2 2%’ va giita C va T la 3 —2‘%, dudng kinh éng

gita W va R la 60cm, gita T va C la 30cm (xem hinh 3).
Tinh : 1) Luu lugng ; 2) An sust tai R ; 3) V& dudng nang

75m
.
<
G w 45m
(=) Avd
> _e0eM ==
30m - =
C R
H. bar S—48
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135,9m

706,2m

245,2/77 »
45m Y 45m

N7

R

: 1 s _
Dipso: 1 Q = ;703139 = 0,98m%/s,

Pr

2) — = 15,62m.
4

3 H), = 51,0+ 9,9+ 75 = 135,9m,
H. = 1359 - 39,9 = 106,2m,
H,, = 106,2 - 60,0 = 46,2m,

1
H; = 46,2 - 2. Té.9,9 = 45m.



Chuong 6.

CHUYEN DONG MOT CHIEU CUA
CHAT LONG

6.1 - Nudc chay trong 6ng cd tigt dién thay déi dan tit dudng kinh d1 dén dudng kinh
(331) d, (d, < d,). So sdnh s6 Raynén & hai tiét dién trén.

Giai :
Ta ¢d s6 Rayndn & cac ti€t dién
vid,
Re, = ol (a)
v,d,
Rez = " ’ (b)
Mat khac tit phuong trinh lién tuc :
ndf ndé
T vy = T v, Suy ra
d
2
v, = v, (= (c)
= () |
Thay (c) vao (a) ta duge : ' A
2 . . . . _d] I
d, d;  vd, d,
Rel=7v2d—1= v a"l‘ (d)

So sianh cdc bi€u thuic (d) va (b) ta thdy Re; >

Rez nghia la cung moét dong chay trong 6ng, s6 A
Re & doan mat cit hep 16n hon s6 Re d doan cd H. bai 6-1.
mat cat rdng.

6.2 - Cho mét binh chda cd tiét dién 16n néi tiép vdi cic 6ng cd cac dudng kinh d;, = 75mm,

(332) d, = 100mm, d; = 50mm. D cao cot nudc trung binh chia k€ tit truc 6ngla H = Im.
Gia thiét chi ké tén thit cuc bd dong chay dung (H. bai 6-2). Tinh luu lugng chay
qua cic 6ng. Vé dudng nang, dudng do dp. Néu bd qua doan 6ng thd 3 thi duong
nang va dudng do ap cd gi thay déi ?

Giai :
Chon mat I-I lam mat chuén, viét phuong trinh Becnuli cho hai mat cit 0-0 va 3-3,
sau khi don gian va thay zo = H ta cd :
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Trong do :
h, = hC‘ + hC: + hc;

vy 2
4
h, =05 - = &
1 2g nzgd]t
2 2
Vi dlz 8Q2
h, =25 = (1-73) >
’ 28 4 grd
v3 . a2 8Q2
h =35 =05 (1-=) Ao
3 2g d% JI"gd,}
Tu do suy ra : H=5é+hcl+hc:+hc}=
5 2 2
B 0 R 1F- TS SR P O PR L
T 2g 1[’ ( dg)] n2d? [ ’ ( dg)] 2,

Thay s6 vao cac bi€u thuc trén ta tinh duge :
Q="71ls;h =66cm;h = 264cm; h = 25cm.

5
“

v 1 v

TZE = 13,4cm ; gé

Duding nang va duding do 4p theo ap suit du duge bi€u dién trén hinh bai 6-2. T hinh vé cho ta

thdy rang trén mat nudc cia binh chia ta xem van tdc v va ap sufit du bang khong ; do dd dudng

niang va dudng do ap bidu dién dai lugng z = H, nghia 1a ching trung véi mat thoang. Vé duong

nang hinh bac thang thap dan o6 do chénh ting bac lan lugt 1a he,, he,, he,. Tu dd suy ra duong
\ \ vi v8 v

do ap bang cach ha cac bac thang cta dudng nang cac tri s6 lan luogt la %’ %8 va % ; Nhu vay

néu cat bo doan 6ng 3 thi tit phuong trinh Becnuli ta suy ra ring luu lugng Q sé tang vi hy, giam.

Trong truong hop nay dang tong quat cua dudng nang sé khéng ddi con dudng do ap & doan 6ng
2 sé trung voi truc ong. O doan cusi dudng do 4p theo dp sufit du trung vdi truc dng.

5
“~

V3
= 4,15cm ; — = 42cm.
2g

Mo Po

=== Na-_ fer | Duvng ndng
—_ 1 - ,
= Il 1 ey Doong do qp
I l/ s
H —L

X
~

L 4 2 1 4

H. bai 62



6.3 - Tuong tu nhu bai 5-1 (H. bai 5-1), hay tinh d6 cao h, néu cho biét d6 cao chan

(333) khong 6 miéng vao bom la h, = 4,5 H,0 ; dudng kinh ng hit d = 150mm, chiéu
dai 6ng hut 1 = 10m ; luu lugng Q = 16 I/s. Gia thiét hé s6 t6n thit van mot chiéu
va lugi la { = 6, hé s6 tén thit chdé uén cong . = 0,20 ; A5 = 0,03.

roi
Giai :

Viét phuong trinh Becnuli cho 2 mat cat 1-1 va 2-2 v6i gid thi&t chon 1-1 lam mat
chudn ta cg -

V5
Oshs—hck-’-z— +hw
T dd suy ra :
h = hy - 2z W™’
VZ
Ty dé - h = 4+ ¢ + )'_l _2
- o e gl 89
Vi vay : hszhck_ (l + g, +t,t +la) ;(;4—3,74m.
64 - 6ng dan nudc cé doan thay ddi dot ngot tit d; = 100mm dén d, = 300mm. Xac

(334) dinh tén that cuc bo h. va hé s6 can cuc bé @ng vdi van téc dong tai doan ong
rong, néu bi&t luu lugng dong Q@ = 70,6 Vs

Kiém tra lai néu cho { ding véi van toc dong tai doan 6ng hep.

Giai :
Ta ¢d cong thic tdng quat dé tinh tén thit cuc bo :

4

h, = o
. s . ws" 2
trong do d6i v4i truong hogp dong chady mé réng dot ngét thi hé s6 §, = <1 - -S—)
2
Ung va&i trudng hgp tinh theo van téc & doan 6ng cé dién tich S,(v)) va &, =

S,
(S: - 1> Ung véi khi tinh theo van t6c tai doan 6ng co tiét dién S,(v,) :
| ;

Theo yéu cau bai toan ta cd :

S : d? -
b (s ) e (g
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do do ton thidt cuc b(f)\{.’mg v@i truong hgp tinh theo van téc dong tai doan 6ng rong la :
\ 2

© T %22g T 2 2
8.0,0706°
= e = 3,264m.
3,14 9,81.0,3*
Néu tinh van téc dong tai doan 6ng hep thi :
S a?
1\ 2 1y 2
&=(1 -5V ={(1 -—=}" = 0,923
Do dd t6n that cuc bd trong trudng hop nay la :
2
M 8Q° 8.0,07062
ho=toh =t 2%~ 0,923 - - = 3,24m.
* g nigd] (3,14)%.9,81.(0,1)
6.5 - D€ lam thi nghiém do d6 déc thay luc J ta cho chit long ¢é d6 nhét u = 0,4
(335) poazo va trong lugng riéng y = 0,85t/m" (8.338,5N/m>) chuyén dong trong éng tron
¢ dudng kinh d = 75mm. Van téc do dugce g truc 6ng la v, = 1,5m/s.

Xac dinh dé doc thay luc J (theo trang thai dong chay).

Giai :
Ta da bigt d6 déc thiy luc tinh theo cong thuc :
. ah,
d = —
dl
O day vi 6ng tron cd tist dién khong ddi nén tén thit & day chi la tén that doc dudng
do do :
P
T dl
hoac néu ldy moét doan chiéu dai | ndao ddy ta sé o :
h
d
TET
) . s 1 v
Mat khac, vi h; = Aa.z—g
Neén
PR
~ "2gd
Trong trudng hgp nay van téc v 1a van téc trung binh theo tiét dién dng :
1 1
vV = jz-vmux = -2‘V“ = 0,75m/s

Mat khac hé s6 can doc dudng A phai duge xac dinh theo trang thai dong chiy nén ta

phai tim s6 Raynén :
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64
Ta co dong chay tang : do dé A xdc dinh theo cong thic 4 = Re

64 64 6dug 128g
Re ™ vd = yvd = yvd

Tu d6 ta tinh d6 doc thuy luc :

1280 Vo 16uv,
yv,d ~8gd d?

Tang s6 va ta dugc :

16.0,04.15
= 83385, 0,075 = 0204
6.6 - Theo thuc nghiém vé sy chuyén van ctia dau trong 6ng dan ta xac dinh hé s6 can

(336) cho dong chay tang A va kiém tra két qua trén theo cong thic li thuyét poazo.

Biét dudng kinh 6ng d = 100mm dai | = 120m, do nhét cia chit 16ng A = 0.8 St, trong
lugng riéng cia nd y = 905 kG/m” (8.878N/m*). Khi lam thi nghiém cho luu lugng dong
G = 540 kG/ph thi trén bang chi s6 chi tdn that cot ap la h, = 340cm.

Giai :
Trude hét ta tim A theo thuc nghiém
1 v o .
h, = h; = Aa.—z—é, tu do suy ra :
5 = 2gdh, _ Jtzg‘:ydsha _
v 81G* '
3,14%.9,81.905,340.0,1°.60°
_ ,1 ,81.9 ,47, O=0,038
8.120.540~

Né&u ta xac dinh 1 theo cong thic li thuyét Poazo cho dong chay tdng thi sé duac

L. 64 _ 64 _lérdy 1631409050810
"Re~ vda - G 540 = U
60

Nhu vay sau khi ki€m tra lai theo cong thic li thuyét ta thdy tri s6 A ¢d su chénh léch nhau.

6.7 - Nudc ¢ nhiéet do t = 50°C v6i luu lugng Q = 600 /s chay trong 6ng tron bang
(337) gang ci co dudng kinh d = 500mm, dai 1 = 5000m, ¢é d6 nham A = 0,15mm.

Tim ton that cot dap theo chiéu dai cia ong.

Giai :
Trude hét ta phai xdac dinh trang thai dong chay d€ tu dd tim hé s6 1. Nudc ¢ nhiét do
t = 50°C theo bang ¢6 v = 0,0055 St, do d6 s6 Raynén sé la :

vd  4Q 4.600000 .
Re = <~ = 04 = 3.14.0,0056650 > 1010
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6.8

Ta tim 36 Raynoén t&i han dudi va téi han trén theo cong thic Angtdsun :

10 »
Re, = ‘T (n - d6 nham tuong duong n = %)
500
Rel = ——n—
6] day :
A 0,15 _
n =3 = g5 = 0,0003.
do do :
10
Rey = 50003 = 3,33.10*
500
Re, = 55003 = 1:67-10°

Vi Re > Re, nén dong chay & day thudc ving chay rdi hoan toan khu vyc binh phuong

suc can.

Nhu vay ta tim A theo cong thic Angtosun :

100, 0.25 _ 100 o025 _
A= (’),1 <1,461’1 + —R—e—> = 0,1 (1,460,0003 + m) = 0,015
Tu day ta tim t6n thit cot ap h; :
1 v 8uQ?
h, = A5 .o = s = 7,1505m (cot nudc & 50°C).

d dz_g_ nzgdﬁ

- Dong chit long thuc chay tang gifta hai hinh try tron 16ng nhau déng tam cd ban

(338) kinh r,var, (r > ry.

140

Xac dinh khoang cach tit truc 6ng dén diém cd van tdéc cuc dai cia dong va tim gia tri
bi€u thie van téc do. -

Giati :
Ta Ung dung cong thic tinh van téc cua dong gifta hai hinh tru déng tam

(a) yhd 2 2 N 2 2 r
a v, = T, [(rz - 1) ln;; +(r) —15) ln—;)]
4lln— ,
2

&

Dé tim gia tri cuc dai cla v, ta ldy dao ham bi€u thdc trén theo r va cho triét tiéu :

dv, vhy Ty rf -n
— = [—2rin - + ] =0
1’2 r




€9

Giai bi€u thdc nay theo r ta co6 :

22
y = non (b)
'
2In—
R
Nhu vay tai diém cua dong cach tam moét khoang r = m—ro

2In —
r2

ta cd van téc dong dat gia tri cuc dai, va gia tri do la :

7hy 1 + al
vmﬂx—m( — a + alna)
véi
1'2
.
¥
a =
T
2ln—
r,

(thay bi€u thic (b) vao (a) d& tim v__ )

max‘’

— Dau c¢d hé s6 nhét v = 0,2 St va trong luong riéng y = 830kG/m* (8.142,3

(339) N/m*) chay ti bé 16n ra ngoai theo dudng 6ng dai | = 10.000m theo phuong

ngang. Dudng 6ng nay gébm co éng tru tron dudng kinh d = 160mm léng trong
O6ng hinh vu6tng canh a = 200mm.

Tinh xem cin phai cd d6 cao ké ti mat thoang dau dén tAm &ng la bao nhiéu dé dau chay
dat dl;lqc van téc trung binh v = 1m/s. Gia sit dudng 6ng la éng tron va cd « = 1,0.

/

Giai :
Trude hét phai xdc dinh trang thai dong chay trong 6ng khi da cho chat long, kich thich
Ong va van téc can dat dugc. Mudn xac dinh s6 Raynén ta phai tim ban kinh thuy luc
R, va Re = 4vR

a2 3,14.162
a2 T g2 314167

4 3
R=a¥7d = 80+51a 16 - LoZmm

Vay :

4vR  4.100.1,52
v T 702

Vi Re > Re¢ nén ta cd dong chay réi thanh tron (vi da cho 6ng tron).

Re = = 3040.

Nhu vay tinh 1 theo cong thuc Blasiit
0,3164 _ {0,3164 — 0.041
YRe ~ V3040
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6.10

Lap phuong trinh Bécnuli cho hai vi tri : mat thodng ctia bé chida va miéng 6ng dam

P, i P, V3
h, +7+2g=0+—;7+2g+hc+hd
Vi bé chia rat 16n nén vy = 0 do do :
hy =5 +h +h
Tén that cuc bo & day la dong chay thu hep dot ngot (ti bé chda 16n qua 6ng dan n
v3 12
he = 055 = 05 55 = 0,029
Tén thiat doc dudng xac dinh theo céng thic :
V2 00000  1°
h, = Azlﬁié = 0,041 41.0,0152. 2.21),81 = 35.2m
do do : ‘
h = 2.9?8] + 0,029 + 35,2 = 0,0561m + 0,029m + 35,23m = 35,310m

Nhu vay can phai cd d6 cao t6i thi€u cta mat muc ddu dén tam dudng 6ng khong nh¢
hon 35.31m.

- Lap phuong trinh vi phan chuyén dong va tim quy luat phan bé van téc u, van

(340) toéc trung binh v cia dong chédt long thuc chay tang tai mat cat cia 6ng phang nam;

ngang cd tiét dién hinh chit nhat ma chiéu cao h cia nd rat bé so vdi bé rong B.
Hé 36 nhét dong luc cua chit 1éng la u, do léch dp sudt trén doan dai la Ap.

Giai ;
Vi bé rong 16n hon chiéu cao rat nhiéu (B > h) nén cd thé coi day la dbng\chéy song
phang (Hbai 6-10) v, = u, v, = v, = 0.

y 7

Phuong trinh Naviée-Xtéc c¢d dang :

u 1 9 Yu  0*u
(.—=—.p.(.,—p+1’((~.+(7) (a)
17):4 ax x“ y-
-1 op
P iz
Mat khac phuong trinh lién tuc trong truong hgp nay
co dang :
J 3
Z-g 5
ox O — ¥ —
Do d6 phuong trinh (a) cd thé viét : I e e
Mo —z — — -1 —
Ju 1 dp . I — _*‘*‘_l .
V—Z = }5 . d_ (b)
Jz X -—————— [ — )

H.bhai o—10



d A
thay ?&R = - TH’ trong d6 Ap la do chénh ap suit giita hai mat cit cich nhau mét doan 1 ;
tit do (b) c6 thé vist dudi dang :

h .
va tai thanh 6ng : z = 3 u = 0 ta nhan dugc luat phan b8 van téc :

47° )
u=u0(1—-;2—> (d)
5 da _ Aph’ an téc tai truc &
¢ day u, = 8l van téc tai truc ong.
Luu luong dQ = Budz, nén.
h/2 Aph3B

Q=2/[4dq =755

Tu do ta ¢ bi€u thic van tée trung binh :

Q Aph? 2
V=ﬁ=2—m=§un (e)
Vay (d) va (e) la nhitng dap s6 cua bai toan. -

6.11 - Xac dinh van tdc caa dong chit 16ng thuc cd trong lugng riéng y, van téc tai truc v max?
{341) néu muc chénh giita 6ng do #ip dong a va éng do ap tinh b xac dinh theo 6ng do ap
vi sai thiy ngdn h = h; = 1,5cm cot thuy ngan (trong lugng riéng iy Ti s6 van
toc tai cac di€m A va B sé bang bao nhiéu néu § di€ém B mic chénh h = h, = 1,3cm
cot thuy ngan.
Bo6 qua t8n thdt cot 4p trong ong.

Gidi :

Theo hinh v& ta thdy su c8n bang xdy ra khi théa man diéu kién :

P, Vmam  PA . Yudl yh
—_ 4 - — 4 —=
¥ 28 ¥ Y Y
Sau khi don rian ta duogc : '
2
Vmax yHg
25 ~ B ( 7 Y

Né&u b6 qua tén thit cot ap trong dodn 6ng nay (vi doan nay rat ngin, khéng dang ké), thi :

H _
Vo = '\lzgh (%—g - 1) = 4,43 V¥0,015.12,6 = 1,93 m/s
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Ti s6 van téc tai cac diém A va B :

9g (7HE _ 11
Va v MLWEL vh,
RO rkhz =

4
2g (ZI;’l,g - 1)

[}1H Y
vy Vi

Nghia la ti s8 van téc tai cac diém khac

nhau bang can bac hai ty s6 cta cdc do

cao tuong ung trong O6ng do ap vi sai. H. bdi 6-11

6.12 - Dong chat 16ng thuc chay ting trong kénh hd c6 mat cit chit nhat bé rong b(m),
(342) d6 sau h(m) va van téc phan bé theo luat

. y. 2
u = unmx [1 - (E)]‘
trong do y bién thién ti gia tri h 6 day kénh dén O ¢ mat thoang.
Xac dinh hé s6 hiéu chinh dong nang a va biéu thidc van téc trung binh v qua van téc
. . 2
u ... Tim van téc tai di€ém A & do sau §h'
Giai :
Muén tinh van téc trung binh v ta phai tinh luu lugng Q.
Y2
dQ - ubdy = u_ [1 - (%) ] bdy ;

do do :

Tu do suy ra :

Hé $6 hiéu chinh doéng nang xac dinh theo cong thic :

h

{u"dS u f [l - <i—> 2] bdy

3. 2,3 -
v's ayvs 3
(3)" U b
Sau khi ldy tich phan ta ¢6 : « = 1,54,
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X f ae e el e gem 2
theo diéu kién bai ra ta dé dang tim gia tri van téc tai di€ém & d6 sdu 5 h la :

3
32 4 5
U= Upax -1 - h = <1 - §) YUnax = § Ymax

6.13 - Chit long chay trong 6ng tru trdon cd ban kinh R.
(343)

Biéu dién dong nang E; qua van téc trung binh v va luu lugng Q, néu luat phan b
van tdc trung binh cho trude theo cong thic :

Y\ 177
v=C(g)

vGi v - van téc lay trung binh theo thai gian tai khoang .y cach thanh éng.

Giai :
Trudc hét ta xdac dinh C trong céng thdc trén. Muén vay ta tim Q :

R
Q =27 [ v(R - y)dy.

O

Theo diéu kién bai toan trén :

R >
17 491 CR"-
Q=2:C [ (~F)7 ® -y dy =~
do dd ta co :
60 Q 60
C=oe — = 0y (a)
49 aR* 49

1 R
2
By =3 f vidM
trong do :
dM = 2zpv (R - y) dy.
do dg :
R " Y\ 37 49
E, = ap f V(R - y)dy = zpC? f <§) R -y)ydy = ﬁanPC3R2 ®)
0 0 )
Dua gia tri C tlt (a) vao (b) ta dugc :
49 60 , , v?
Ed = ﬁanf)‘lgg v’ R = 1,06)/Q§é.
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6.14 - Tu luat phan bo van téc déi v6i dng tron thay luc

(344)
. u 23y
w - x'Ea B
lap cong thudc tinh hé s6 can thay luc 4.
Giai :

Trude tién tim luu luong dong chay trong éng :

® o
~ 2.3
Q=27 [ uR + yydy = 21 fu*Tlg% + B, (R-ydy =

b bl

) R°". R 3 R 1 5
= 2mu, [TIHZ *Z.7+‘2—RBn]
,-1. R 31
= HU*R" [Ylnz — 5; + Bn] (a)
Mat khac luu lugng Q cd thé tinh theo van téc trung binh v :
Q = 1 R*v {b)

So sanh biéu thuce (a) va (b) ta co

v 23. R 3

= 2%~ — 2 4 )
w xlgA 5 B, (c

Hé s6 can A dudce tinh tit cong thuc

wl = i o2
B
hay la
1 1 v .
| = m . :1: (d)
T cac cong thdc (¢) va (d) ta suy ra :
1 1 23 R 3

VZ < 5az (o 8E Tyt B

6.15 - Dung cu do d6 nhdt ctia chdt 16ng gém binh hinh tru c¢6 dudng kinh d = 5cm va
(345) mot 6ng nam ngang c6 dudng kinh 1lmm dai 40cm (H. bai 6.15). Sau thoi gian 75
phut muc chit léng trong binh tit 5 xudng dén 2,5 cm.
Tinh d6 nhét dong cua chat long.

Giai :
Tu dinh luat Poazo.
_ 1 Ap
Q 128 " 1u
tdi chu y Ap = pPgh ;
ta co :
- % Bh
Q 128 Iv d
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Mat khac luu lugng chét 1éng cd thé tinh tit diéu kién bai toan :

Tu do suy ra :

dh &' gh
dt 800 v
Tich phan chuong trinh vi phan

trén ta duge :

4
(R 2,5¢m 1
h=he T 5em
trong do
3 ;
T = _9_(1'/_1., h = 5, hn = 2,5 H. bai 615
gd*

Theo diéu kién bai toan ta co
t -t, = 60.75 = 4500s.

Tu cong thic trén suy ra :

4500 4500
T =Thg = 0693 = 6°00
cubi cung ta cd tri s6 hé s6 nhdt dong
d* } -
v = gd T = 2St = 1072 cm“/s

8001

6.16 - DAiu tit 6ng din chinh chay vao ng nhanh cé 1, = 0,8m, d, = 6mm qua doan
(346) khe hd vong nam gidta truc va § truc chiéu rong b = 10mm, chiéu dai 8 truc la |l =

120mm, dudng kinh truc d = 60mm. Khi truc va 8 truc déng tam thi khe hd § =
0,1lmm.

Ap sudt ddu trong 6ng chinh la p = 0,16at, d6 nhdt dong luc 4 = 0,014kG. s/m® = 0,137
Ns/m” = 1,37 poazo. Ddu trong 6ng nhanh va khe hé ¢ trang thai ting. Tinh luu lugng-
dau tit § truc chay ra hai ddu trong cdc trudng hgp dong tam va léch tam tuong doi.

2e
£ = D4 = 0,5
Trong dé D - dudng kinh 8 truc.
d - dudng kinh truc.
e — do6 léch tam.
Giai :

Trong trudng hgp déng tam dé€ tinh luu luong diu trong khe hd ta cdn xdc dinh ap
sudt p; tai vi tri ddu chay vao khe hd. Muén vay phai tinh t8n thit trong 6ng nhanh.
PP Ao va 64 o Ve 1280.Q,

v " hw =3 2T Re'd, T 2"

nyd:t
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do do :
py=p - ——— (a)

v Q, 1a cdc dac trung vé chiéu dai, dudng kinh, van tdc trung binh]
luu lugng cta 6ng nhanh.

trong do 1, d

goi Q, la luu lugng cua diu chay vé mot phia ta sé c¢d )

Qn = 2Ql
Tu cong thuc
nD op
Q =-15 o8
120 0%

vdi diéu kién bai toan ta cé thé thay :

ap Py

D=d: 71
2

va do do ta co :

npldS3 npldS3

Q = =
I-b _ 6u(l —b)
124 —5~
hay la :
3u(1 ~b)Q, |
Pr= s (b)

so sanh 2 phuong trinh (a) va (b) ta cd thé viét :

1281.Q, 3u(l-b)Q,

Jt‘yd:t - xds?

Tu do suy ra :
ap
1281, , 30-b)
a as? ]

Q, =

“|

Thay s6 vao ta cd
Q, = 2Q, = 0,65cm?/s

Trong truong hgp léch tam ta cd thé viét :

3 Jtdpls3

3
Qi1=Q| (1 +§ez> =m (1 +§e2)



Nhung Q, = 2Q; cho nén :

Q, npds? 3
2B 14 ly
2 6u(l —~b) 2
hay la
3u(l -b)Q,
P = 3 3 5 ®
ndS° ( 1 + Ee) , N
So sanh (¢) vdi (a) ta ¢d : _1% _{_

" J
p — )
W= () L
o[ e = ) T
d() dS3 <1+§e2) Wi/ﬁ .
Thay s6 vao ta c6 két qua : H,' bai 6-16

Q, = 2Q, = 0,88cm’/s

6.17 - So d6 8 truc c6 bac dugc bi€u thj trén hinh vé. Ban dudi cia & truc chuyén dong

(347) véi van tée v, va chuyén ddu vao khe hep. o) truc trai rong vé6 han theo mit cat
vudng goc voi trang sach va tat ca cac dai luong tinh toan déu dng véi mot don vi
bé rong dd : ,

Ap suit bién thién tuyén tinh theo khe hep (tang lén ti clta vao dén bac va gidm xudng
t bac dén cia ra). Cho chat 16ng la khong nén duge va chay tang.

a) Lap bi€u thdc tinh luu lugng q & phan thd nhdt (ti clia vao dén bac) theo cac dai
luong p, v, 1, h, va trong do P, l& dp sudt tai bac dong chay & day tuong duong vai
dong chay giita hai ban phing khi cé gradién ap suit).

b) Tim luu lugng q tai phan thu hai cta § truc (t¥ bac dén cda ra), chi ¥ rang 4p suit

@ phan nay giam theo dong chay : tinh q theo pmk, v, I, hy va pu.

o’

c) Tu hai cong thic tinh q ta tim P, theo v, h, h,, 1 va u.

o’
d) Tinh tai trong P ma § truc cd thé giit duge Wng véi mot don vi chisu rong.
. \ . I '
e) Tai trong P nay bang bao nhiéu néu h; = 5
Giai :
Day la loai bai toan dong chay giita hai ban phing song song.

b€ tim luu lugng q, cia dong chit 1éng qua khe hep, trudc hét ta tim-sy phan bé van
toc dong chay. Theo diéu kién bai toan ta st dung phuong trinh :

2
dvx

ay

E.Ir-
fl&
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. . d . .
Vi dp suit bién thién tuyén tinh nén ag = const do dd ldy tich phan hai lan ta duge :l

dp -

2# el + Ay + B (a)

A va B cua (a) dude xdc dinh theo diéu kién bién.
Véi khe hep chiéu cao h, ta cd diéu kién bién sau :

Khiy = 0 thiv, = v,y = h; thi v, = 0, dua cdc gia tri trén vao (a) ta tim duge luat]
phan b6 van téc clua dong qua khe thu nhéat

1 dp 2 vO .
Ve = 53x ¥ —hly)-hly+v0 (b)

|
Nhu vay luu lugng dau qua khe nay sé la :
h, h, v *

o =fvdy=J[g g0 —hly)—-}iyﬂ“vo] dy =

o0 O

cho nén :

G I T Mt g (e

Cung tuong tu nhu trén ta cd thé tinh luu lugng chay qua khe hep cd bé rong h, (chi

d p
cin luu y rang —2 - Tm) :

v.h,y
2

_ 1 Pm
Q= 1201

h3 (d)

Theo phuong trinh luu lugng (khi y = const) ta ¢é q; = q,. T¥ d6 ta cd thé rit ra cong
thic tinh 4p sudt p  tai bac :
] 6ul(h;, —h,)v, ©
=— =7 e
" 4w

Tu0ng ty ta cd the tinh dugc luc nang P hay tai trong P ma & 8 truc. cG thé
giu dudgc. -

P = 'pmdx = pml



hoac

6ul’(th, —hy)v,

P = )
3 3 ’
h; +h;
Néu h> = —;— h; thi
2,u12v“
= - (2
£ fm h
i |
wr‘
JC
N RSN ¥
, 77777 . 7777777 *
dL|E
*" / / ——R*—l-l
I .

H. bai 6-17 o H. bai 6-18
.18 - Dia tron mong nam trong hop hinh tru chda d4u bdi tran cd do nhét v = 0,03cm?/s
(348) va trong luong riéng y = 7,848 kN/m> (800kG/m?>). Dia ¢6 ban kinh R = 10cm,
duge gan truc ¢d ban kinh r = lcm ; khoang cich gitia hai mat hop va dia la g = lmm
tinh tit méi phia.
B6 qua bé day ctia dia va ma sat & true, xdc dinh mémen lyc ma sat khi s6 vong quay
cua dia la n = 270vg/ph.
Giai :
Ta xét mo6t vong vd cung hep cd ban kinh r va rong dr trén mat dia. Van téc diém trén
vong la u = r.
Ung sudt ma sat trén dién tich cia vong dd la :
U urw
t=43="3
Luc phan t6 ma sat tac dong 1én dién tich vong 2 dr la :
dT = 2artdr = 2un % rédr.
M6 men cua luc dé (khéng tinh dén luc ma sat 6 truc) :

aM = 1T = 2 ar.
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Nhu vay momen luc ma sat tdc dong 1én hai phia cua dia :
R
9 < K 7
M =221 5 [ rldr = 552 R - 1h)

0

Viy:vf?:%,wz—nén:

Jtzvyn

308

(R4 - rg) ‘
Thay s6 ta dugc :
M = 2,13Nem = 217Gem.

6.19 - Ném dau dai L = 40cm, rong b = 20cm cd thé nang déi trong 20t khi nd chuyén dong
(349) véi van téc v = 15m/s. Gdc giita mat déi trong va mat phang ndm ngang la a = 10 *rad.

a) Tinh luat phan b6 van tdc, dap sudt p tac dung lén d6i trong theo van téc v va kich
thudc cua ném dau.

Tinh cac bé rong & bién ném dau h,, h,.
b) Xac dinh vi tri 4p sudt cuc dai. Vé do thi phan bé dap suit.
¢) Xac dinh di€m dat cta luc nang F.

d) Tinh lyc can nam ngang T gay nén bdi luc nhdét.

. ) T . . ot aa
Tinh hé s6 f = T + « ciing nhu.cong suit cia ném ddu. Cho ddu cé d6 nhdt dong lue

u = 107! poazo.

Giai :
a) Chon hé truc xy nhu hinh vé (a), u la thanh phén van téc theo truc x gia thiét ap
sudt p khong déi trén mat cidt ngang cta ném ddu. Do dd phuong trinh Navié-Xtée
trong bai toan trén cd dang don gian : '
dp  d%u
ax -~ # dy*

Tich phan hai 14n phuong trinh (a) theo y ta cd :

1 .dp y°
U—E.E,E+Cly+cz

(a)

Cac hang s6 C, va CZ dugc xac dinh bdi cac diéu kién bién :
Khiy =0.u=v
Khiy =h,u=0
Tu d6 suy ra '
v 1 dp h
C,=v:;C = - [H+l_‘_&§]
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hay la :

"dx " 2

/7dx2 h y+V (b)

V|-

L oLld yz_[lﬂh_'_v]

‘ d
Trong bi€u thuc trén Hg la ham s6 cda h.

Luu lugng qua mét don vi bé rong cia ném ddu cé thé€ tinh theo cong thic :

h h
1d
Q = f udy== f ljd—zzzz—dy_

%1 dp v
S (pmzrw) vy
(o] o
hay 1a :
3
=lll__h d_p (c)
2 12 dx

Tu phuong trinh (c) suy ra :

Tich phéan lén ta dugc :

__6uQ | 6bu _ bu _Q
ap————h—z—“i‘FV"'cg’——h‘(V K)"‘CS

Q va C; 1a nhiing hing s8 cd thé xac dinh tit cdc diéu kién .
p=p,=0khih=nh vah=h,

Tit dJ suy ra :

_ h;h, . C _ Guv
Q“"hl+h2’ 3 h, +h,
Cuéi cung ta cd dang phan bd dp suft :
6uv 1 hbhy 1 ) @
P=w — (v " v/ 3 "
a h hl +h2 h2 hl +h2,
i tel A an&e 14 < . dp cps ;
¢ vi tri 4p sudt 1dn nh4t ta cd o = 0, do do tit phuong trinh (b) suy ra :
v
vy (-p)

-1000BTTKDL-T1
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Tai cdc vi tri khac —:g # 0, profin van téc ¢ dang parabon (hinh b).

Dat £ =

phuong trinh (d) cé thé viét :
Gl e 1

P=3n, |8 " T+8 55—1+s] ©
Ti biéu thuc trén ta suy ra cong thic tinh luc nadng F :
L h, ' £ b 1
b b h,
F=fphax=-f 2 an=- [P naw=—27paw-=
o \ h, B 1 £
1
6uvb 1 £ 1 1 6uvb 1 1-¢
= - = ——)d=— (lg 7 - H
R R LU Rt
- trong do
h, —h, Ing
a=T=i/—h;;(a—gocnho).

Tit cdac phuong trinh (e) va (f) ta tinh £ va h, hoac h; va h,

L1 l-e F  107%210° 1 (2)
8F 1+e  6uvb ~ g107l150020 990 ;

Tl d6 suy ra € = 0,6

h, = h; +4.10%cm .
6.10 %cm = 60um
h, = 10.10 3cm = 100um.

=
I

b) Thay cédc két qua vao bi€u thdc (e) ta cd :

o

" 610711500 ,1 061 1 1 1
o0z (7716 @ T Te) T 10 (5 7087 5 - 062

, , d
do d6 ap sust bing khong khi 6 = 1 v 6 = 0,6. Tai vi tri 4p sufit 16n nhét ta cd 3> = 0 ;

nghia 1a :
9 dhdp . _ <o dp
“dhdzan @7 Th,
cdp o e Vg b
Trong do o S thé tinh tu biu thic trén :
dp 6uv 1 2t 1
@ =ah, (T@ T Tre )
dp . 2e
@—Okhlﬁ = 1+£hay9"’0:75



Tit d6 suy ra cdc tri s6 tuong Ung v6i pmax 14 :
h, = h = 0,75.107% cm

h2 _hm

X, = P = 25cm.

Két qua ta 6 :

4 16
Pmax = 918 (5 - 0,375. 5~ — 0,625) = 37,5 at
Ap sudt dudc xac dinh theo bang :
6 0,6 0,7 0,75 0,8 0,9 1
X, (cm) 40 30 25 20 10 0
p, (at) 0 34,4 37,5 35,5 20, 85 0

Két qua ctha bang trén duoc biu dién trén hinh c.

c) Diém dat cta luc F dugc xac dinh bang hoanh dé x_ va tinh theo cong thic :

2
RIS U U R
<92 1+& g2 1+e>( ) =g %

L. €
x,F = [ pbxdx = | 6:;:
1

8]

trong do thay thé&

h=h2—ax,6=l—%§
2
h
x=—(1 -6
Tiép tuc tinh :
Guvbh, L 1,
x F = Fa—-—T—.— -7 (1 - 6) dd =
¢ o3 {(9 1+& g2 1+£>< )

_ 6uvl hz} L A N
C‘!3’1+eo[ 0 62 ]
6uvl hy 1 5+¢
—::‘——ITE [(1 +2£)1g5—-(1—£)—7~]

khi € = 0,6 két hop véi phuong trinh (g) ta cd :

d) Luc T ndm ngang cd thé€ tinh theo cong thic :
L.
T = — f brdx

Q

trong dg :
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uv 1 3 1
=% (5 " Tee )

b L1 3 1 uvb 1 l-g, ° 2uvb

T = d—2ﬂav { (P_ "m;) = _2ﬂaV (tgg —3ﬁ—§) = 0,239%

Tit cic bidu thic cia T va F ta tinh hé s6 f

T
f=F+a=023930a+a =817 = 8,17.107%
Do dd ta tinh dugc cong suft N .
N = Ffv = 250 kGm/s = 3,3 ml = 2,475 kW.

le

I I Ay
| - : __l__
| T |
////////7////////5//77/////7///////////«/7
p —
h.bai()—IOa
%
Z’;(O ap

- 4—520
\ K/
T2 °

TTITT77777 777777777777 77777777777 7777777

/4

H. bai 6~19b
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v/ 20 Jo 40 2z

H. béi 6—-19c
6.20 - Xac dinh van téc cac dong chay ctia ddu ma riut (¢ d6 nhét v = 0,6cm?/s) va cia
(350) nudc (cé d6 nhét v = 0,011 em?/s) trong cic 6ng cd cung kich thugc dé dam bao
trang thdi dong chay tang, ding.

Dap s6 : vy = 0,138m/s, vy = 0,00255m/s.

6.21 - Xac dinh trang thai dong chay va gi6i han thay d6i s6 Raynon d6i voi hé thong

(351) 6ng din nudc lam lanh cia dong co mdy bay, néu dudng kinh cdc 6ng d = 30 + 60mm,
van t6c dong chay v = 4 + 5m/s
nhiét d6 nude t = 70 + 100°C. )

B3 tan nhiét

Dap s6 : Re, ., = 9.100; ~‘ aééq’g ) '§
Re,, = 276000 ; — )
N e B - -
Dong chay réi. , ] Thiing chva
6.22 - Trén hinh vé biéu thi so d6 MGt Ef c = -
(352) nguyén tac hé théng tudn hoan A 775/5;4 L lam
ctia ddu trong may bay. Dau & mét bot
nhiét do t, = 60°C ti thung chia —/
C theo 6ng dan cé dudng kinh d, a4y
= 40mm chay vao moto A. o] H. bai 6-22

moto dau bi ndng 1én dén nhiét
dé t, = 100°C va theo dng dén cd dudng kinh d, = 30mm chay qua bd tan nhiét B
; sau khi duoc lam lanh d4u lai chay vé thung chda C.

X4dc dinh s6 Rayndn va trang thdi dong chdy cia ddu tai cac 6ng din, néu luu lugng
dau trong hé théng tuan hoan Q@ = 1,25 I/s.
Dap s6 :

6ng dan vao :

%el = 400 - chay tang.

Ong dén ra :

Re, = 2.580 - chay réi.
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6.23 - Tim tri s6 cuc ti€u d¢ dbc thiy lyc J . d€ dong chay cta chét léng cd hé s6 nhat
(353) v trong 8ng tru tron dudng kinh d cé kha niang chay réi.

3 122,7002
Dap s6 Jmin = *‘-‘—gds—‘-
6.24 - Nudc & nhiét d6 t = 90°C (dé nhét v = 0,326.107° m?/s) chay theo 6ng co
(354) ti&t dién hinh chif nhat dién tich 2 x 10mm? ctia bé tan nhiét dé lam lanh cho
dong co d6t trong. ;

Xdc dinh van téc trung binh nhé nh4t cia nuéc trong 6ng v ; d€ dong ludn ludn
chay réi.

Ddp s6 : v = 22,7Tcm/s

6.25 - Véi diéu kién nhiét d6 khong khi t = 0°C va 5.p sudt bang p, = 760mm cdt thiy
(355) ngén, van téc may bay v = 720km/h do dugc nhs 6ng Pitd ndi lién vdi 4p ké vi sai.

X4c dinh hiéu cidc mudc trong ap k€& khi cho hé s6 « = 1,01.
Dadp s6 : Ah = 0,19m.

6.26 - X4ac dinh dudng kinh cua 6ng tron ma sdc can thiy luc cia nd tuong duong vdi sdc

(356) can cla 6ng cd dang hinh chit nhat ¢6 cdc bé 1a a va b. Vat liéu cdu tao cac 6ng giéng
nhau, ng cé chiéu dai nhu nhau va sdc can thay luc khéng phu thudc vao s6 Raynoén
(ma sat do d6 nhdam). Luu lugng dong chay léng trong cac 6ng déu giong nhau.

S 3b3

Dap s6:d = 2 2a—
n°(a +Db)
6.27 - Tinh t8n th4t cong sudt khi ddu mazut véi luu lugng G = 242t/h chuyén van trong
(357) 6ng cd dudng kinh d = 300mm, dail = 5000m. Trong lugng riéng ctia dduy = 950kG/m>

(9.319,3N/m?) luon luén khong déi.

Tinh véi hai trudng hop :

- D4u cd nhiét dé 10°C (v = 25St)

- Dau cé nhiét dé 40°C (v = 1,55t)

Dap s6 : N, = 292 kW ;
NZ

il

17,5kW

6.28 - 6ng, din xodn dugc ché tao ti mot dng tron c6 dudng kinh d = 38mm, dai 1 = 10m.

(358) Truc 6ng udn cong theo dang dudng xodn trén mat hinh tru tron, ¢é ban kinh cong
P = 25cm. Diu nhon cd hé s8 nhét v = 0,317St chuyén van trong 6ng d6é c6 van tée
trung binh la v = 1,5m/s.

Xac dinh tén that cot ép.do ma st gay nén.
Ddp s6 : hy = 3,7m cot dau.
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6.29 - Phia trudc khda dit & cudi 6ng din ddu dudng kinh d = 100mm c6 4p sust du p = 30at.
(359) DAau co trong lugng rieng y = 880kG/m> (8.632,7N/m> chay trong 6ng véi van tée v = 2m/s.
Xac dinh hé s6 t8n that cuc bo ¢ tai khda va do dai tuong duong vdi nd cha 6ng lig néu
do doc thay lue J = 0,04.
Dap s : & = 167;
I, = 852,2m -

6.30 - Tinh tdn th4t cot ap h, cia 6ng hut may bom ly tdm c6 dudng kinh d = 20cm va
(360) dai l = 20m, luu lugng nude 1a Q = 60l/s, 6ng cd 3 doan uén cong ({, = 0,3), mét van

mot chiéu (§, = 5) va mang luéi can rac (€, = 7, hé s6 can doc duong A = 0,03.
bdp s6 : hy = 2,96m.

6.31 - Tinh tén that cuc bd cta dudng 6ng do van tiét luu bing thép giy nén. Biét : Van tdc
(361) nuéc v = 1m/s, trong lugng van ¢ = 3,91kG (38,36N) ; dudng kinh dia van D = 18cm,
khoang cach ti trong tdm 6ng dan truc quay é + r = 12,9cm, gdc gitta mat dia va dudong
ndi tam quay cGa nd véi trong tdim a = 14°7, dudng kinh éng d = 2r = 10,2cm.
. ‘ v? )
Dédp 56 : he = € o = 0,084m.

6.32 - Tdn thdt cot 4p cta mét 6ng tron dudng kinh d = 203mm va dai | = 2.000 theo tinh toan
(362) trudc la h, = 13mH,0. Khi kiém tra lai qua thdy c¢d sai 14m, vi da bé qua tén thét cuc bo :
5 khoa (¢, = 0,3), 6 ché ré nhanh (. = 1,9) va 10 doan uén goc 45° ¢, = 0,32).

Hay xac dinh : n&u tinh ca cac t6n that cuc bo trén thi téng cac tdn that cot ap sé
tang lén bao nhidu ? Cho biét dong chay réi v4i s6 Raynon Re = 72.000 (chd y chon
cobng thuc tinh 1). -

Dap s6 : Ah, = Zh_ = 1,09m.

6.33 - Xac dinh dudng kinh dng din ddu mazut va 4p luc cdn thiét cta mdy hoi d€ bao
(363) dam nang sudt Q = 25l/s khi van téc v = 1,3m/s va c6 d6 nhét Angle E = 10°.
Cho biét t8ng cac hé s§ tén thdt cuc bo { = 3 con ap sudt du & cudi 6ng l1a p = lat.
Dap s6: d = 156mm, ’
= 10,85m cot dau.

6.34 - Xuit phat tit luat phan b van t6c bing thuc nghiém theo tiét dién ciia 6ng tron.
(364)

u uv, _

Xdc dinh khoang cich y_ tit thanh 6ng noi van téc cuc bs bing van téc trung binh v
cua dong.
Tinh yc v6i truong hgp m = 7.

Ye

. _ 2m? n
bap s6 . R [(m+1)(2m+1)]

Y _ o i 7
& = 0,242 khim = 7.
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6.35 - Xaic dinh cot ap cdn d€ chuyén nuéc & 15°C lén theo dudng 6ng cé dudng kinl
(365) d = 100mm, dai | = 70m, véi luu lugng Q = 50m>/h.
6ng cé mdt van mot chiéu (§, = 2,3), moét khéa (§, = 5,5) mot doan uén (€, =
phan nhanh (¢, = 2,05). D9 cao cla ra cia 6ng so vdi di€m ddu la z = 14m. Cho bi
chit long trong 6ng chay r6£ thanh tron.

Dap s6 : H = 20,9m. 3

)
6.36 - Chit 16ng cd trong lugng rieng y = 830kG/m> (8.632,8N/m>) va do nhaot v = 0,65t chay
(366) trong 6ng nim ngang cé dudng kinh d = 203mm. D¢ déc thuy luc cta dong J = 0,006.

Xac dinh luu luong Q va do6 chénh ap Ap trén doan éng 200m.

Dap 86 : Q = 28,5l/s
Ap = 10.360N/m? (0,1056at).

6.37 - Diu mazit c6 d6 nhét v = 1,4St va trong luong riéng y = 850kG/m> (8.338, 5N/m>)
(367) chay trong 6ng nim ngang cé dudyng kinh d = 200mm va dai 1 = 25000m. Biét ap suit
do bom tao nén tai hai dau 6ng 1a p, = 10,5at va p, = lat.

Xac dinh luu lugng dau.

Dép s6 : Q = 7,9Ys.

6.38 - 6ng din ddu dai 1 = 10.000m, duong kinh d = 200mm, cé su chénh léch db cao &
(368) diém déu va di€m cuéi : Az = z; - z, = +60m.

Xéae dinh luu lugng Q ciia ddu cd thé dat dude khi cho ddu tu chay trong éng, néu do
nhét ddu la v = 1,58t.
Dap s6 : Q = 15,4l/s.
6.39 - Didu c6 do6 nhdt v = 1,55t va trong luong riéng y = 880kG/m> (8632,8N/m>) di chuyén
(369) trong 8ng c6 dudng kinh d = 150mm va dai 20.000m.

Xac dinh 4p suit p, tai di€ém ddu 6ng d€ dam bao duge luu lugng Q = 50t/h, néu ap suit
tai cudi 6ng p, = 2at. .

Dép s6 : p; = 36,2at.

6.40 - D& xac dinh do nhét v ctia chat 16ng ta lam thi nghiém sau : cho ch4t 16ng chuyén
(370) dich trong 6ng nghiém nim ngang c6 dudng kinh d = 10mm. Luu lugng chét long
dugc bang phuong phap tinh thé tich : sau nita phut do duge 1 lit chédt long chay qua :
va luc nay do giam cot ap la Ah = 20cm cét chét 1ong trén quing dudng 1 = 2m.
Xac dinh d6 nhét dong cua nd :
4
bap s6: v = J—t—fi%;livh = 0,0722’:m2
(V 12 thé tich chit long di sau t giay)
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€41 - Theo bai toan 6.40, hay tinh d6 nhét dong v khi cho chiéu dai 6ng thi nghiém la

€371) 1 = 3m. Khi tinh todn phai k& dén chiéu dai va tdn that cot 4p d doan bt ddu caa dong
chay tang ; cho bi&t : Tai day profin van téc dong chay theo dang parabén va ké ca tén
thdt tai di€m cuéi ctia 6ng nghiém. Clta vao miéng 6ng la tron déu (4p dung coéng thiic
Targo) :

v
Ly = 0,04dRe va hy = o . 7 - 5o, A = 69,59

Ddp s6 : v = 0,065cm2/s

(Dung phuong phép tinh gidn dung va tinh chinh xac dan).
6.42 - D& do d6 nhét cha ddu ta lam nhu sau : cho dau chay theo 6ng nghiém nim ngang
(372) c6 duong kinh ¢8 dinh d = 0,3cm. Do dugc luu lugng ddu la Q = 170cm?/s. Khéi lugng

riéng ddu p = O,888g/cm3 va t8n that cot ap trén mot doan 6ng la l = 1,50m va

h, = 65cm cot dau.

Ddp 56 : u = 0,099KG.S/cm? = 0,971Ns/em?.

6.43 - Van t6c theo tiét dién cia dong chay r6i trong 6ng tuan theo luat
(373)

u=Cv<1——1%>n

1 ; ’ s
trong dé C = const, n = = R - ban kinh 6ng, v - védn tdc trung binh.
Xac dinh khoang ciach y k& tit thanh 6ng tron cd ban kinh R trén dé van téc cuc bd
bang van téc trung binh v.
Ddp s6 : y = 0,241R.
6.44 - Diu lita c6 d6 nhét v = 0,025St, trong luong riéng y = 819kG/m> (8.034,4N/m>) chay
(374) trong 6ng tron cé dudng kinh d = 305mm dai 1 = 200km. Biét vi tri ddu 6ng (noi dat

bom) z, = +290m va di€m cudi ong (b€ chia dau) z, = 27m. Ap suét tai may bom
luén luén dat 50at, luu lugng ddu G = 69,44kG/s.

Xdc dinh hé s6 can thuy luc A (chid y : tinh theo cong thdc kinh nghiém da cho).
Dap s6 : A, = 0,0196 (theo Ixaép)
A

0,0195 (thuc nghiém).

tn

6.45 - Nudc & nhiét d6 t = 20°C (v = 0,01St) véi luu lugng Q = 25ls chay trong 6ng nim
(375) ngang cd dudong kinh d = 203mm, dai 1 = 40,000m va dé6 nham tuong duong K4 = 0,15m.

Chon cong thic tinh A dé€ tinh do gidm ap Ap trén quing dudng dd.
Dap s6 : Ap = 12,14at (theo Ixaép)
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(376) d = 600mm va dai | = 10km. Xdc dinh luu lugng Q ctia né néu tén thdp 4p suit do
ma sét h, = 12m cét nudc.

648 - Nudc & nhiét d6 t = 20°C (v = 0,018t) chay trong 6ng c6 dudng kinh1
Chi y : tinh theo cong thic Manning (n = 0,12) va Seévélep.
Dap s6 :  Q = 230l/s (meo Maning)
Q = 231l/s (theo Sévélep)
6.47 - Dong nudc chay rdi trong 6ng gang ci ¢d dudng kinh d = 100cm. Sau mét doan
(377) | = 1.000m thi t6n thit cot &p la hy = 2,3m.

Tim luu lugng Q theo cong thic Maning (n = 0,012) Pavlﬁpiki, Savélep va Ixaép
Ky = 1,2mm).

Dép s6 : Q = 1,253m>/s - theo Maning ; °
Q = 1,2901m>/s - theo Pavlépxki :
Q = 1,15m3/s - theo Sévélep
Q= 1,16m>/s ~ theo Ixaep.
6.48 - Chidt long cé do nhét v = 0,254St, trong lugng riéng y = 871kG/m> (8544,5N/m>)

(378) chay trong 6ng dai | = 50km va dat dugc luu lugng G = 55t/h. Biét do giam ap trén
dudng 6ng d6 khong qua 45at (Ap < 45at) va do nham tuong duong K, = 0,14mm.

Xac dinh dudng kinh d cta Sng theo cac cOng thic Sévélep, Ixaep va Blaziut.
Ddp s6 : d = 156mm (theo Blaziit).
d
d

200mm (theo Sévélep)

]

156mm (theo Ixaep).

Doc theo dudng 8ng cd cac tén that

6 miéng vao va khida K v6i cac hé sd r__] | ‘
\ A |

tdn thdt cuc bo &, = 0,6 va §, = 4.
Cho biét 4p sudt trén mat thoang cua L-————— :
B

binh ddu bang ap su4t khi trdi p,, ap
sudt du tai mat cidt vao bom la
p, = 0,45at, chiéu cao tu truc bom
dé&én mat thodng la z = 1m, chiéu dai

6ng 1 = 4m, luu lugng qua bom la Bdm
Q = 1,25l/s (H. bai 6.49). 12
1 /} J
I
Tinh dudng kinh d cia 6ng. . 2 - 7'k

o . bai 6-49
Dédp s6 : d = 2,4cm. i bai

162



)

~
<
ht—
BN

-
ty = 4 f = —
. 2 —— —— 2
3 1 B
Al T
— = |
e o 77 2 TS S

1. bai 6=50

/6.50 /- Tinh luu lugng nudc t¥ binh A sang B né&u cho biét 4p sudt trén mat thoang cia
380 binh A : p = 1,2at, H = 1m, H, = 2m, H; = 1m, dudng kinh 6ng d = 100mm, dudng
kinh 6ng lang D = 200mm, hé s6 tdn that cta khoa {, = 4, ban kinh doan udén cong

R = 100mm. B6 qua t6n thdt doc dudng.
Dap s6 : Q = 145,5m*/h. : !

6.51 - Xac dinh t6n that doc dudng h; cta dong chay trong dﬁg kinh c6n nidm ngang, néu

(381) gia thiét rang tai mot ti€t dién hé s6 can thuy luc A duge xac dinh phu thudc vao van
téc va dudng kinh taj cac tiét dién tuong dng do. Biét chiéu dai 6ng 1a 1, duong kinh
Sng tai tiét dién ddu la d, va cui la d, (d, > d,) luu lugng dong l1a Q.
Giai bai toan trén theo cong thic Laybenzon cho ca ba trang thai dong chay.

1 1

Dap s6 : *hd=d—l-_—d2—[d—g—a§]
- dong chay tang (m = 1) ;
‘b, = 0,00656,°Q'% 1 1 )
d -4, &’ a7

-~ Chay réi thanh tron (m = 0,25)
epoo 2 @1 11
Y g 44, [d‘z‘ d‘l‘]

— chay r6i thanh nham (m = 0).

6.52 - D4u c6 do nhét v = 0,525t va trong luong riéng y = 850kG/m> (8338,5N/m?) chay
(382) trong 6ng cd dang haij hinh tru déng tam va dat theo phuong nidm ngang. Dudng kinh
trong cta 6ng ngoai d; = 300mm va dudng kinh ngoai cia 6ng trong d, = 60mm ;
ong dai 1 = 20.000m. Xdc dinh luu lugng Q néu ap suit gitta 2 di€m diu va cudi
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chénh nhau Ap = 1,6at. Tinh theo céng thic gin ding cta S(‘Jhcatrép, sau do ki€m tra
lai két qua theo cdc céong thic khac.

Dép 36 : Q = 27,3l/s (Theo Séncatrép).

6.53 - Chit 16ng chay trong 6ng din giita hai hinh tru tron déng tam ; dudng kinh ngoai

(383) cia 8ng trong 1a d = 155mm va bé rong khe hé giita hai hinh tru dé 1a § = 2mm, dai
) = 500mm. Bigt Juu Wiong chét long G = 10kG/s va srong Wong riéng coa 06 y = 1,510kC/m>
Tinh d6 gidm 4p Ap dé khdc phuc luc ma sdt trong doan 6ng dd, néu chat 1éng do &
nhiét d6 t = 80°C (v = 0,25St).

Dap s6 : Ap = 0,8at.

6.54 - Xic dinh profin van t6c clia dong chay tdng trong khe hd giita hai 6ng hinh tru tron
(384) d6ng tam co cdc ban kinh a va b (b > a). D6 gidm ap trén mét don vi chiéu dai cua
dng la Ap, dd nhdt dong luc ctua chat long la u.
2

o Ap ;.2 _ 2 b-a r
Dip s6:v=— (b —1r + In —
b b

ba ( In— )

6.55 - Chit 16ng cd do nhét rdt 16n chay trong 6ng dudng kinh nhé 2r_ tri s6 Raynén

(385) Re = de = 100°. Ong hop véi phuong ngang mot géc a = 30°.
Gia thiét dong chay tang :
a) Viét phuong trinh vi phan cia dong chay néu Ap = 0.
b) Tim van t6c dong chay theo ban kinh va d6 nhdt cua chit 16ng.
c) Tim do nhét x4 theo luu lugng Q (day cing la mot thiét bi do d6 nhét cia chét 16ng)

Dadp s6 : a)%= —%
b)v=%(r§—r2)
4

. H. bai 6-55 : H. bai 6-56
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B56 - Lap phuong trinh vi phan chuyén déng diing, chay ting cta chit léng thuc trong
I386) kénh hd hinh chit nhat cé bé rong b 16n hon chiéu sau h rdt nhiéu (b > h).
Gde nghiéng ctia ddy kénh véi mat nim ngang bang «. Khi giai 14y mait chudn trung
véi mat tu do cua chit long trong kénh.
,. . dv R
Dap s6 : E = —  sinx .
8.57 - Su dung phuong trinh vi phan chuyén dong caa bai toan trudc (bai 6-56), hay lap
1387) phan bé van téc theo chidu sadu cia dong chay ting, ditng cia chit long nhdt trong
kénh hd binh chi@t nhat ¢ bé rong rit 16n.
gsina

o h? - z%).

Dap s6 : v =
6.58 - Dung k&t qua bai toan trudc (6-57) tim coéng thic tinh luu lugng Q chay qua mot
1388) don vi bé rong ctia kénh va biu thic tinh ti sé giita van téc trung binh v va

van téc cuc dai u_, . Bi€u dién do d6c ddy kénh qua van téc trung binh.

. 3 ..
2
Dadp s6 : Q=ghs1na' M =3

3v Umax
J = si _ 1 l v2
—-sma—ReH.h-.2g
vh
ReH = -

N

.59 ) - Luat phan bd van téc ciia dong chay chit

I\@S)léng thue, chay tdng diung giita hai mat
phing c6 dinh song song nim ngang la :

1 d
u= -2 . 0

a,?2
2 ax | (2) ~Y]
Tim #ng sudt tiép tuyén 7, trén mat phing
va do gidm 4p trén doan 1m doc theo truc
x. Biét a = 10mm, luu lugng Q = 1l/s, chét
long 1a ddu ép ¢ u = 0,103kGs?/m?

(1 Ns?/m?) & nhiét do t = 20°C. H. bai =59
, 6 '
Dip s6: T, = = Q = 6,12 kG/m? = 60,04N/m? ;
a
1
Ap = - &;Q Al = -1224kG/m?

= -12,007N/m?.

6.60 - Theo hinh vé bai 6-59 tim luat phan b8 van t6c, nfu mat phing trén chuyén dong
(390) vdi van téc v = const so v6i mat dugi. Tim van téc trung binh, luu lugng va d6 gidm
ap suat.
. 1 dp 2 v
Dap s6 : u = Zy'dx(ay_y)+v°a’
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1 dp 3 a_‘
Q——l—'aa +V”2,
Q 1 dp 2 0

= — = — —— + —
v la IZtt'dxa 2’
dp IZu vo
— = — (v — = ).
dx a2 < 2)

6.61 - Theo diéu kién bai toan 6-60 tim bi€u thic dng suit ti€p tuyén ¢ mat trén va s

(391) dudi khi dong phu thuoc luu lugng Q. -
. ~ 2,MQ 3 Yo
Pap s6 : T, !y:—%—T<E+3Q)'
_ Q 2V0 _ § 1
Yo Iy =% T a ( 3Q a ) ' ' ’

9

6.62 - Dong chit 1dng chay trén mat phing nghiéng mot gdc o ¢6 do day 16p chit long la a
(392)
Tim van t6c trung binh mit cdt va luu lugng déi v6i don vi bé rong. Tinh hing s6 :

1
a = g ; “ = 700
_ b) v = 1,6.1072 cm%s ;
a) v = 1,6.10 2cmz/s; i _1 em’s
a = 2mm
a = 0,lmm 2 h
g = IOln/S 1
. 2
L gsina z
Dap sé u y <a - 7) ; 5
L
v 3, Sina;
3
- 28
Q 3y Sl 41

Q = 2,1cm>/s (d6i v6i 1m bé rong) ; - 7
a) > 0 g]f | a

v = 2,08cm/s x

Z s
. { Q = 167cm>/s (d6i véi 1m bé rong) ;
) ‘
v = 8,35cm/s. H. bai 6-62

6.63 - Tinh do chénh 4p sudt va cong sudt cdn thiét cia bom dé€ didy chit léng trong Gmg
(393) nam ngang co dudng kinh D = 10cm, dai 10km va luu lugng Q = 5O.cm3/h. Cho biét

P = O,95g/cm3, u = 2 poazdg.
Dap s6 : Do sé Re = 840 cho nén do chénh léch ap sudt ¢6 thé tinh :
128u:1Q
xD*
N = QAp = 213,5ml = 157kW.

= 113at ;
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€64 - Ong tru tron dai 3km, dudng kinh 10cm, chat 1éng
€394) chuyén dong trong ong cd do nhét dong luc u = 0,4

LLLL L,
poazd. Phan b8 van toc trong 6ng dang parabdn. ‘
u= 10y - yz[cm/s], y - truc vudéng gdéc véi ong.
Tinh Ung suit ti€p trén mat 6ng & khoang cachy = 2cm Y
va luc can trén toan ong.
Pap s6 : T, = 4dyn/cm? TIT7T77 0777777777777,
Ty-2 = 2,4dyn/cm’ ) H. bai 6-64
F =1, = 376,7N

6.65 - Mot hé 100 6ng nghiém song song ¢é dudng kinh D = lcm, chiéu dai méi ong 1 = 4m.

(395) Chit 16ng trong 6ng chuyén dong véi van téc trung binh v = 2m/s va cd ti trong trung
binh la § = 0,9 nhung dudng kinh déng luc thay déi tuyén tinh ti 4, = 0,30 poazo
dén u, = 1 poazo & miéng ra. Tinh cdng sudt N d€ van chuyén chat léng. Viét cong
thic thuc nghiém d€ tinh N khéng lién hé vdi dudng kinh D cho nhém n 6ng.
Huéng dan : Vi s6 Re < 2300 cho nén dung cong thdc tinh Ap = p; - p2 trong trudng

hop chay tdng. Tu dJ suy ra cong suat méi éng 1a N = (p; - p2)Q va d6i véi 100 ong :
N,y = 10ON.
bap s6 : Uy, = 267kGm/s = 3,59ml = 2,69kW
2 ‘
N, = 4nnlU” (u, + u,).

6.66 - Dung cu do.d6 nh6t Cuét gébm hai hinh try tron déng truc ABCD va MNPQ (hinh a).

(396) Cac hinh tru cé dudng kinh la 10 va 10,4, chiéu cao H = 20cm. Khi hinh tru ngoai
quay véi s6 vong quay n = 90vg/ph thi cén tac déng mémen quay la :
M, = 4.10 °’kGm = 0,3924Nm
Tinh d6 nhdt dong lyc cta chdt 16ng & giita hai truc.
Tinh s6 Re trong trudng hgp do.

k774777773

M ___if::__ /V? : N

X
— = || (e \ A I\ -
\
c o] | (ﬂ
B 7 %L I .
N
w N\

H. bai 6—66a H. bai 6-66b

167



™~

Pap s6: T, =poe;v = w®+AR).

Tu bi€u thic M, = Rz S suy ra :

15M R
u = = 0,511 poazo
7*HnR*(R + AR) i
vAR
Re = = 2.

v

0,7/”/7)
6.67 - Truc may cd dudng kinh 10cm dat thidng ddng trong &

(397) truc cao 25cm. Trong khe hé cé bé rong khong dgi 0,1mm
chia day chit 16ng cd d6 nhét dong luc 125 centipoazo—cP.
Truc may quay 240 vg/ph.

7.
&

W
v

Tinh c6ng sudt cda truc may.
Huéng dén : tit bi€u thdc

du v du \ om
&~ # (G \S i
Suy ra mémen quay va cOng sudt : \_4'&
M = [ Rt dS = Rt S, N = Mo,
Dap s6: M = 0,628kGm = 6,16Nm.
H. bai 6-67

N = 15,78 kGm/s = 0,21ml = 0,155kW.

6.68 - Trong binh loc ddu nhdn cho dong co 6td6 c6 mot chéng tdm loc hinh vanh khan,

(398) khe hd giita hai tdm loc 1a S. Tinh t8n th4dt c6t 4p khi ddu qua binh loc, cho biét sd
tdim loci =1, S = 0,2mm ; D = 75mm, d = 30mm, Q = 0,2l/s. D6 nhét cia d4u la 6E,
ti trong ddu & = 0,95. : :

6u1Q

ayS3

Ddp s6 : hy = TP = in g = 9,6m cot dau.
6.69 - Pittong ban kinh R dai 1 chiu luc tac dong F. Trong xilanh chuda chit 16ng khéng nén
(399) dugc cd do6 nhét déng luc 4 1a khe hd giita pittong va xi lanh la a.
Tinh van téc vo cta pittong. Ap dung bang s6 :
R = 2cm, ] = 2cm, a = 0,1cm, u = 1 poazo, F = 1t = 9,8.10°N.
Hudng dan : T phuong trinh Naié-Xtéc :

o _
aX— aZZ
Véi chu y :
op- F
x  aRA
Ta cd profi *t‘()—v?——a—za—p*zl -
»opr in van tée v(z) = - vo ~ Zy'ax'a( a)

Dap s0 : TU cac bi€u thic xdc dinh luu lugng qua khe hep ta suy ra :
a’F _ a’F
6nulR*R +a)  6mulR?

VO—
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Thay s6 vao ta cd :

v = 3,3cm/s.

a8
n
E.}‘_ »
——{ 2R |

H. badi 6-69a

N

H. bai 6-69b

6.70 - Pittong cd tiét dién hinh chit nhat a x b chuy&n dong v6i van téc v, = lm/s = const trong hop

(400) dung dau ép MO-20 va ddy dau ra khoi day thing qua khe hd ¢6 bé rong § = lmm = const.
St dung két qua bai todn 6.62 xac dinh luc can d€ khic phuc dé chénh ap suit do ddu

ép chay qua khe hd dé. Cho biét a = 100m, b = 50mm.
u = 0,102kGs/m? = 1Ns/m?
d
Dép s6: R = ~2abl

dx
dp 6/4V0 ab
Véi o= = - ————)
dx g2 ad +8 +25°
R = 196kG = 1922,76N
o ,
f— l “l 4
; .
e —
— = -~ § {———
H. bai 6-70

H. bai 6-71
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6.71 - Pittong c6 dudng kinh D = 100mm dai | = 100mm c6 16 nho tron & tam dé th
(401) chit long c6 dudng kinh d = 5mm, chuyén dong véi van téc v = 20m/s = const.
dinh luc R cdn dé d4y pittdong, n€u hinh tru chda ddy dau ép MO-20 cé hé sé n

u = 0,102kGs/m® = 1Ns/m?.

2
Dap s6 : R=Ap£§~l
3% D, >
4 =% Yo ()

R = 2040kG = 20,012N.
8.72 - Biéu thic phan bd van téc cua dong chay ting chit long thuc trong ong tiét di@!
(402) tam giac déu canh a dugc bi€u dién theo phuong trinh :
Y= ouavs (y ~aV3y - 3yx +—4—y)

g6c toa do trung véi diém gitta cta moét trong cdc canh la truc x.
Xac dinh bigu thde tinh van téc trung binh v va van téc d truc 6ng clia chit léng v('q

2,
e _ayd
Dap s6 : v = 80n

afyd ) g
= —— (tai trong tam tam gidc).

Vo = 36#

by

~— D —»

T ——— a

Y

H. bai 6-72 H. bai 6-73

~ vhy, , ) ‘
6.73 — Theo luat phan b6 van téc v, = 2l (@®> — y%), biéu dién van téc trung binh v cia

(403) dong chédt 16ng thuc trong 6ng cd tiét dién hinh chit nhat qua van téc¢ v, 8 truc 6ng.
. 2
desé:v=§v0.
6.74 - Giita hai t4m ban tron cd dong chay li tam. Tim luat phan b6 dp sudt doc theo bam.
(404) kinh p_va d6 chénh 4p suit giita cda vao va cda ra Ap, né& biét do nhét u = 0,0981Ns/m®
= 0,01kGs/m?, trong luong riéng y = 8829N/m> = 0,9t/m>), do ho giiia hai t4m ban
d = lmm, ban kinh tdm ban R = 50mm, ban kinh § vao r = 5mm, luu lugng Q = 0,2l/s.
Xdc dinh tdng ap luc lén tdm ban trén.
2 ¥ .
1 1 60 R
@ 1Ly, 6, R
8r%s%g \r* R? x> T
(ap sudt tai khoang r cach tam dia).
Ap = 0,695kG/cm? = 6,82N/cm? (= 0,695at)

Ddap s6: p,. =p, -

P = 12,87kG = 126,3N - Huéng 1én trén.
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H. bai 6—74 . H. bai 6-75

| 675 - Bom pitténg tac dong hai chiéu dung dé€ chuyén nudc duge néi véi 6ng dan cé dudng
(405) kinh d = 150mm. ;

X4c dinh ldu lugng Q va van téc trung binh cia dong nuéc v, néu hanh trinh cia

pittong S = 0,5, dudng kinh xilanh D) = 0,2m, dudng kinh thanh truyén D; = 0,05m,

hé s6 chia cia bom K = % = 0,9 (Q1 luu lugng theo li thuyé’f) va s6 vdong quay cua
1

truc midy bom n = 60vg/ph.

Dép s6:  Q = 0,0228m3/s

v = 1,29m/s.

6.76 - Luat phan b6 van téc dong chay léng trong kénh hinh tru cd bé roéng rat 16n va chi
(406) thay ddi theo chiéu sau :

H+z
véi H — chiéu sau dong chay, z ~ khoang cach tiu day.

w=av, (g53)°

X4ic dinh y nghia thiy dong cda dai lugng v, . Tim ti ndng mat cit cia dong E. Bi€u
dién van téc trung binh cia dong v qua v,

Dép s6 : v, — van t6c trén mat thoang.
, Vo
E, = 055~ +H;
2g
v = 0,455v .

6.77 - Luat phan b3 van téc cta dong chay tidng trong 6ng phing (tdc 1a khi chiéu cao mat
(407) cat 2h rdt nho so véi bé rong b) duge bi€u dién bang cong thic :

3 x*
u=gv (1 - ;), v — van tdc trung binh

Xac dinh hé s6 hiéu chinh dong nang a khi dong nang tinh theo van téc trung binh.

Dap s6 : a = =

17



6.78 - Luat phan b8 van t6c dong chay réi theo mat cit cia 6ng tron ban kinh R duge ch
(408) bing cong thic thuc nghiém :

. 1
u V-
w (&)
trong dé : u, - van téc tai truc.‘
vy — khoang cach ti thanh 6ng.
Xdac dinh ti s giita van t6c trung binh v va van téc tai truc u,.
Dap s6 : A 2m’
u (m+1)2m+1)

Q

6.79 - Luat phan b6 van téc theo mit cit ctia dong chay rdi trong 6ng tru tron cé ban kinh
(409) R bi&u dién bang céng thic :

\'4
oen ()
u, :
v6i y — khoang cach ti thanh 6ng, N - hing s6.
Tim hé s6 can thiy lue A

2

Pap s6: A1 = ARe ™" trong ds

m+5 2m

Py Nm* Py
A=2m" [ (m+1)(2m+1)]

6.80 - - Theo luat phan b6 van t6c dong chay réi trong 8ng tron thay lyc :
(410)
u VoY
;; = A]g—v— + B
" véi R - ban kinh dng, y — khoang cdch ti thanh 8ng (0 < y < R) A, B - cac hang sd.
Lap cong thic tinh hé s6 can thay luc. )

Dadp s6 : % = rlg(\l—Re) + D,
" B 3
V01D=ﬁ__—2— zr(—lge—lgw')

6.81 - Dia méng ban kinh R = 10cm nhiung vao binh 16n chda ddu béi tron cd d6 nhéot
(411) v = 0,03St va trong lugng riéng y = 800kG/m> (7848N/m>).
Xac dinh mémen luc ma sat khi s6 vong quay cta dia khéng d8i va bing 4,5vg/s.
Ddp s6 : M = 411Gem = 4,03N.cm.

172



|
g
|
o
I
|
i
I

e A ==
R | — Je— R —»
H. bai 6-82

H. bai 6-81

6.82 - Dia méng nim trong vé hinh tru chda ddu béi tron cd d¢ nhét » = 0,03St va trong
(412) Jugng riéng y = 800kG/m> (7.848N/m?>). Biét ban kinh dia R = 10cm khoang céc giita
cdc mat cia vé § = 2cm, bé day khéng ddng ké.
X4c dinh mémen luc ma sit khi s6 vdong quay n = 540vg/ph.

Dédp s6 : M = 5,24N.cm

6.83 - Giita truc thing ding va 8 truc cd 16p ddu béi tron bé day § = 0,Imm.

(413)-
Xac dinh cong suft N cAn dé thing luc ma sit cia chét 1dng boi tron néu truc quay

vi van tée géc w = 20m.1/s, dudng kinh cia vai D = 100mm, dudng kinh truc d = 50mm,
d6 nhét ddu pu = 0,15.10"*Ns/em?).
Dap s6 : N = 0,5646kG.m/s = 5,356Nm/s = 5,356W. SR

/: I -
: K
K
B =
= f-—n. ~
. -
o =
- ¢
\ AN 74

H. bai 6.84

H. bai 6.83
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6.84 - Tru tron ban kinh r; = 50mm quay véi van téc géc w, = 10l/s dong truc vdi hinh
(414) tru réng c6 dinh cé ban kinh r, = 70mm. Hai hinh try thing ding va cd d¢ dai
= 150mm. Khoang tréng giita hai hinh tru chia dau béi tron ¢d dd nhét dong lue
= 0,2kGs/m’ (0,1962Ns/m?)
Xic dinh mémen M; va M2 cta luc ma sit trén cac mat hinh tru do.

i 13

Daps6: M, = M, = 4nylwl-5——2 = 0,001925KG.m
r,—r

= 0,01888N.m.
6.85 - Giai bai toan trén v6i diéu kién r, = 51lmm. T cong thdc tinh mémen luc ma sat

(415) nhan duge & bai toan trén, hay dian ra cong thic Pétrop (xem la trucng hogp riéng caa
bai toan) khi khoang cach § = r, — r; nho so véi r,. : -

Ddp s6 : M; = M, = 0,0243kGm = 0,23838Nm theo Patrop

'/JSrf w, ‘ . t w
M = —5— = 0,023%Gm
T | T g
= 0,22053Nm (& day S = 2xr,)). ~ 7 7
Z
/]
6.86 - Truc thing ding hinh try c¢é dudng kinh d = 100mm j 4
(416) quay trong 6 truc hinh tru dai 1 = 200mm va dudng <Ll Corretee
kinh cta nd 16n hon dudng truc mot khoang & = 0,2. Khe J1 =
tron giita truc va 8 truc cd chia dau béi tron ¢ d6 nhét —~ | =7
u = 0,1.107° kGs/cm? = 0,981.10"°Ns/cm?.
Xac dinh céng suit cAn d€ thang luc ma sat khi truc L__&
quay véi s6 vong n = 500vg/ph.
Ddp s6 : N = 0,01156ml = 8,47TW. 7 H bai 6-86

6.87 - X4ic dinh lugng ddu béi chay qua khe tron cé bé rong § = 0,1mm gilta cac thanh
(417) xilanh va pittong ¢ dudng kinh d = 200mm va dai 1 = 100mm, néu van téc chuyén
dong cua pitténg u = 0,2m/s. Ap suéit dudi pittong p = 10at khong ddi. Do nhét dong
luc cha ddu g = 0,001kGs/m> = 0,00981Ns/m>.
Xae dinh luc ma sat F tac dong lén pitténg do.
Dadp s6 : ‘ Q = ndd (g - u> = 92cm’fs
6ul

F = xdl (,4;‘;- +§) = 32,7kG
320,787N.

6.88 - D& gufc trugt 1a mot mat phing nghiéng mét gdc véi méit phang chudn nam ngang
(418) c6 dinh. D€ chuyén dong vai van téc v = 2m/s. Chidu dai cia dé 1 = 100mm, d6 nhét
dong luc cia ddu bsi tron u = 0,002kGs/m? = 0,01962Ns/m>. Xem bé rong cta mat
chudn va d€ 1a v6 ciing 16n, hay xac dinh tai trong thang ding P, trén mot don vi bé
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rong cia d€ ma gudc trugt cd thé giit duge khi bé rong nhé nhat cia 16p ddu béi tron
h, = 0,2mm, géc nghiéng ¢ = 0°15’. X4c dinh lyc ma sit F tdc dong lén d& va tinh
v6i gid tri ndo cla « thi tai trong P, 1a 16n nhé4t.

L 6uvl 2k 4

Pap s6: P, = kzhg [1 (1 + k) 2+k] = 0,144G/mm
N\ _
F—ho[ In(1 + k) - 2+k]_

0,00137kG/mm = 0,01244N/mm véi

1 .
k=B——tgakh1.

(o]

= 815" thi P, = P__

i

— = = e = e | — T
///YI//IZ////////// LB
| — ] |

H. boi 6-88 ’ H. bai 6~89

6.89 - Cho bai toan bom ddu. Thiét bi gébm moét vé cing c6 dinh va phia trong la réto déng
(419) truc véi v d6. Chét boi tron di vao A qua khe hep va chay ra B.
Ap sudt tai B cao hon ap suét tai A mot gia tri Ap. D6 hé giia mat vé va mat réto la
J = const va rat nho so vdi ban kinh R cta roto (8 <R), nhu vdy ¢ th€ xem nhu dong
chay gitta hai ban phang song song. Liy bé rong ciia vé va roto la mot don vi.

Gia st ch4t léng bbdi tron c¢d do nhét u, khéi lvgng riéng va dong chay trong khe hep
1a chay tdng, x4c dinh : '

- Do chénh 4p sudt Ap giita A va B.
- Hiéu suidt # cta bom.

(tdt ca déu tinh theo luu luoug Q cia dong, van t6c gdc w cla roto, ban kinh R va do hd 9).

i ) _ 12lu  wRS
Ddép s6: Ap = o < Q)

29

_3Q wRé

1= RS- 9 - 3Q

wRS
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6.90 - Truc cf dink c6 bin kibh r, duge lap déng truc trong & truc hinh tru tron cd ban kinh r,
(420) O truc chuyén dong vai van t6c v = const. Cho biét dong khéng gradién 4p suit, chit
" long khdng nén dudc P = const, chéy tang.
a) Xac dinh luat phian bd van téc cia dong chay gidta truc va 8 truc.
b) Cdn mét luc bang bao nhiédu (\ing v6i don vi chiéu dai) d€ lam cho truc chuyén dong ?

r
In <r—l>
Ddap s6 : a)u = v, —
0
In (r—l>
2nv
b)F = —— |
o
In { — .
() p
s VI o
4////////////////////////// Yoy —_—— e — — —
—&- b v N s ///////////
> (4
{
| ‘ !
H. bai 6-90 " H. bai 6-91 ‘

6.91 - Dang don gidn ciia 8 truc o6 bac gom mot ban phing c§ dinh dugc giif song song véi mot ban |

(421) chuyén dong. Ban od bac nay can trd chuyén dong chat 16ng qua khe hep. Do hé cua khe hep la
3, chat 1ong c6 khdi luong riéng la £, do nhét u va dong chay tang. Van téc clia ban phangla v,
a) Tinh luc nang P cia & truc dng vdi moét don vi chidu rong.
b) Tinh ti sé glila Iic cdn F va ldc nang P. __— : N

e . ,

Dap s6 : P = 3uv, (5)2

p a . ; ?

6.92 - Chat lén;g cd dd nhét chay trong khe hep cd mit cit theo hinh v8, ¢ day h thay ddi theo truc

(422) , 22 |
z. Néu bé rong cia khe B theo truc z 16n hon rét nhiéu so v6i bé cao h = h(z) thi > 6 thé b |
0z
E)Zy
qua so v&i — v& cting d6ng thdi bd qua edc thanh phan céc dai luohg theo chiéu thing ding.
oy :

Viét bi€u thic tich phan cho luu lugng :
Q theo cac dai lugng A p, 4, 1, h va B (B = h).

Ddp s6 : Q = f h3dz

12,41
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H. bai 6-92 H. bai 6-93

6.93 _ Ty xét dong chay trong khe hep giita hai hinh tru léch tam. Thiét bj nay lam pitténg
(423) 4t 1ech tam trong xilanh. Ban kinh pittong R, khodng cich trung binh giita mat pitténg
va xilanh la h, do léch tam la €h . Khoang céch thay d6i h cia khe tron cho bing

phudng trinh : h = h, (1 + cos%).

Ki hiéu Q, la luu lugng chay léng chdy qua khe tron khi pitténg va xilanh dat léch tam,
con Q, la luu lugng chay qua khi pitténg va xilanh dat déng tam, viét biu thic cho
ti s6 Q,/Q, theo (¢ < 1).

Q 3¢2
Ddap s6: =% = 1 + —.
p Q 5

6.94 - Mot dia tron ban kinh r_ nhing trong ch4t 16ng cé khéi lugng riéng p va d6 nhdt u.
(424) Nhag c6 tai trong P khong d8i dia chim d4n xudng va luén luén gilt song song véi ban
phéng nidm ngang. Chuyén déng cia dia rdt chdm cho nén cé thé bé qua gia téc va
dong nang cia chit 16ng. Dong chay cta ch&t 1éng giita dia va ban phing cd thé coi -
la dong chay hai chiéu va thuéc trang thai chay tdng.

a) Ap dung dinh luat bao toan khéi lugnyg, viét bi€u thic phan b6 ap su4t theo ban kinh
r v6i gia thiét p = 0 khir = r.

b) Tinh tai trong P theo cdc dai lugng r,; 4 ;V,vah, d day v - van téc chuyén dong
cua dia.

3/4v0(rg - rz)

Ddp s6: a)P = 3

3rtuv org

2h3
19-1000BTTKBOL-T1 177
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1 :v 2 . . %ﬂz . .
- ?J/{L — - Uy |
-— - —_—
Y — == Ap -
l ' /////////////////////////7////// ~Z
H. bai 6—94 H. bai 6-95

6.95 - Xét dong chdt 16ng chay tdng va ditng giita hai ban phing song song. Ban trén chuyén
(425) dich sang phai vdi van t6c v, cdn ban dudi ding yén. Dong khong gradién ap suit.

h kJ
Nia dudi (0 < y < 5) chda chédt 1éng cd khéi lugng riéng p; va do nhét 4, con nia

h
trén (—2— <,y < h) chét 16ng cé p, va u,.

a) Tim céc diéu kién bién cta van téc déng chay tai c4c ban phidng va & dudng phan
chia gitta hai ch4t long.

b) Xac dinh préfin van tée tai ting ving (u, > u,).
c) Tinh dng sudt ti€p tuyén tai ban dudi.

Dipsé: a)v=0taiy = 0.

Y=U0taiy=hvévliéntuctai
y = h/2.
b) vi y < 2 ;o P
—v=—
Y= 2. h(u, +uy) y
. h 2y
’v01y>—2-, v = Uo —'}m(h —-y)
) 2Upp,
)T, =
° h(u, +uy)

6.96 - Tuong tu nhu bai 6.40 hay tinh dudng kinh d cda 6ng kim loai cé hé s6 A = 75
(426) 1

(trong c6ng thic 1 = ﬁ)' Ddu cé d6 nhét = lem?/s, ty trong & = 0,86. Cac
hé s6 t8n th4t cuc bo §, = 0,5, & = 4 Ap sudt & miéng vao bom pz = 0,45at.
D6 cao z = 1m.
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Chiéu dai caa 6ng va luu lugng bom dugc xac dinh theo bang duéi day :

bé s6 1 2 3 | 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14

Qus) | 1 |11{12]1,8]1,4|15]1,6(1,05(1,15(1,25(1,35]1,45(1,55|1,65
Gm) | 4 | 4| 4| a|alalals]|s]|s

Dé s6 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 283 | 24 | 25 | 26 | 27

28
Qd/s) 1,05|1,15;1,25(1,35(1,45|1,55(1656} 1,0.11,1 | 1,2 1,314 |15 |16
(I/m) 4 4 4 4 4 4 4 8 8 8 8 8 8 8

Ddp s6 :d =1 + 6cm.

6.97 - Dat bom nudc cé d6 cao hit hy = 5m (H. bai 5.1). Cho biét 6ng hiit c6 hé s6 ma sat
(427) 1 = 0,025, hé s6 tdn that ludi chan ric {; = 8, hé s6 t6n th4t doan udn cong § véi

bian kinh R = 300mm tinh ti phu luc chuong 7.

Tinh 4p suit & miéng vao cia bom, céc tri s 1, d, Q cho trong bang duéi :

Dé s6 1 2 3 4 5 6 7 8 9 10
d(mm) | 200 | 150 | 125 | 100 | 200 | 150 [ 125 | 100 | 200 | 150
I(m) 10|10 {10 {10 ]| 8 8 8 8 6 6
Q(l/s) 18 | 12 | 10 | 6 | 18 |12 | 10 | 18 { 15 | 10

xl

|

H. bai 6-98
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6.98 - Tinh 4p sudt cia bom d€ bom xang vao binh chda. Cho bist trén dudng Ong

(428) kim loai c¢6 khéa (§, = 4), ba doan udn cong ({, = 0,2 va miéng ra R cla 6ng,
D6 nhét dong hoc ciia xdng ¢ nhiét do 30°C la v = 0,006cm?, ti trong § = 0,755‘;
Ap sufit trén mat thoang bing ap sudt khi trdi. Ngudi ta ding mot nit néj
véi hé thdong do’n‘g md ty dong miéng ra R bing phao. Nut dugc nang lé
khi 4p suét du tai R la p;. Chiéu dai 6ng 1 = 5m. Céc tri s6 vé do cao z,
P4 vdn t6c xang trong 6ng v, dudng kinh 6ng d dugc xdc dinh trong
cac bang duéi : , F

Dé sé 1 2 3 4 5 6 7 8 9 10 { 11 | 12 | 13 | 14

z(m) 05{05}05}|05|0505|05|03(|04|05]06!07]{08]08

py(at) 02(03(04;05}06}07}|08}051/{05]|05051]05]05]|05

v(m/s) 1 1 1 1 1 1 1 109(09/09(09]|09]09109

d(mm) 8 9 10 | 12 | 14 | 16 | 18 8 9 10 | 11 | 12 | 13 | 14 ]

Dé s6 15|16 | 17 |18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28

z(m) 0405{06|07/08(09|10/04(04/|04{04]|04]04]04

pgylat) 06,06 ,06)|06|06|06}06|0203|04|05061]07]08

v(m/s) 08108;08(08/08/08)]08]| 8 6 10 [ 12 | 14 | 16 | 18

[

\4.99 - Tinh 4p sudt cdn thiét cia bom dé€ khac phuc cdc tdn that trong hé théng béi trom
(429) dong co. V6i gia thiét d = 6mm ; 1 = 1000mm, d, = 4mm, 1, = 200mm, d, = 40mm,
b = 50mm, a = 6mm, 6 = 0,06mm.

Binh loc dugc tinh nhu bai 6.70 hghia la h, = 9,6m c6t ddu. Luu lugng ddu
la Q = 50cm?>/s, ddu c6 dé nhét x4 = 0,324.10°° Ns/cm?, ti trong ddu la
5 =0,9. .

Dap s6 : - Tén that trong 6ng ddu chinh

Ap, = 0,5at.

= T8n th4t trong binh {Qc
Ap, = 0,84at. ~

- Tdn that tréng 6ng nhanh va § truc :
Ap; = 0,17at.

- T8n thit trong 6 truc déng tam
Ap, = 26,25at.
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Nhu vay 4ap sudt cdAn thiét cta bom la
p = 2Ap, = 27,76at.

I
sy 77 _ =
AT T A T
4!
)
is ,”i

—~ |

__b___’

N

H. bai 6-99

/6-100 - Mot hinh tru ban kinh R trong lugng P = Mg dat trén tdm ban ndm ngang. Gida
(430) hinh try va td&m ban chda ch4t 1éng c6 d6 nhét dong luong u, dd day 16p chét léng la b
Lap phuong trinh vi phan chuyén dong ctia ldp chit long.
Tinh gradién ap suit glr) theo van téc trung binh v,tr) va d6 day h cia 16p chdt long.
Ldp ham lién hé giita d6 day h va thoi gian chuyén dong t, tinh khoang thdi gian dé&
d6 day 16p chét long giam t¥ h, dén h;. Cho y = 10%cm/s’.
Tinh hang s6 : a) M = 100R = 1,6cm, 4 = 0,8 poazo.
~ h, = 0,05cm, h, = 107*
b) M = 10, R = 1 em, ¢ = 1,42.10™* poazo.
Huéng dan : Xét phan td chidt 16ng bi€u dién nhu hinh b.

it

Dap sé : Phuong trinh vi phan chuyén déng cd dang :

dv 2%v
pPoodr —dp* +u—dr
dt 9z%
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2 2 PRRCSEN
SO CHE

R

4P ( h? h? )

Khi h; «<hg ta cd :
3muR* |a) T, = 95508 = 2M40’
4ph~;4" b) T, = 3,34

P

Al — D ———

7/7//f///////////1’///

l

H. bar 6-100 a, b

\/6-101 - Chit léng khong chiu nén chuyén dong giita truc va 8 truc theo chiéu truc z dudi

(431)

182

d i A
tdc dung cda gradién ap suit al? Cho ban kinh cida truc la a.

a) Lap préfin van téc u theo'ban kinh r cta phan td chdt 1ong
b) Goi h = a — b 1a dai lugng bé so vdi ban kinh cia truc. Chéng minh profin vén téc
thoa méan coéng thic : '
- y*—hy dp
2/4 d
¢) Tim luu lugng chat 1oéng chz’iy doc truc.
d) Ung dung bai toan trén cho pitténg ctia may ep thuy Itc cd ap sudt déu pittong la pa.

,trongddy =r - b.

Gia thiét khe hé h khéng ddi. Tinh luc day cua pittong F cing nhu hé s6 A = —

Po

e) Pittong cd ban kinh khéng ddi nhung xﬂanh c6 dang l;unh ¢én. Tinh luu luang cia

b
Ddp sé6 : a) Tit phuong trinh Navie-Xtéc.

h
chdt long, cho biét — « 1. Tinh bang s6 theo s liéu trén hinh veé.

d du 1 4 d , d
= r(@rr e wlw)



Suy ra :

r
lg—
_ _dp 2 2 2 _ 42 4
u T = [a r (a b“) 1 E]
ga
b) Huéng dan : Dat % =1+ a.
L
5 = .
lg—;
Khai trién biéu thdc —3 duéi dang chuédn va tinh gidn ding ta co :
lg;
2
_ ¥y —hy dp
2u T dx
__an dp bK’ 3 b
D=y % 6 (13 %)
, h
_ 2 — 2 —
d) F = nb°p, + AF = nbp0<l + b)'
F h
A== =ab" (1++
o 7b <1 B
b pn
e) Q =
6u 1 E’_‘
o b’
Tinh hdng s6 : _
Q = 16,7.10 ‘cm’s.
om
I }_. :3 7016 \ ‘
el N\
N \
N —AN
NI N
Y| el N\
N S 37008 "
Q L>((/ t \\
N LN T
YN
NEEA S
Q N\ 3 7020 ¢m
at
§ § A= 60
H. badi 6-101a H. bai 6~101b
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\/ 6.102 - Dung &p luc thay dong d€ md truc co ; chédt long cd do nhét dong luc u, ap sudt p,
(432) & vong ngoai A, 6 vong trong B cd ap sudt khi trdi, chiéu day 16p chdt 16ng lic ddu la h .

184

d
a) Tinh gradién 4p sudt <P va ap suét cuc bd (theo ban kinh r). Goi :

dx
r, ‘
o= tl s6 gitta cac ban kinh tai A va B.
2
Pm
-— = p(a) — hé s6 4p sudt,
P,

Py — 4p sudt trung binh,

F, - 4p luc lén tiét dién vanh khan AB tinh luu lugng ddy Q,,
lyc F_ va hé s8 4p sudt p(a).

b) Tiép tuc bom dau, ap suét & A tang ti p, 1én p), 16p chdt 1éng sé tang bé day dén h.

9 v )
Tinh gradién ap suit i va 4p suit cuc bd p (theo ban kinh r) theo téc do tang chiéu
dh :
day 16p chdt long 3t va luu lugng ra Q,. Tinh 4p luc thiy dong F.

Gia thiét cho F = F, tinh luu lugng ra Q, cta ddu tai B.

Tinh sai s6 4p sudt p;, - p,. T d6 tinh luu lugng ddu dua vao Q, va thé tich déu
cdn thiét V.

Ap dung bing s6 :
r, = 15cm ; r, = 10cm ; h;, = 10 %cm.

. # = 3,5 poazd ; F = 9,81.10°N ; h; = 2.10 'em.

T

60s, 3s ; g = 10m/s°.

Ddp 56 : a) Dya vao két qua cia bai 6.100 tit cong thic tinh van téc trung binh :

Uay = - 2 dp S
™ =~1% ar = " Zun,
suy ra : de _ %%
' dr nrhg
.Tich phan bi€u thuc trén ta cd :
Ini
2
. P = Po Tpg
Hay 1a
ntho
Q 6uln



R6 rang Qo khéng phu thuéc r; va r2 ma chi phu thuéc ti s6 :

T
a = ;;
gl ‘nporg. (12 -1
F, = f 2nrp(r)dr = Toe (azlna -3 )
r? .
2
a?@Ina - 1) + 1 1 1
a) = P _over = =1 - + ]
P(@) = Pnover 2(a? — 1)Ina 2Ina 42 _
Tinhsd: a = 1,5; p(a) = 0,565
Pm = 2,55at, p, = 4,52at
Q, = 0,532cm’/s
b) Tu két qua cua bai toan (6.100)
Q dh
E T
dh
. 2
Vi Qr) = Q, + n(? — rg)ﬁ
. S N
ta suy ra : o 0 [Qz +x(? 1'%) dt]
e - op
Ap suit p cd thé€ tinh : p = f g;dr

6u B ,dh T, dh
P, =¥[(——n———r§a)1m +§—(a _I)E]
i . rl |
Tit biu thic tinh lyc F : F = [ 27rp(r)dr
. :
dr
3 —-
: B Qrmy Bnu 4 » dh
suy ra : F = FOE . Q + oh3 T, ( I)H-E
S 5
pl__._z( z_l)ill
_,2dh 6 2 dt
Q, = 13 dt Ina
_3ur dh
P; ~ P, _I,T'E"’(a)
(@* - 1)Ina

Y = @ -1 -

2a%Ina — (a* ~ 1)
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Tich phan bi€u thic p, —.p, theo h ta cd :

1 1 2 Pi7P

h("; h? 3 ,ur%tp(a)

3 2.2
Néu h, »>h —p, - p, =5 ury@)

! 2
2 Th
dh
Ti bi€u thic ;- Q=@ +r0 -y
dh P a? ~1
. _ 290 2, Y@ -
Suy ra : Q =13 dt [na + 2Inx p; —p, 2Inx ]

Thé tich ddu cé thé tinh :

—

P o? -1
V={Qdt=rih -h z+¢(a). -
{ ! rahy o) [na 2lna * p, —p, 2lnx ]

Thay tri s6 p1 — po ta ¢d :
pnhZT a? -1

- _ 2 L ¥(@ _
v = r‘%(hl h) [na + T + 3nr§1na T ]

Tinh s6 :

yla) = 0,144.
T = 60s —p, - p, = 0,0126at.

T = 3s - p, - p, = 0,252at,

[¢]

Khi : P, = 4’52at —--)p1 = 4,53at //
p, = 4,77at ‘/ § o
60s — V = 1392cm> \&\\\\\\ A I

T = 3s >V = 178cm>. - AN \ \\ o |

/;dm cﬁo’)‘ /07737 ,

]

-3
i

H. bai 6-102
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.Chuong 7.
DONG CHAY QUA LO VA VOI

l

7.1 - D4u mazit ti binh chida qua 16 £t6n & déy.ct‘i‘dubng‘ kinh d = 3mm ; tén thit cot
(433) ap do ma sat Ah = 0,05 c6t mazit.

X4ac dinh van téc thyc cia mazuit v,, hé sé van téc ¢ va hé s6 ma sat {, néu mic mazit
trong binh chda khéng d8i va bing h = 800mm.

Giai :
Van t6c thuc cia maziat chay qua 16 tinh theo cong thic :
v, = \Izg(h — Ah) = ¥2.9,81(0,8 — 0,06) = 3,84m/s

Hé s6 van t6c ¢ :

N V2 AW _ o0

| P T v T Ve
Hé s6 ma sat (hé s6 t6n that) sé la :
2g
¢ = — Ah = 0,066
v2

t

7.2 - Tai thanh b& chia hinh ling tru cé moét 16 hinh lu.c gidc déu cd canh R. Cot ap trén
(434) tam 16 khong d6i va baing H = RV3. Xac dinh luu lugng Q chay qua 16.

Giai :

Chia 16 luc giac ra lam hai hinh thang va ta xét truéc hét dong chidy qua 16 hinh thang
bén trén.
: Theo hinh vé ta cd : : :

2(x, —H +RV3)
b, = 3
Dong chay qua dai bjdx) dac trung bﬁng luu lugng :
2
dQl = ‘ubldxl \l2gxl = ﬁ Iuvz_g (xl - H + Rﬁ) Jx_, dxl

Khi d6 luu lugng chay qua 15 hinh thang trén sé la :

2 N - 2u
Qlif‘ﬁl‘yz—g_{;g| — H + RV3) {x-l—dxl =%ﬁ§
Ny
_2 R{g‘ 3
[(4H + 10R{3)H ? - (4H - TRY3) (H - —5-)Z]



Tuong tu ta tinh duge luu lugng qua 16 hinh thang duéi :
3
Q, = 1675 Vg [(4H + 10RV3)H? '~ (4H 73J§) (H +

Véj Tuu }uong chay :lua 14 hinh luc gidce do sé 1a :

[\SREIV]

RV3
2

)?]

3
Q, =Q +Q, = 1?‘3 \EE'[zomf?THz + (4H - TRV3) x

' 3
—‘35@)5 - (4H + TRVE) (H +

=
N'a
Tl
—

S X (H
Néu thay H = RV3 ta sé c6 :
' Q, = 0,0646.R%2gR.

bE&i—
>
P ]
W
1
i)
I3y
1

R\_—[ ' . l G| | ¢y
R T
H. bai 7-2 V H. boi 7-3

7.3 . - Xéc dinh luu lugng nude chay tit b€ chda 16n qua hai voi hinh tru va tim ap sudt

(435) chan khéong tai mat cat co hep trong cac vdi. Mot voi l4p vao thanh b€ va cach day
mot khoang e = 20cm, con voi khdc 14p vao day b&. Kich thudc hai voi nhu nhau
d = 6cm, | = 20cm, chiéu sau cia mdc nuéc h = 100cm.

" Giai :
Cot nube trén tam voi ndm ngang s6 1a - ‘
H =h-e-= iOOcm - 20cm = 80cm.
Vi bé chia nudc 16n ta ed th€ coi cot nudc khong thay ddi va khi ds H, = H,.

Luu lugng chay qua vdi nim ngang :

3,14. 6% :

Q = s V2gH, = 0,82 =—— V2 9,81.80 = 916 cm?s.
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D6 cao chan khéng tai mat cét co hep cia vdi ndm ngang :

h,, = 0,74H, = 0,74.80 = 59cm.
D6 cao chan khéng cd thé tinh theo cong thuc trén, hodc cd thé tinh bing cac viét tich
phan Bécnuli cho hai mat cat 1.1 va C-C.

Pa P a\%
')—/" + Hl = -7 + — + hw
pa - pC avg av(zf ccvg vf
hy=—— =5 “H +h =5 -H +5- =5 @+5) - H @
| Sn v Q
Van téc v, tinh theo cong thic v, = v — = ¢ = 5=
c 0

Néu ldy € = 0,64, a = 1, {, = 0,06 va thay t4t c vao phuong trinh (a) ta tinh dugc h
nhu da tinh theo cong thdc trén.
Luu lugng chay qua voi gan & dday bé phu hgp véi cot ap H2 = H+ 1 = H, tinh nhu trén :

3,14.6°
Q = u,s,V2gH, = 0,82 . =—— V2 9,81(100 +20) = 1124 em?/s.
Vay luu lugng qua ca hai voi & 1a : Q = 916 + 1124 = 2040 em?/s. D& tinh d6 cao
chan khong tai mat cat co hep trong vdi gAn & ddy ta lap tich phan Bécnuli cho hai
mat cat 1-1 va C-C.

2
Pa P Ve
h+a+7=—);— a—+hw
2 g
Py P ave c -
hck= y =—E+Cc§§—(h+a).

, : d .
Liya =1, =064, {_ = 0,06 vaa = 3 rdi tinh nhu ldc dau, ta ¢6 :

‘ 4
hy = 0,74H, + 1 = 5 = 106cm.

7.4 - BE& chiwa I va II ngan cach nhau béi tudng chén c6 16 thong nhau véi dién tich s
(436) 80cm? va dat cach day moét khoang e = 1,2m. Dién tich mat cat cia b€ I S, = 5m
vab& II §, = 3, 5m?. Chiéu sau mdc nuéc & bé I khi chua mé nép 6h =3 8m, bé 11
khong chUa nudc.
Tinh xem khoang cach thdi gian t bang bao nhiéu sau lic mé nap 16 thi tir b& I chay
© qua bé II mét lugng nude 7,50m>.

o

Giai :
Thoi gian t s& bao gébm hai giai doan :
- Giai doan chay tu do qua 18 khi cot dp thay d8i cho dén khi c6t nuée b& II dang dén tAm 16 ;

- Giai doan chay ngap khi ct nudc ca hai b€ thay ddi, thé tich nudc & b€ II tu day
dén tam 16 sé 1a :

V, =8l = 3,512 = 4,2m’.
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Khi chay sang b€ II mét lugng nude V, =. 4,2m-3 thi mdic nudc & bé I 6 giam xudng |
moét khoang

Thai gian t, d& giam cot nude ti¥ H, = h, - 1 = 2,6m dén H, = h, - e - Ah, s& bang

28 :
1 2,5V26 ~ V1,74
1™ us V2g (“,HI - VH; = 0,62.0,008V2.9,81 129s

Theo didu kién bai toan : mét lugng nudc nita cdn phai chay qua bé II
V,=175-42 = 33m’
Khi chay ra mét lugng nude V, = 3,3m> thi muc nudc & bé I gidm xuéng modt khoang

3,3

M =307

Doéng thdi mic nudc & bé II sé dang lén m@t khoang :

| 33
AHy = 55 = 0, 94m.

Su thay ddi cot nuéc sé tit H, = 1,76m dén H, = 1,76 - 0,66 - 0,94 = 0,16m.

Thai gian t, trong giai doan nay sé tinh theo céng thuc :

25,5 2.5.35
= @ +5)as vz VI~ Vi) = ET3570,62.0,008V2 9,81

(V1,76 — V0,16) = 174s.

Nhu vay thsi gian t cdn d€ lugng nudc 7, 5m> chéy tit b6 I sang b&€ II 1a :
iy

t =t +t, =129 + 174 = 3035 = 5ph3s.

‘, ' v oonst
1 _z"F'[ o
5y
JT A 50
1= —
OS2
e § —r—f— §y ]

H. bai 7.4 L ' H. bai 7.5
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7.5 - Cda ebng co bé réng b = 1,6m, cao a = 1,0m. Canh clia c6ng duge nang lén vdi van
(437) téc v = 2,5cm/s.

X4c dinh thé tich nuéc V chay qua trong thdi gian tit khi bt ddu mé dén khi c6ng md hoan
toan. Cot nuéc H, = 3,5 ; dong chay tu do va hé s6 luu lugng qua cdng # = 0,60 = const.

Giai :
Thé tich nudc chiy qua céng trong khoang thdai gian dt 1a :

dV = Qdt.
Luu lugng qua cdng :

Q = us,V2gh.
e} day s - dién tich cia cita cong ludn thay ddi, cac dai lyong nay phu thudc van toc
va thoi gian md c6ng :

bvt:h = H - =
= bvt ; 3

luc ay :
dV = ubvV2g " H——tdt

Va do dd thé€ tich nuéc chay qua trong thdoi gian t la :

A\
= [av:
0

T

t
J wovi2g || H - 32— tdt
0 -

D€ ldy tich phan nay ta dat :

<
-+
o]

H—?=ytud6t=—‘;(H—y)
Va
2
dt = — = dy.
y y

Khi ta thay ddi tit 0 dén t thiy tt H dén H =

N

Thay bién s6 mdi ta duge :

a
H__

V=—/4bv\r—fr 2H-y?2

I
(N
«

Ldy tich phan nay ta cd :

W

5 3
2

S,ubJ_[ (H - E) —I;(H——)Z-FEH]

v

V =
Dua sé liéu vao cong thic cudi cung ta duge dap s6 : V = 153m°>.
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7.6 - B& chiia hinh tru o6 dién tich S ='1,2m”. Tai thanh bé cich diy mét khodng e = 30cm o6 khoét mot
(438) 16 tron dudng kinh d = 3cm (hinh vé). Mot voi nuée chdy vao b€ véi luu lugng khong d6i Q, = 2,5l
Tim chiéu sau h? cta nudc trong be sau 20 phut k& ti khi mé nap 16, neu tai thoi diém

" md nap chleu sau h) = 1 50m
Giai :
Luu lugng qua 16 khi cot ap :
H, =h -e =150 - 30 120cm va dién tich 16 :
3,14.3%8 _
85, = —‘i—_ = 7’,06(2111" la :

Q = usN2gH, = 0,62.7,06V2.9,81.120 = 2,12)s. :
Vi Iuu lugng lic ddu cta nuéc chay ra Q = 2,12l/s nhé hon luu lugng Qo = 2,5/s chay
vao nén cdt nudc trong b€ sé tang lén..

Trudc hét xac dlnh cot nude H | khi luu ludng nudc ché.y vao Q va luu luong nudc chay
ra Q nhu nhau. H  xdc dinh theo cong thic :

Q& 25002
= 2 5 = 5 = 167cm
s’2g  0,627.7,06°.2.981

Thoi gian t d€ c6t nude thay dé6i tu H dén H, trong bé chda do luu lugng chay vao
Q,, xdc dinh theo céng thic :

VH -VH,
= oz [V~ VI, 4V In v—“—r‘]

o

2.1,2 \ll 67 —V1,2
= ————— (V1,2 - VH, + V1,67In ————-=-) = 1200s;
0,62.0,000706y2 9 81 ( \I 67 — \}H2 )
hay sau khi don gian phuong trinh (va diat InA = 2,‘31gA) ta duge :
0,195
VH, - 2,97kg ———— = 0,125
. 1,29 - ‘IHZ

Giai phuong trinh nay phu bang phuong phap thi dén, ta cd Hy = 1,45m. Suy ra : qua
thai gian 20 phut sau khi mé nap 16 chiéu sau ciia nudc trong bé sé 1a :
h, = H,+e = 1,45 + 0,30 = 1,75m.

B C—
[ I
hr M
Y
| S ' o P
== " |’

H. bai 7-6 : ) H. bai 7-7
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7.7 - Xac dinh thai gian chay hét cia chit l6ng dugc chia ddy trong xitéc hinh tru tron

(439) (D = 4m, L = 10m) ra ngoai qua mot 16 tron & day co dudng kinh d = 0,1m.
Xitée duge dat theo phuong ngang va 4 = 0,60. '

Giai :
Tinh thoi gian chay hét theo cong thic :
H,
1 : S(z)dz *
t = ] (*)
#. V28 ) vz
trong dé 4 = 0,60 ; s, — dién tich 16 :
2
s, = % = 0,00785m?2,

. D2 2
Hl=D;H2=0vaS(z)=2LV(E) —(-Z——Z)
. D \ D s v
Néudaty=E—zthlz=5—y,dz=—dyvakhlz=H‘=Dthiy-'
Dua tdt ca vao bi€u thic (*) réi ldy tich phan ta dugc :

4L 17V
_3ys()02gD )

vdi

V0 = —4*-— L, Qn = ysn\l2gH.
Tu d6 ta tim duge t = 1h25ph.

7.8 - L6 hinh vuéng méi canh a = 3,6cm & sat day ct’né thanh binh chda nuéc.
(440)

Xdc dinh vdi chiéu sau h cta nudc trong binh bang bao nhiéu dé luu lugng thoat ra 16
la Q = 4,18s.

Ddp s6 : h = 130cm.

S, SR
T h
== S —
= e Ny
1= —t
1 7 N S \
— @ =S ——
T \\§ a, \
B
H. bai 7-8 H. bai 7-9
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7.9 - Hai 16 tron thanh méng-cd ciing duding kinh d = 6cm & thanh binh 16n chda nude. Téni
(441) 16 dudi cach ddy binh mét khoang a; = 20cm, khoang cac giita hai tam 16 a, = 50cm. ']

Xac dinh chiéu sidu cia nuéc ¢ trong binh bing bao nhiéu d€ tdng lvu lugng thoit ra
hai 16 Q = 23Vs.

Dap s6 : h = 267em.
7.10 - Chait 1ong chay tit binh chia I qua 16 ¢ dién tich s; vao binh chia II va ti binh
(442) chia d6 chit long lai chay qua 16 cd dién tich s, vao binh IIL

Cac dai lugng u,, s,, s;, H va H, da dugc biét.

Xdc. dinh hé s§ luu lugng u, cia binh L.

8 2
Dap s6 : p = p, ;—1 H,

7 LSHESTINY. S

|
|
|
i

H. bai 7-10 H. bai 7-11

7.11 - Ta treo binh B vao hinh tru C ; hinh tru nay ngap trong chat léng cua chat A. Chat
(443) 1ong ti binh A chay qua 16 ¢6 duong kinh d vao binh B.

Tinh xem van téc dong sé thay ddi nhu thé& nao ?

Ddp s6 : v = const.
7.12 - Muic nhién liéu trong xitéc cd gidm xudng khéng, néu luu lugng cia may bom cung
(444) cap G = 2t/h = 19,62kH/h, dudng kinh 16 & day xitéc d = 20mm muc nhién lidu lic

dau bang 1m. Trong luong riéng cia nhién liéu y = 0,93t/m> = 9123,3N/m?>, hé s6 luu
lugng 4 = 0,65.

Ddp sd : sé bi giam.
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7.13 - So sanh cac hé s6 luu lugng va cac hé s6 co hep cia 4 dang 16 khac nhau :
(445) '

a) 16 tron b) 16 vudng
c) 16 tam giac déu ; d) 16 chit nhat (cac kich thudc cho theo hinh veé).
Cho biét :

1) Cot ap trén cac 16 h = 150cm.

2) Dién tich mat cat cta binh chia S = 1m?.

3) Mic nudc ban ddu trong binh chia I, = 0,20m nhu nhau cho t4t ca.
4) Sau 2 phuit mic nudc 1, trong céc binh nhu sau :

a) doi véi 16 tron : 0,326m ;

b) d6i véi 16 vuong : 0,363m ;

¢) d6i voi 16 tam giac : 0,271m ;

d) d&i vai 16 hinh chit nhat : 0,283m ;

5) Hé s6 van tdc ¢ = 0,97 déu nhu nhau cho t4it ca cac 1.

Dép s6: a)létron i u = 0,62 ; € = 0,64.
b) 16 vuéng : 4 = 0,63 ; £ = 0,65.
c) 16 tam gidc u = 0,63 £ = 0,65.
d) 15 hinh chit nhat u = 0,64 ; ¢ = 0 66.

/\ 20
=20 \
a) 20—~

20

/g

l d)fe—o—
b) fe— 20—l

H. bai 7-13

.14 _ pay cong thtm tinh.luu lugng qua 16 hinh thang, dinh trén cia nd ciach mat thoang
(446) h(m), dinh duéi cach H(m) ; ddy trén la a(m) day dudi la b(m).

2/4\(_

Pipss: Q=g % [3 (@H — bH) H*? - h¥? +

+ —;—(b - a)(H? - h5’2)].
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h H A

R =/nd

— VT o
— 'R
- 5 -
- . a 1

y
i S a '
H. bai 7-14 g ,_ H. bai 7-15

7.15 - Tim luu lugng dong nudc qua 16 tam gidc déu cd canh d & thanh binh, n&u tam déi
(447) xdng cta 16 cach mat thodng mot khoang h = ma va dinh tam gidc quay xuéng dudi.

4 _
Dap SO : Q = —3‘ y.az 2ga {1—"‘32@- X

\[§>3/2 - (m - \I_g._)s/z] N _@[(m + _‘[__?_>5/2 ~ (m - E>5/2]‘

x [(m+§ 53 5 3 3

7.16 - Chit Iéng chay qua 16 tron ban kinh R tai thanh thang ding cia b& chia. Tam 16
(448) nam sau mot khoang H = 3R va khéng déi.
Xac dinh ti s6 luu lugng Q;, Q, cua chit 16ng chay qua nita trén va nda dudi cua 8.

N\

bap s6 : Q, : Q, = 0,868.

—Y
¥

1 ' ¥

H=3R

B iuw,
1\

H. bai 7-16 ) _— H. bai 7-17
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7.17 - L3 tai thanh phang thing dding cta binh chda cd dang tam giéc can chiéu cao h va
(449) goc & dinh bang 2a. Trong tam 16 cach mat thodng mét khodng H = const.

Xéc dinh luu lughg Q cua chat 16ng chay qua 16 do.
Dip s6: Q = 4utgaV2g [% (H+§h)3/2
1 2 h 3,2 1 h
-5 (H+3h) (H-5)" +5 (H-3)"]

7.18 - Mot au tdu g6m ba budng : Tai tudng ngan thd nh&t cé 18 hinh chit nhat dién
(450) tich s, = 8, 5cm? ; tai tudng ngan thd hai c6 16 vuéng canh a = 4cm va mét canh sét
day ; 8 tudng ngoai cd 16 tron dudng kinh d = 3cm. Hiéu mic nudc & budng trdi va
tam 16 tron 12 h = 3,10cm.
Xéc dinh Ivu lugng nudc thoat ra ti au tdu va céc cot nube h,, h,, h, véi gia thiét dong
chay 1a én dinh (dong chay ditng) trong hai trudng hop sau :
a) Nuéc thoat qua 16 tron ;

b) Nuéec thoat qus# vdi hinh tru gin vao 16 tron.

Dép s6 : a) Q = 2,495cm’fs ; h, = ll4cm ;
h, = 30cm ; h, = 166cm.
b) Q = 2.840cm>s ; h, = 148cm ; h, = 39cm ; h; = 123cm.
vy cons? T~ - b
7 1},, '
e I I }
— | = | A
e + 4
5/ —_ T T — A l
— 3
L— _9F
a-
T
H. i 7-18 ‘ H. bai 7-19

7.19 _ Nuéc tit b& chia chay qua voi hinh tru gén vao thanh b€ véi luu luang Q = 6,6l/s.
(451) Dudng kinh cta voi d = 3,8¢c 1, chiéu dail = 15cm.

Xac dinh cft nuéc H tac dong 1& voi, van tée ve va dp suit pc tai mat cét thu hep trong voi.
Daps6: H = 18cm ; v, : 775cm/s ;

<

. = 0,895kG/cm? = 8,771N/cm?.



7.20 - Trong dap bé tong c6t thép ngudi ta thigt k& moét cong thost nudc cé dang hinh trd
(452) tron véi chiéu dai | = 5,0m. Mdc ‘nuéc d thugng luu H, = 6,5m, hiéu giita hai mde
nude § thugng luu va ha luu AH = 15m ; van t6c dong nudc chay dén dap v, = 0,40m/s.

a) Xac dinh dudng kinh d cta c6ng, néu luu lugng Q = 12m’/s
b) Luu lugng thoat Q, s& biang bao nhié\i néu mic nudc ha luu tang 1én 10m ?

¢) Chiéu sau mic nudc & thuong luu bang bao nhiéu d&€ luu lugng nudc thoat qua céng
la 16n nhat ?

Dap s6 : a)d = 1,29m ; . . ‘ N
b) Q; = 10,5m%s. ‘
c)H, = 12 + 13m.

— g

w
=
==
—_——

H. bai 7—21) - ) H. bai 7-21
7.21 - Xéc dinh hé s6 van t6c ¢ khi nuéc chay qua vdi hinh tru cé gin khéa K va uén cong

(453) mot goc 90°. 3 «
, ———¥—— [

Cho biét ban kinh cong £ = 5d, ti s6 giita chiéu dai va
. L S

dudng kinh voi 3= 10, hé s6 tén that cuc bo tai khda [—— 4

§k = 1,2 ; hé s8 can doc dubng A = 0,02,

Dap s6 ."(p = 0,62.

.7.22 - Phéu hinh ndn phai cé chidu cao h bing bac nhiéu _

(454) d€ khi rot xang vao binh thi xing sé khéng trao ra -
ngoai, néu vdi cd dlibng‘kihh‘dl = 3cm & hoan toan.
Cot ap trong bé H = 3cm, dudng kinh tai ciia ra caa
phéu d, = 5cm. Hé s6 van tée caa voi ¢ = 0,62, hé [ =
s6 co hepe = 1.

Ddp s6 : h > 22,3cm. H. bai 7-22
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7.23 - DAu lita & nhiét do t
(455) d = 100mm va dai l =
& = 2,5 mic ddu so véi

Xac dinh ap sudt du py cia khéng

Dédp s6 : py = 0,57 at.

20°C véi luu lugng Q = 0,41/s theo 6ng ddn cé dudng kinh

1m chay ra ngoai. Cho 8ng tron, hé s tdn thdt & khda
truc 6ng H = 3m.

khi trén mat ddu néu binh kin.

v
T
i B
H —
i B K
4 A
A = == _._ﬁq == —

H. bai 7-23

7.24 - Cho biét voi hinh loe dugc gén vao b& nudc nhu hinh vé. Xac dinh dudng kinh &
(456) miéng voi D d€ cho luu lugng dat gia tri l16n nh4t va c6t dp giéi han d& cho tia dong
hoan toan chiém day miéng voi.

Chan khong cho phép trong voi 1a lat, hé s6 tén that cuc bd & doan hep &1 = 0,06, con

3 doan md rong

0,3 (

S1v2 . ,
1 - ~—) , bigt d = 100mm.
Sy

CRRRRRRIXIELIKLKIEN
AN I
AR XXX XRSBIIBAOKKREXS
RS
COOBBEXENEEIEKLEKXRXXAAXX
QRN LKAXRAOKA
R R
' BRSNS

H. bai 7-24

H. bai 7-25

199



7.25 - Xéac dinh dudng kinh céng bé tong c6t thép dai L = 50m dat ngdm duéi dudng &
(457) d€ thoat nuéc va d6 chénh mic nudc AH & hai bén dudng.
Luu lugng trong céng ngdm Q = 2,5m>/s va van téc cho phép [v] = 3m/s.
Ddaps6: d = 1,03m ;
2
AH = Q = 1,90

Zusig

7.26 - Xac dinh hé s6 co hep ctia dong chédt long chay tit bé chda 16n qua voi hinh tru

(458) trong thanh méng cd dudng kinh D nhé hon cot nude H rit nhiéu. Bé qua tén t
cdt 4p trong vdi va cho ring ap sudt dugc phan b theo quy luat thuy tinh doc t
hai thanh MM va NN & rdt xa miéng voi.

pse: e=5< (332 _
Dadp s6 : E—-S—<D) = 0,5
s - tiét dién dong trong voi. ) _ ‘
S - tiét dién voi A !
M ¥ 1N “‘:i__
R4 : '
H h
, —
W\ (et 1 RS

== ——-— — = ==

M H. bai 7-26 v H. bai 7-27

7.27 - Voi Poneli gén ngoai o6 dudng kinh D, chiéu dai 1 (H. bai 7-27). Tai di€ém M, dong bi co hep

(459) v ,

véihess ¢ = 0,62 (gv—‘) Voi o oot sp h xem nhu khéng déi va chay ra ngoai khong khi
SYME .

a) Tinh nang lugng %% 12 ham cta h va . Tinh khi { = 0,62.

b) Tinh luu lugng Q va hé s6 luu lugng u ;

c¢) Tinh t8n thadt cot 4p AH tai cic diém M va B.
‘d) Tinh van t6c tai M.

Huong dén va dap s6 :

Né&u xuidt phat tit phuong trinh :



ta co két qua :

2
) vy h
a -— =
2g 1 2
L+ (g-1)
b) Q = 0,85V2gh
u = 0,85
1 2

= 0,7

*

§ .- 1)
e) / H=nh 2 = 027h

1 2
+ (= —
1 (g 1
d) vy = 1,37 V2gh

Néu xuit phat ti phuong trinh
2 2
+ LN A + Py L By
2.7 7y 2g ( Ty 2g ) -

ta co :

u =082 K = 0,115 ;

2
VB

— = 0,67Th , AH = 0,33h.
2g

728 - Nguoi ta khoét mot 16 tron dudng kinh
(460) d = 6,0cm & dudi day bé chda hinh tru tron
¢ dién tich S = 2,40m”. Khi bat ddu md nap
16 thi chiéu sau ctia nudc trong binh h = 2,0m.

Hay tinh thoi gian t d6 mot nda thé tich nuéc
chay ra khdi bé chda.

Dédp s6 : t = 4phl4s.

7.29 - B€ chia nudéc hinh tru tron véi dién tich day
(461) S, = 3,0m” va cao H, = 4,0m chua ddy nudc.
Can thao can bé nay trong thoi gian 5 phit.

Tinh dién tich s, ctua hai 16 bang nhau, mét dat
& day bé va mot dat & gitta thanh b€ dé thao can
nudc trong khoang thoi gian trén.

Dap s6 : s = 131em?.

v'z(.
+ K Eg_
< e
—4T
L My
v AN
RS
H
— L ¥Y__ g
"IN
— : 5
——;' _So"—"'
H. bai 7-29

7.30 - Xac dinh dudng kinh d cia voi hinh tru nidm ngang dat tai thanh b& chda & khoang
(462) cach e = 1,0m ké tit day, dé sau thdi gian t = 10phit mot nia thé tich nuéc ban dau
trong bé sé chay qua vdi. Dudng kinh ctia b€ D = 1,6m, chiéu siu cia nudc trong bé

trudc khi mé khoa h = 3,8m.

Dap s6 : d = 4,1cm.

20-1000BTTKDL-T1
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7.31 - Xac dinh thdi gian t d6 muc nudc & b& chia bang oot _
(463) muc nudc & thugng luwu, néu hidu mic nudc 6 thugng —— |t 1

luvu va bé chia nuéec AH = 9,0m. Biét chiéu dai bé
chia L = 40m, chiéu rong B = 12m. L6 chay vao
bé chia cd chiéu réng b = 1,0m, cao a = 0,5m. Khi

tinh toan phai ké dén luu lugng chay qua 16 trong
thoi gian mé cua, néu téc d6 nang canh cua v =
1,0m/s. Hé s6 lvu lugng caa 16 4 = 0,60 = const.

Dap s6 : t = 36ph30s. ‘ , ¢ —

7.32 - Tinh thoi gian t dé thao can b€ hinh tru chda day H. bai 7-31
(464) nudéc co dudng kinh D = 2,4, dai L = 6,0m trong
hai truong hgp sau : '

a) B& dat ding, 16 c6 dién tich s, = 1,76dm? dat & day bé ;

b) Bé dat ngang, dién tich 16 s, = 1,76dm? dat & thanh bé& bén duéi. Trong ca hai trudng
hgp bé dé hé.

Ddp s6: a)t = 458s;
b) t = 616s.

I /] — >

N Y '

H. bai 7-32

7.33 - Tinh thdi gian thdo can nhién liéu tit xitéc dudng kinh D = 3m qua 16 tron ¢ day
(465) c6 dudng kinh d = 50mm (hé s6 luu lugng 4 = 0,63), néu mic nhién lidu trong xitéc
truée khi bat dau thdo h = 3m.

Dap s6 : t = 1h14ph48s.
7.34 - Thai gian thao can xitéc trén (bai 7.33 sé thay d8i nhu th& nao néu ta dung thém

(466) mdt may bom cd luu lugng q = 20t/h d€ hit nhién liéu ra. Trong lugng riéng cua
nhién liéu :

v = 0,92t/m> = 9,0252N/m> va hé s6 luu lugng u4 = 0,63.

Dap s6 : t = 30ph48s.



7.35 - Thung chda cé dang nhu hinh vé (H. bai 7.35).
(467) ‘

1. Dén cong thdc tinh thdi gian thdo can nuéc qua 16 tron & ddy cé duang kinh d, né&u
myc nudc ban ddu la h.

2. Tinh bang s6 néu cho biét kich thuéc thungb = 2m, d = 60mm, b=2m a-= 3m
hé s6 luu lugng 4 = 0,64.

1 4+1,94z+0,235%,

Dap s6 . l)t=m{ Tz

H. bai 7-35 H. bai 7-36
2) t = 32ph12s.
7.36 - Bé& chia cé dang hinh ndn cut, dudng kinh ddy duéi 1a D. Xdc dinh thdi gian t d€
(468) thdo can chit léng qua 18 & ddy cd dién tich s

Dap s6 : t = 2,4%;2'5 (D2 + % Dhcotgd '+§ hzcotgze).

7.87° - Xéc dinh thdi gian t cia sy thay d6i mic nuéc tit H, dén H, khi chay ti b€ hinh
(469) t_hép c6 cdc ddy la hinh chit nhat qua 15 dién tich s, dat & day duéi.

Gdc nghiéng cia cdc thanh binh véi mit nim ngang la 6 va y.

2
us, V2g

Dap s6:. t = [ab(\lﬁ‘ VH,) +2 3 (acotgy + beotgh)

4.
HY? - H?) + ¢ eotgh cotgp (HY? - Hgm].
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~ Ss
a ~ . |
. : Q,
H. bai 7-37 H. bai 7-38

7.38 - Ngudi ta cho nu6c vé6i luu lugng khéng d6i Q; chay vao b€ hinh lang tru ding cd 16
(470) 6 day dién tich s,. Trong thoi diém nay mic nudc tai b€ cdch ddy mét khoang H :
Tim luat bién d61 lutu lugng Q2 chay qua 16 theo ham sé thbl gian t, n&u dién tich mait

cat ngang cua lang tru la S.
S Ql QoZ
Dap s6 : t = n =———

trong dd Qoz - th lugng ban ddu khi chay.

7.39" - Dung cu do dé nhét Angole bao gém mét binh hinh

(471) try dudng kinh D = 2R = 10,6cm va mdt 6ng nhd
dudng kinh d = 2r = 0,29cm dai 1 = 2cm gin vao —
giita day binh. Khi cho chay mot thé tich chdt long [~ 2

V = 200cm? thi mét thosng gidm tit d6 cao h, = 5,2cm
‘dén h; = 2,93cm.

Xéc dinh su phu thudc giita thoi gian chay t va hé
s6 nhét v ; bé qua ma sat trong binh va gia téc chat
1éng, coi dong chay trong 6ng la dong chay tang.

8 1 R? C,—-1

gr4 [l C+1

8 day C, = VI + kh,, C, = VI * kh,.

Ddép s6:t = + C, Cl]

r4g
32,22

v6i nuée thi t = 51s6. H. bai 7-39




7.40 - Ba bé& chda day chit léng cé cung thé tich V, va d9 cao H. Nudc tit b€ chay tu do
(472) qua 18 cung c6 dién tich nhu nhau & chinh giita ddy. X4c dinh bigu thic tinh thai gian

t qua V_ va luu lugng clia nd, néu dién tich cit ngang cua tdt ca cac bé chia déu cd
dang hinh chit nhat.

4 Vo
Dép s6 . t'1=§.60.’
Vo
t, = 2 —.
2 Q,

7.41 - Tim thoi gian d€ hai mic ddu & hai b€ chia ghép ngang nhau, néu ddu ti binh I
(473) theo 16 c6 dién tich s, chay qua binh II. Biét dién tich c4t ngang cia hai b€ S, va §,
la c8 dinh, Q, = 0, hé s6 luu lugng qua 16 1a .

Dép 86 - t 2515;H, T [

ap 8o . = . —————————

P (S1 +52) kS0 Y 2gH, — ]
H

— i}z
g@ I I T

= to AL
TE=— |

= -l —— 1H«

A
4
H. bai 7-41 H. bai 7-42

205



7.42 - Theo diéu kién va hinh vé bai 7-41, dau tu ngoai chay vao b€ I vdi luu lugng
(474) Q, = const va ddu tit b€ d6 chay qua bé& II qua 1§ c6 dién tich la s, 6 phia dudi.

Xéc dinh thdi gian mdc ddu trong b& chia I thay déi tir H_ dén H,.

Q
1__

2V, ’H Q, Q,
Ddp s6 : t = 1 - 5 + == In ——
b g, | H Q, 2_91]
\}H_n Q,
V6i V, - thé tich ddu bé 1 & muc H_ ;

Q, = us, \IZgHO - Luu lugng tai thoi di€ém ban dau.

[ov]

7.43 - Nuéc véi huu Ivong Q, = 10l/s chay vao bé chia va dugce théo ra theo vdi dat thang
(475) ding qua 16 & day. Voi dai ] = 2m va c6 dudng kinh d = 50mm. Gia sit thanh voi tron,
hé s6 tén thit cuc bs chia van K la ¢y = 2. Xac dinh midc nudc trong b& chva H.

Dap s6 : H = 3,5m.

7.44 - Bé€ chda cd chiéu cao H, dl_mg ddy dédu vdi dung tich V va trong lugng riéng 7, ; b&
(476) néi trong nudc cd trong lugng riéng Yo Trong lugng caa bé€ (khéng k€ ddu) la G. Bén
trén bé c6 mot cida md ndp cé dién tich s,. L6 bi thing & day cd dién tich s; (s,.>>s,).

Xdc dinh chiéu cao h tai thai di€m ban ddu ma tia ddu cg thé dat dudc, néu b6 qua
luc can caa khong khi. Déng thoi tinh thoi gian t d6 b& chim han trong nuéc.
, HG |
Dap s6: h =
p oV

_ J
T " d,

- S2 |l ) T S _uai.éiraa—
=== =17
H | _— '
o _ - 1
R '3’1 I —l—

Y& : m °
“H. bai 7-44 ‘ ) H. bai 7-45



7.45 - Mot bé chia nuéc cé chidu dai 10m, chiéu rong 5m va sdu 2m dugc thdo can nudc

(477) nho mot 16 & ddy cd dién tich s, = 0,5dm?. Tinh thdi gian dé thdo can bé chda. Gia
thiét bé qua tén that tai 16 va cho g = 10m/s>. "

0
2 A S —dz 28 m
Dap so : t = — ﬁ=_ —
S()}‘[ 2gz S, 2g ?
Z, = 2m, t = 1"4520”.

7.46 - Binh chda cd dang binh loc S = Az", A - hang s6.
(478) o
Tinh thdi gian t; » d&€ thdo chat léng qua voi tigt dién s, tu d6 sau z; dén z». Cho‘\‘hé
s6 co hep cta voi £ = 1. Tinh t;2 d6i véi b€ cd tist dién hinh chit nhat (S = A).
A 1 1

bap 56 - t = 1 [z'l‘+5 - z2+5]
<h+’2~>snv'2§
z;S; 1
bat 6 = tacot, , = —— (0, + 60
T s Vg 1.2 T @ + 6y
n+-

2

Khi 8 = A, t,, = 26, - 6,).

/o

. . H.bai7-47
H. bai 7-46

7.47 _ Binh chia nudc cd th€ quay xuﬁg quanh truc quay O nidm ngang. Tai thanh binh gin
(479) day c6 voi phun dudng kinh d = 2cm. Véi cot ap khong ddi H = 2m, vdi phun vach ra
mot dudng parabdn cd toa do diém 3 la x, y, trong dd x, = 162cm va y, = 35cm.

v2
a) Tinh hé sd van téc g2 = p—

cho bigt g = 9,81m/s’.
b) Tinh hé s6 co hep caa vdi &, cho biét a = 20cm, b = 105cm, H = 2m, P = 38,46N.

¢) Tinh tn thdt nang lugng giita hai mat cat 1 va 2 céng suft tiéu hao tuong Ung.
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—_— —
=

Dap s6.: a) ¢, . 6264
b) Tu cac bi€u thic :
R =pov’ = ésSv%
Va Rb = Pa
suy ra £ = 0,633
2 2 2 2
2 YuT V2 Yy 2 2
_hl—h2—2—g=T—”2—g(l) ¢2—H(1—"p2)_0)12m

c) AH
= 1,43W.

= yQAH = 0,145kGm/s
chda hinh nén cut véi dudng kinh phia trén la 2,4m va dudng kinh phia

N
7.48 - Mot binh
(480) dudi 1a 1,2m. O ddy c6 bs tri mot 16 tron thanh méng ma hé s6 luu lugng trung binh
cd thé€ ldy bang 0,60. Héi dudng kinh 16 1a bao nhiéu d€ thio hét nuéda cia binh trong

0
An f (3 + hy’h™!/2 dn

6 phit, néu d6 sau khi ddy binh la 3,0m.
, _ -
€ Jat = g 0,6 v2g °

Dap s6 :
vi f dt = 360, nén :

14 :
J @h™"2 + 6n'2 + K¥?)dh.

a2 =
o = 360x 25 x 0,6\2g *
Ldy tich phan va giai ra ta dugc df‘ = 0,00975 va d, = 0,0987m. Ta dung mét 16 c6 dudng
kinh la d, = 10cm. :
la—— 24m. ‘
=
24m o @ l“x"‘/
1 M
h
& il
§, \ 1,2m ]
/
l , \
m \ /I
\l((— \ /
n2m - A
W
!
H. bai 7-48
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Chuong 8.
TINH TOAN THUY LUC DUONG ONG

8.1 - Nudc tit thing kin A chay vao'b& chia hé B theo 6ng din 0-1-2 cd kich thudc khac
(481) nhau. Biét ap sudt du tai A : pyy = 1,2at ; H, = 1,0m ; Hy = 5,0m ; 1, = 20m ;
= 30m, d; = 150mm ; d, = 200mm.
Tlm luu luong Q, cho biét hé s5 can doc duong,h = 0,0356 va 12 = 0,0323 ; a1 = a2 = 1,0.
Dong chay ding. ‘

Giai :

Lap phuong trinh Bécnuli cho hai tiét dién a-a va b-b :

Pad
H, +—° = Hy +h,_
Y-
P
Dt H = —°+H, - Hy tacs

H = ha-v, trong dd o
h,_ = z h, + z h, - tdng cac tén that doc dudng vé;cuc bd khi chay tiu A dén B.
Theo cong thic tinh luu lugng :

Q = ¢S V2gH -~ = (@

trong d6 ¢ — hé s van téc : ‘
1

v ll Sl I2
,11-&—+,128 d +E, +8, +E,

(b)

Véi S, 8, 1a dién tich mat cat cac 6ng 0-1 va 1-2 :

nd? nd;

, S, = 3 S, = e

Ta tim hé s6 van tdc ¢ : Mudn vay phai xac dinh ciac hé s6 t6n thdt cuc bo
€1, &2 va 3. ' . : '

Tén that cuc bd chia dong tii thung A qua &ng C-1 1a :

v2

1 .
h; = £, 2_g’ trong dé §; = 0,5

Tén that cuc bd tit 6ng 0-1 qua 6ng téi 1-2 la :

h2=C22—g= (1—_S;>2_2_g_= (1-5%_)2_g;
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do dé

2
dl

Cz":(l"'d%

)?

Tén th&t cuc bd tai ch8 6ng 1-2 néi v6i b€ chia 16n B 1a :

2 V2
v 2
by = & 5, = 1.0

——

2g
Viv§, = v,S, nén:
b (Sed 4o
3= (Sz) 2g"d;'2g’
o
do d¢ : §3 ==
| a}
Dua tft ca céc gia tri vita tim duge trén vao (b) ta tim duge ¢
. i . ;
¥ , 4 L di. , df
lld—+12—4:&—2+0,5+<1"'&'2—) Y
1oTd 2 4
trong do tdt ca cdc dai lugng déu da biét
Nhu vay, luu lugng Q cia dudng 6ng sé 1a :
ﬂd%
Q =9 — V2gH
thay s6 vao bidu thdc (c) ta cd :
Q = 92ls.
by
Ha
3 —_—
7 L2

H. bai 8-1

l:?.
P‘

(®")

{c)



82 - 6ng ddn nuéc dudng kinh d dat theo phuong ngang cd céc 16 cung dién tich s va

(482) cach déu nhau mét khodng 1. Cho biét cdc hé s6 can thiay lyc A déu nhyv nhau cho tit
ca céac doan, tim quan hé cdc luu luong Q, ; Q,_, ; Q,_,- Tai ba doan 6ng lién s4t giita
cédc 15 lién tiép nhau.

Giai
Luu lugng qua 16 thd (n-1) bing Q,_, - Q,_,

Dat H,_, cot dp & tiét dién cia 16 nay con H_ - cot 4p & tiét dién 16 tuong ung. Lic
ay luu lugng qua 16 lién ti€p nhau sé la :

Qn--l - Qn—2 = ”soungn—l; ()
Q, - Qn—l ”soingh ?

trong dd sy — hé s6 luu lﬁqng qua lé.

Dé6ng thdi tdn thdt cot 4p trong 8ng gitta hai 16 thd n va thd (n — 1) c6 dang :

s,

I-In_I‘In—l= Qn-l (b)

T (a) ta cd :
Q, - Qn—1)2 = 'uzstz)ngn; N
» 22 (a’)
(Qn—l - Qn—Z) =Hu Songn—l

Do d6 (b) c6 thé viét :

' 2 2 1&'“282 2
(Qn —Qn-l) —(Qn-l _Qn—Z) = erz Qn—l (e)
D6 la dép s6 cha bai todn.
@n @ny &2 dn-3 @n-g ...
—P————’-w— - ——— — —>ﬁ‘>- 1;---—»

H. bai 8-2
8.3 _ Msdy bom hit ddu xang tir 15 xitéc nhd mét hé théng 6ng gin vao mot dng chinh cd
(483) yyang kinh d = 257mm (H. bai 8.3). Thé tich céia mbi xitéc 1a V = 50m>, khoéng céch
gitta cdc 6ng hit d méi xitéc la 1 = 10m, khoadng cdch tit miay bom dén 8ng hit cudi
cung la L = 250m, thdi gian hit hét xang trong cac xitéc 12 mot gid, d6 nhdt chaa xang

1A v = 0,01St. '

Xac dinh tdn th&t ap luc tai 6ng hut cha bom hy, n&u t6n thdt tai diém A
la Y h, = 0,7m.

Tinh theo cdng thic Ixaép, khi biét kg = 0,15mm.
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S Giai :

(Day 1a bai toan 6ng din ré nhdanh déu qua céc 16 cd dién tich nhu nhau va phan phéi
déu trén 6ng chinh).

Truéc hét, ta xac dinh dudng 6ng chinh cé gin cac 6ng hit xang & xitéc :
I =(15- 110 = 140m.

Gia thiét ring qud trinh hut xdng la déu. Lic 4y luu lugng trong 6ng chinh sé la :

50m” .
Q = “‘th’lé = 750 m>h

con van t6c trong dudng dng chinh duge xidc dinh :

Ve — =" = 4,0lm/s

Tinh s6 Raynon :

4.750.10
Re = m = 1035000

Vi Re >Re;h, vay ta cd dong chay réi.

Tfng dung cong thdc Ixaép va biét d6 nham. tuong duong 1a k4 = 0,15mm, ta tim dudc :

015
e = (37257
Vay hé s can doc dudng sé 1a :

. 681 _
)1’“ = 5,96.107° va =— = 6,6.10 6
e
1

 [1,81g6,6. 107 +5,96. 1079

= 0,0r77

Do d6 ta tim dugc t6n thdt doc dudng cta dusng dng chinh la :

110 4,012
hy = 0,'0177 . 6,557 3 08l — 6,2m
Cudi cung ta c6 tdng t8n thét ap lic.

h, = hy + > h, = 6,9m.

N

. " . .

OO OO LN \ (
. b - — =

;
A AN\ N\ 9

H. bai 8-3
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8.4 - Bom li tam bom nudc ti séong 1én rudng 6 d6 cao A% = 10m so véi mat song. Luu
(484) lugng cia 6ng hit va 6ng ddy 1a Q = 50l/s khi nuéc & nhiét d6 = +10°C. 6ng dan (ké
ca Ong hit va 6ng ddy) dai L = 200m, dudng 6ng gang cit cd m6t van mét chiéu cung
v6i mang luéi loc (§; = 10) mét khda Ludls (§, = 0,3) va 5 ché ngoat 90° &, = 0,26).

Xac dinh cong sudt N cita mdy bom, néu hiéu suit toan phﬁn la n = 0,85. (Khi xdc
dinh tén thdt 4p luc dung c6éng thdc Sévélép).

Giai.
Day la bai toan dudng 6ng ¢6 bom lam viéc. Ta cd cong thdc d€ tinh cong sudt caa
may bom :

_ YQH

H
N = | = X

.
T m.l =50 kW ‘ (*)

trong dé y - trong lugng riéng chét long, Q — luu lugng (hay con thudng goi la nang
sudt may bom), 7 — hiéu sudt toan phin cia né va H - cdt ap toan phén.

Trudc hét tinh cot ap H :

P, P
Y

H = h, +h, +AH + (a)

P; =P
14

‘trong trudng hgp nay = 0 vi tai ddu 6ng hit va cudi ddy ddu la 4p sudt khi
trdi (p; = p, = py)- k
| h,, - téng t6n thdt 4p lvuc 6 6ng hit ;
h,, - téng tén thdt 4p hic & 6ng ddy ;
Ah - d6 chénh giita hai vi tri cudi 6ng ddy va éng hit ; & day chinh 1a Az = 10m.

Theo diéu kién bai toan ta phai tinh toan chung cho ca 6ng hit va &ng ddy, do dd :
hyp +hyg +hy = hy+h, +h,+h, (b)
Lan lugt tinh :

Nué6e & 10°C ¢ v = 0,0131St = 0,0131.10™ *m?/s.
Vay |

_ 4.3.10
® = 60.3,14.0,203.0,0131

R = 24.10
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Vi Re > Re; nén ta dung cong thic Sévélep cho ddng r6i d€ tim A

1,6.10°% 1 930
A= (——-—(—1‘— +—RTe-) = .,. = 0,033
Do d¢ :
200 160 1 @
hy = o,ogs. 0208 " gt 25 0,264 3 . 2
v 160 5
hy = 10 5 = 10 5—— =o—?——
g ndi2g nigd
v 160° Q?
h,=03-—=03. —— = 80 —
c2 2g n%d%2g %
v 1607 g
h,=5.0265 =13. — = 9

2g 2d4 2g - 10’4 ng4
Nhu vay ta cd téng cdc tdn thit cuc bo va doc dubng cia toan bd dudng 6ng gém dng
hit va 6ng dfy cia bom 1a :

1 Q?
= - + + + 4 b’
h, (0,264 i 80 + 2,4 + 10, ) 2l (b”)
Dua (b’) vao (a) ta tim dugc ap luc toan phén ciua bom :
2
H = 10m + (0,264—1— + 80 + 2,4 + 10,4) Q (@)
d nzgd4

Dua cac gia tri da cho vao (a’) ta dugce :
H = 24mH,0.
Cuéi cung, dua tri s6 cia H vao (*) d€ tim cong sufit may bom :
N _ YQH _ 1.000.3.24
= 5 = 60.75.0,85

= 18,82m. 1.
hosc :

yQH  1.000.3.24

N = 102 = 60.102.0,85

= 13,96kW.

8.5 - Xic dinh 4p suft may bom B, céin phai dat dugc d€ dua ddu xang ti b& chia C theo
(485) hé th6ng dudng 6ng qua bom B, d&n dong co (H. bai 8.5). Biét rang luu lugng cén dat
la G = 20kG/ph, dudng 6ng dai 1 = 5m c6 2 d = 15mm, doc 8ng cé 3 chd udn
¢, = 1,2) mot van mot chiéu ¢, = 7) mot khda ¢, = 1,5), mot bo phan loc ddu ¢; = 2) ;

4p suét ctia bom phun la'p, = 1,9at ; d6 nhét cia ddu v = 0,455t va trong lugng riéng
cia nd y = 820kG/m> (8. 044N/m3) B6 qua tén th&t dong chay ti b€ qua bom.

Gidi :
Trudc hét ta phai xdc dinh ch& d6 dong chdy trong dudng 6ng d€ tim hé s8 4.
Muén thé& ta tim van téc :

v=§= 4(5 _ 4.20.1(2)3 - 240cms
xd%  60.3,14.1,5%.082
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8.6

(486

va s6 Raynén :

- vd 240.1,56
Re = —- = 0,045 = 8.000

Vay trong 6ng cd ddong chay réi
Trudng hgp nay ta dung cong thic cia Conakop dé€ tinh A cho dong réi.
1 1
T (L,8igRe — 1,57  (1,8g8000 ~ 1,5
Theo diéu kién bai todn ta cé thé tim téng tdn that ap suét trong qué trinh chuyén
vin cia chéit léng tu bom B1 dén dong co : :

= 0,0328

V2
Ep1=y(la+3§“+§v+§k.’+cl‘) Eé

Thay s6 ta cd : . :
Yp; = 6.000kG/m? =0,6kG/cm? = 5,886N/cm’

Nhu vay ap suft ma may bom B; céin phai dat dugc d€ ddu xang tit b€ chia C dén
dong co sé la :

p, = pz + ¥ p; = 1,9kG/em? + 0,6kG/cm? = 2,5kG/em? = 24,525N/em? = 2,5at.

- Chat léng tu binh chda theo ong din ra ngoai (H. bai 8-6). Tim su bién thién van
t6c theo thdi gian cta dong trong giai doan ddu, n&u bi&t hé s6 hitu chinh dong nang
la a, hé s6 t6n thdt doc dudng 1a A va hé s6 t6n th4t cuc bo tit binh qua 6ng la ,. Biét

doan 6ng dai 1.cé dudng kinh d = const. X4c dinh thdi gian 7| khi vé.n téc trong 6ng

dat 99% gia tri van t6c dong chay ding v, ; tim van t6c v & trang thai chay ding va
luu lugng Q, tai thdi di€m 7,.

0

, ‘1 Gidi
Phuong trinh Bécnuli cho dong ch4t 16ng khong dl‘xhg, theo diéu kién bai toan cd dang :
rgﬁ+h-—p—a+ f~+ + b, (a)
¥ v T % 2g by , oA
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trong do : hw=hd+hc=).a-.§é+t\,2g
1 d
h, = 3 d_: - t6n th4dt nang lugng do quan tinh vi dong khéng diing.
Dua cdc bi€u thdc trén vao (a) ta duge :
1, v 1 dv
h = (a +v§V+AE> ‘é’éaa}“ (b)
Hoac ‘
dv g v : J N
—_— =2 - — + + —
w1 [P ag(erhtig)] ©

Céng thic (c) bi€u dién bi&n thién van tdc theo thdi gian cia dong trong giai doan diu :
giai doan chay khong ding. Tu (c) ta tim duge biéu thic xdc dinh vén téc cia dong

. d
chay diing, nghia 1a khi'-d—‘t’ = 0, ta c6 :

2gh ‘
v, = __-g__l @)
a+g, +24 3
Dua (d) vao (c) va sau mot sé phép bién d8i don gian, ta dugc :
dr = Moy
=@ 2.
(o]

Ldy tich phan bi€u thic trén ta dugc bi€u thdc tim thoi gian 7 :

lvzo v0+vA
T=_--1n

(e)

2gh VoV
Khi 71 = 0,99v, thi thdi gian sé 1a :
v, 529
Tl=5,29m=—A— ' $3)
Véi . A= @
Iv

[4]
Muén tinh luvu lugng tai thai dié’m 7, ta phai tim van téc ctia nd.

- Ti (e) tacd : o -

v =v, —epr‘El 1= v th 5 —_—
——__ A
Lic d6 luu lugng sé la : ——_“T
d2 At At _—
Q1=Sv=nTvoth'-2—=Q0thT —1{A X
> —30~
nd? k - . ) 4 >
Véi Q() = T Vo — 11111 lliqng khi
H. bai 8-6

dong chay ding.
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8.7 - Nudc chay trong 6ng dan véi van téc trung binh v, = lm/s. 6ng din bing thép
(487) cing cd dudng kinh trong d = 305mm va ay § = 10mm.
Xac dinh do tang ap Ap khi xay ra nudc va trong 8ng theo cong thic Jukopxki khi dong
khda dot ngot. , ,

Giai :

Tl cong thue Jukopxki ta co thé viét :

w-VE s
p = f) 21K v — Jva

+ ——
1*3E
Theo diéu kién binh thudng ctia nuéc ta cd £ = 1.000kg/m’K = 207.10°kG/m? = 2,03.10°kN/m? ;

% = 0,01 (cho 6ng thép), do do d_% = 142&11/8.
T¥ cac diéu kién trén ta tim duge van tdc truyén song va trong nudc la :
a = 1425 505 = 1239,75m/s.
V 1+0,01 ‘1o

Nhu vay tri s6 tang dap do nude va trong dng sé la :

‘Ap = p,, = 102.1.1239, 75 = 126454,5kG/m® = 1240,42kN/m?

hay Ap = 12,65at.

8.8 - Nudc tu bé chua ldn thoat ] _
(488) ra ngoai theo éng dan. O cuéi |  —
ong gan mot voi phun cé dién
tich mat cat s, = 30cm?. Bi&t
‘Q = 40l/s, 1 = 900m, H = 22m,
hé s6 luu lugng 6ng phun u = 0,92,
A = 0,0323.

Tim dudng kinh cua 6ng d.
H. bai 8-8

Ddp s6 : d = 200mm.

8.9 - - Bé& chwa hinh khéi chit nhat rong 2,1 dai 3m va cao 2m cin chda ddy nudc trong
(489) khoang thoi gian t = 30ph. :

Xac dinh dudng kinh d cia éng dan nudc vao bé chia dé dudi ap lue ban ddu H = 2,6m
cot nudc ké ti noi ldy nudc. Biét duong dng dai 1 = 150m, hé s6 n = 0,014 (tinh theo
cong thuc ‘Maning).

Ddp 56 : d = 100mm.



8.10 - Xac dinh dudng kinh clia 6ng dan dé dua dudc dong nudc cd luu lugng Q = 20l
(490) ve dutng ap sudt du va dudng ki nang luong.

Cho biét d6 cao cac tam dong so véi mat chudn zy = 24m, z, = 5m, z, = 14m z, =
Zs = 10m va cac chiéu dai tuong dng :

l, = Tm, 1, = 44m, l; = 22m, 1, = 17m, I, = 10m

Biét d6 nham n = 0,012, d6 nhét cla nuée v = 0,0131St (chud ¥ : tim 1 theo cong thde
cua Maning khi xét s6 Re).

Dap 56 : d =2 0,048m (ldy tron : d = 5cm).

H. bai 8-10

8.11 - Hai chat long ed do nhét khic nhau cung chuyén dong trong hai dudng 6ng cd cung
(491) kich thuéc va cung vat litu nhu nhau.

Xdc dinh ti s6 cac luu lugng cia ching (Q,/Q,) néu ching chuyén déng dudi ciing mot
ap luc va cung mot ché€ dé dong chay.

Q .
Dap s6 . *Q—; = <§—?)2—m

Véi m - s6 mi trong céng thic md rong cia Laybénzoén.

8.12 - May bom phun tia hit nuéc lén d¢.cao H, = 4m va ddy nuéc l1én b€ chia dén mat
(492) mic H, = 2m.

Xac dinh d6 cao cuc ti€u: can thiét cia bé& chda nudc phun so véi mat thoang bé chda

h ., d€ may bom c6 thé lam viéc dugc.

Tinh luu lugng nude di qua dng phun dudng kinh d,. (Khi giai chi cdn tinh tn that
nang lugng khi dong md rong dot ngot trong 6ng phun va mii phun ; gia s tén that

3]
o
o



trong dng phun biang 25% tén thit khl dbng md réng dot ngot vdi ti s6 cdc dién tich
mat cat trén 1a s,/s;). ,

Dap s6 : hmin

= 8,1m

Q = 5,2l/s.

hmm

8.13

H. bai 8-12

7

- Xéc dinh 4p su4t du cén thiét trong 6ng din vao cia hé thdng truyén déng thiy luc p,.

(493) Van téc yéu cdu cya pitténg v = 1m, luc R = 400kG dé€ khac phuc ap suét du & O6ng

thoat ra p, = 0, 5at, luc ma sat gita pittong va xilanh la 20%R. Ong xilanh dugc chya

ddy ddu ép cé do nhdt v = 2,358t trong lugng riéng y =

900kG/m> = 8.829N/m>.

6ng din vao dai 1;= 20m, dudng kinh d, = 15mm, 8ng tho4t dail, = 5m, d, = 15mm ;
dudng kinh xilanh 1a D = 225mm. .

Dép s6 : p; = 18,6at.

)
il
=) = i
Py — D ¢ :
= ; ‘ H=2m
L/Z_L_J 1 v 1 ! v" T= l
C - e \ 1 2/
H. bai 8-13 H. bai 8-14
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8.14 - Xsc dinh dd gidAm 4p sufit trén doan AB cla 6ng din va cong suﬁt cén thiét d€ xing
(494) 6 nhiét d6 t = 20°C véi luu lugng Q = 30l/s chay tit A dén D. Ong c6 dudng kinh
= 100mm, doan AB va CD ciing dai 10m, doan B dai 2m d¢ nham dén xu4t la k,

= 0,05mm, h¢ s6 t6n that & 2 ché uén §, ‘

N = 200kGm/s = 2,67m..

8.15 - Dau diézen & nhiét d6 t = 10°C (v = 0,097St). Véi luu lugng Q = 10l/s chay theo |

(495) 6ng dan thang cé dudng kinh d = 50mm, dai ] = 10m theo phuong nghiéng dén do |
caoc H = 2m. Cho biét 4p sudt trudc miéng hit phia duéi 1a p, = p, + 0,2at va & day |
cd bd tri mang ludi chén rac b&n cd hé s6 gL = 0,6.

Xac dinh ap sust chan khong cdn thiét do may bom tao nén d€ cd th€ dua d4u
1én dugec.

Dung bi€u dé phuong trinh Bécnuli, néu cho 6ng tron.
Déap s6 : p,, = p, - p = 0,68at.
8.16 -Xac dinh d¢ cao dat bom l6n nhdt néu d6 chan khéng trong 6ng khéng vugt qud
(496) 8mH,0 dé dam bao cho may bom lam viéc an toan véi luu lugng 1a Q = 10l/s.
Biét hé s6 A = 0,025, hé s6 can cuc bd & luési §; = 4,1; ba doan uén &, = 0,3 ; doan
tdt A - B dai 1m, doan B - C : 10m
Dap 36 H = 6,00m.

H. bai 8-16

8.17

- Ap suét du trén mét thodng cia b€ chda cd tri s6 p; = lat. Xac dinh luu lugng nuée
(497)

chay trong 8ng khi cho ring ddng chay dimg va ch& d6 chay cia dong & trong viing cdé
1

dé nham déu tuong duong g— = 200"

Dung dudng do 4p va dudng nang theo 4p suit du.



Cho biét : : .
50mm, ], = 36m,

hl = 5m, dl =
h, = 3m, d, = 100mm, l, = 10m
hy = 1m, - -dy = 80mm, l; = 26m,
Dép s6 : Q = 7,020 As. :
at
_ o217
== - 7y

H. bai 8-17

d;

iy plte I/ e 7 XTé

2]

-30°

60°.

8.18 - Nuédc d nhiét do6 t = 15°C chay tit b€ chita cao sang b& chia th&p theo dudng 6ng

(498) cg tiét dién thay ddi.
Cho biét kich thudc dusng dng :

1, = 63m, d, = 100mm, a, = 45°
l, = 20m, d, = 200mm
l; = 15m, d; = 150mm.

Ck'—'z

Cho chuyén dong trong 6ng la ditng va ch& d6 dong chay 1a t6i thanh nhdam hoan toan

k 1
c6 d6 nham tuong duong véi kich thudc - = ——. Xdc dinh luu lugng va thoi gian d&

a 400
muc nudc § hai _bé’ chida ngang nhau.
Biét H, = 10m, H, = 2m, H; = 5m, D, = 5m, D, = 3m.
Dap s6 :  Q = 21ls. ‘
t = 58ph.

L

I‘IW

i
|

| L

e AN _ Ld I3ds

H. bai 8~18°
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8.19 - Xac dinh tdng co6t 4p H cd th€ dua nuéce véi luu luqng Q = 0,012m?/s tit bé kin qua
(499) hé théng ddn ra ngoai. Cho bi&t d; = 75mm, I; = 10mm, d, = 50mm, l2 = 5m,

d; = 100mm, 1, = 8m. 6ng lam bing gang ci (A = 1,35mm) ; nudéc & nhisdt do
t = 10°C (c6 v = 0,01318t) ; ap k& trong b€ lic dy chi Py = 2,943.104N/m = 0,3kG/cm?.

Dyng dudng nang va dudng do theo 4p suft du. Tinh c6t chan khong % tai tigt dién 3-3.

. pm ka p3—3
Dép s6 : H = H, + > = 15,12m v =Pk = 0,32m H,0.
L’___l'_ h— :
o+ H — —
T 4k al N
H. b2i 8-19 : N

8.20 - Theo diéu kién bai toan 8.19 tim luu lugng Q né&u biét H; = 12,12m 4p suft trong
(500) binh kinh s& 1a chan khong ; p,, = 0,3kG/cm? = 2,943N/cm”. Dyung d6 thi dudng nang
va dudng do 4p theo ap sudt du ; tinh c6t chan khoéng tai ti&t di¢n 3-3.

Ddp s6 : Q = 9,251/s.
Pck Pk~ P3-3
- =5 = 0,18m H,0

Q/l - Bi€u dién bang d6 thj su b;e'n thién téng ap lic theo chifu dai cia hé théng din
(501) nudc méc n61 tlé’p nhu hinh

I~

T
A
B H. bdi 8-21

? = BT

A=
Z3
7 2 3
A lydy Gl %l



8.22 - Theo bai toan trén x4ac dinh : sau mét gid sé cd bao nhiéu nudc chay tit bé A sang
(502) bé B néu gia st dong chay ding va cho biét ciac didu kién sau :

z, = 16m, z; = 3m ; cic doan cd kich thudc :

0-1: 1, = 30m, d, = 100mm, 4, = 0,05;
1-2: 1, = 15m, d, = 150mm, 4, = 0,10 ;
2-8:° 1, = 15m, d, = 200mm, A, = 0,10;
3 -4 1, = 20m, d, = 100mm, A4 = 0,05.

va hé s6 tn thét cuc bo tai M va N : { = 2.
Dap so : 100,73m>.
8.23 -JTa co thé tang dudc luu lugng cia 6ng dan c6 dudng kinh d, = 257mm 1én bao nhiéu

lan, néu vdi cung ap luc da cho va cung chét long dé ta thay 25% toan bo dudng ong
dé bang mot 6ng dan c6 dudng kinh d, = 305mm.

Giai bai toan trén cho hai truong hop :
+ chay tang ;
+ chay réi trong 6ng tron (ing dung trong céng thdc Blasms).
Dap s6 : + chay tdng + Q tang 1,14 lan.
+ chay réi : Q tang 1,09 lan.

8.24 - Theo diéu kién bai toan 8.2 tim sy lién hé giita cic luu lugng Q,, Q,_;, Q,_, cua
(504) nudc chay qua 3 16 nam lién ti€p nhau cho biét hé s6 can doc dudng la A.

Dap 56 (@ _, - 2Q2_, + Q) - 2Q,,_1(Q2- - Q)N + Q) _ \N* =0
16,1,14521
trong dd : N =
x%d’

8.25 - Ong din nudc dai | = 4.000m va dudng kinh d = 509mm c6 luu lugng Q = 0,206m>/s
(505) = const. Cd cach nhau 100m ong lai chia ra mot nhdnh d& ddn nudc dén vi tri cdn
thlet Luu lugng cdn cho méi vi tri l1a q = 5l/s = const.

Tinh tn th4t cot ap h, néu gia thiét rang luc can ti 1& v6i binh phuong van téc (tinh
theo cong thic Angtosun va cong thdc Maning vdi diéu kién binh thudng).

Ddap s6 :  h, = 18,31 theo Angtdsun.

W

h

W

22,42m theo Maning.

8.26 - Ong din nuéc dai | = 2.000m va dudng kinh d, = 400mm cé mot doan gén bang
(506) ong cé dudng kinh d, = 500mm va dai x; = 500m. Tai 6ng chinh cd mét khéa (§, =
0,3), hai chd phan nhanh quay dong 90° (€. = 1,60) va hai 16 ban (Ck = 0,1).

Xdc dinh chiéu dai tuong duong 1, cta toan b dudng 6ng theo dudng kinh d, (tinh
theo cong thic Maning vdi cac diéu kién binh thudng).

Dap 56 : 1, = 1.717m.
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8.27 - 'Cho hé théng cac dudng 6ng mic song song nhu hinh vé. Dudng 6ng chinh abcefgh
(507) cd d = const. Dung bi€u d6 d6 giam tdng cot ap trong 6ng abedefgh.

" \\L\x —— 7

H. bai 8-27

] - Dung bi6u d6 d6 giam tdng cot ap cia chit 1dng trong dudng Sng mac song song
) néu bit d, = d, # d,.

H. bhai 828 H. bai 8-29

8.29

- Xac dinh cong sudt N cua may bom B 14y dau tu bé chia A. Ong ddy cta bom sau
(509) ypi cach bom 1, = 1000m thi chia lam hai nhdnh bang nhau va cd cung kich thuéc
(chiéu dai tu B dén khoa K coi nhu khong dang ké so véi 1, va 1,). 1, = 4000m,
d, = 156mm.

Duong kinh doan BC la d; = 203mm. Véi ap suidt khi trdi h, = 736mmHg thi 4p suit
tuyét déi ¢ miéng 6ng hit cia bom la h, = 8,33mH,0. Hiéu suit toan phén cia may
bom la = 0,80. '

Dap s6 : N = 188,3m.1.
8.30 - Tu bé nudc 16n C c6 mat mic cé dinh ta mic mot hé théng 6ng ddn trong mat phang
(510) ngang. Mic nudc trong b€ 16n H = 3m (tinh t& mat phdng ngang dod).

Xac dinh luu lugng nudc trong cdc &ng tai cdc vi tri A va B (Q, va Qp) va van téc cla
nudc tai cac dng nhanh AM va BM.

224



Trén so d6 bi€u thi dé dai dudng kinh cac ng, ddu ® bi€u thi cdc voi nude, hé s6 luu

luong déu la u. Cho biét A = 0,03 cho tdt ca cdc 6ng, hé s6 can & khuyu {x = 0,2, hé
s6 can & voi ¢, = 3.

Dap s6 1 Qp = 2l/s ; vy, = 1.60m/s.

Qy = 2,4lis ; vy, = 1,22m/st

c
o-6em
E
d=4cm
Qv
~4m

f"‘—M“ﬁ?

&m i 0/= 5’6‘[‘/7
L =T
® 4
gm ‘ —}—m
cb"
' 8
H. bai 8-30

8.31 - Nho hai 6ng ac va bc ma hai b& chia nuéc B, va B, dua nuéc vao éng cd d€ cung
(511) cap cho vi tri M. Tai M nuéc chay ra tu do. Biét 1, = 500m ; d; = 0,15m ; L, = 300m ;
d, = 0,10m, d, = 0,256m ; 1, = 800m ; h, = 30m ; h, = 25m.
X4c dinh cac luu lugng Q1, Q2 va Qo va cot ap tai.diém c (tim hé s6 K theo bang, xem
. 1
o6ng la sach va theo Paviépxki khiy = E)'
Dap s6:  h, = 4,8m.

= 40,4l/s ; Q, = 15,8l/s.
56,2l/s.

o0
Wl

H. bai 8-31
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8.32 Nude tit bé chida A chay theo 6ng AB réi tit B chay theo hai 6ng BC va BD. Tai di€m
C do hwa luong duge Q, = 80m>/h va tai diém D - Q, = 120m>/h. Cho biét kich thudc
duong ong tajicac doan AB = |, = 400m, BC =1, = 300m ; BD =1, = 200m ; h, = 8m.
h. = 20m. Ong lam bang gang ;

van téc dong nudc trong doan AB -

v = Im/s. Chon dudng kinh cua

cac ong d, ; d, ; d, d€ dat dugc

liu lugng trén. Giai bai toan theo
cong thite Maning véi diéu kién
binh thuong.

Dap s6 :  d, = 250mm ;
d1 = 176mm ;
dz = 150mm.

1. bar 8-32 0

8.33 - Hé thong dan nudc ti vi tri A phan ra cdc nhanh sau khi qua van chinh luu.
(513) Cho trude :

1, = 20m, d; = 200mm.
I, = 20m , d, = 100mm.
I, = 6m | d, = 150mm.
I, = 10m , d; = 100mm.
l, = 15m ., d. = 100mm.

hé s6 1 = 0,026 cho tit ca cic ong ;>t§t ca cac vi trt va cdc 6ng déu nam trén mot mat
phang ngang.

Xac dinh dp suat du lén nhat cdAn d€ diéu chinh van K cua dudng 6ng phan nhanh do
sao cho ap sudt du & éng nhanh thui 5 khong qua 2at. Cot ap H, tai A dam bao cho
dong chay trong vung chay r6i thanh hoan toan nham. '

Dap s6 : px = 2,7at.
: =

A 44, [s d

K=

H. bar 8-33

8.34 - Hé¢ thong 6ng din ré nhanh dudge méac vao b& chia nhu hinh vé.
(514) Cho biét : H = 5m ; 1, = 20m, d, = 100mm ; |, = 10m ;d, = 100m, ], = 16m .
d, = 80mm, A = 0,025 cho tit c4 cdc 6ng,  van K ¢d § = 1,5.

Xac dinh su thay déi luu lugng tdng cong trong tdt ca cac nhanh néu van K ddng khda
kin lai duge md ra hoan toan khi py = 0.

Ddp s6: + Van K ddng : Q = Q; = 26l/s; Q, = 0.
+ Van Kmd : Q = 29/s ; Q, = 20l/s ; Q, = 9/s.

I
tw
(=]



)

—_—— oy ]
- ==
- alb o
e g - S SRS
IS A R
o
. Ldzle
H. bai 8—34

8.35 - Theo hinh vé bai toan trén (8.34) : 4p sudt tai ti€t dién m-n sé thay ddi bao nhiéu
(515) néu ap suét du tang tir 2at khi cho H = 5m ;1 = 10m, d = 200m ; |, = 10m, 1, = 20m ;
d,=d,=010m A =1, =4, =0025vag, =01l

Dap 56 : (p"‘—"‘y_ﬁ)l = 17m H,0
(—p""“y— il ), = 30m H;0.

8.36 - He thong thong gid cho céc phong gém mot 6ng chinh va mét loai 6ng phu ré nhanh (hinh vé).

(516) Cu m6éi khoang 3m trén 6ng chinh cd gdn mot 6ng phu dé€ din dén céc phong. Luu lugng khong
khi trong cac 6ng ré nhanh déu nhu nhau : q = 0,1m>s. Dudng éng chinh tit méy bom khi dén
vi tri thit 5 ¢6 : q = 0,Im>s kich thuée 204 x 420mm?, con tit dé dén cudi 6ng (vi tri thi 9) 1a
150 x 350mm”. Xac dinh 4p suit du & ddu 6ng chinh, néu gia thiét 1 = 0,025 cho tit cA cac doan
ong, hé s5 can cuc b3 tai cic vi tri chia nhanh 3 { = 0,1 va ctia van diéu chinh khi A §, = 1,25.
Cho van tdc trung binh tai cic 6ng nhanh 1a v = 5m/s, xac dinh tri 6 cdc hé s6 can clia t4t ci cic
nhanh dé dat duge su phan b8 khong khi dén nhu trén. Bé qua su nén gian nd cia khong khi.

, Py
Dép s6 : 7 = 13,3m H,O.
61 =6,9;§2=5,7;§3=4,8

¢
G4 =41;8,=36;C, =19;
¢ 0,83 ; L, = 0,5; ¢, = 0,24.

7= )
7 2 3 4 5 3 7 g 9 =
] v %:
37 a”
N A AN /\ /N N M N
H. bai 8~36



8.37 - Xdc dinh do chénh h giita cac mat A — A va C - C dé luu lugng ciia déu dot & nhiét do t = 40°C
(517) co trong luong riéng y = 900kG/m® chay tit binh M sang binh N dat dugc hru lugng Q = 4ls.
Ap suit tai mat cit B — B sé biang bao nhiéu néu chiéu dai toan 6ng la 1l = 20m, con
khoang cach tit dau 6ng dén diém B ~ B la I} = 15m, dudng kinh d = 15mm.
Dap s6: h = 32m ; :

p, — p, = 0,41at.
B
—
I .
2 [ m 4l g
A
Jf A
- h
—_ I c c /‘J,_r'
— oy -
— — N ———
1. bai =37 ‘

8.38 - Theo bai toan trén (8.37) ; xic dinh duong kinh 6ng xiphéng d& dam bao luu lugng
(518) xang Q = 5l/s khi mic xang trong hai bé chida léch nhau h = 3m va téng d6 dail = 15m.
Vi diéu kién do thi chan khong 16n nh4t trong 6ng la bao nhiéu, néu H = 2m, con hé
s6 can thuy luc 4 = 0,026.
Dap s6.:. d = 50mm ;
p, =P
e

= 4.0m cot dau.

8.39  _ Xic dinh lvu luong Q cua

(519) ong xiphong va ki€m tra lai
ap sudt to6i thi€u § vi tri
cao nhat (6 M) cta dng. Cho

biét ong xiphéng cd kich
thugse :d=0,15m ;1= 40m;
cdc vitriz, = 25m, z, = 5m;
khoang cach tu mat nudc
bé chda dén di€ém cao nhit
12 6m, nhiét d6 nuéce ¢ = 35°C.

Dap s6 - Q = 0,1361113/5.

Pm Phil
y 1m HZO > 7—

h

0,573mH,0

ong xiphong lam viéc
binh thuong.

H. bai 8-39



8.40 - Xac dinh d6 cao cuc dai h ma xiphéng cd thé dat dén so v6i mat muc cia b€ chia

(520) néu dau xang cd khéi luong riéng p = 730kg/m>
ong k = 11m. Az =
Dap s6 - h = 6,28m.

chay ti bé A dén b€ B. Chiéu dai
3m, 4p suit hoi bdo hoa py; = 0,45at. con p, = lat, d = 10cm.

H. bat 8—40

8.41 Ta dung 6ng xiphong dé din ddu tit b€ chia nay dén bé chda khac. Biét hiéu mat nude

(521) & trong cdc bé 1a c6 dinh bing H = 3m, trong lugng riéng dau y = 930kH/m> (9.123,3N/m>)
d6é dan héi cta hoi ddu béo hoa ¢ nhiét do d6 la b, = 130mmHg d6 nhét v = 0,058t, chiéu
dai 6ng xiphoéng | = 120mm, dudng kinh d = 100mm, d6 nham tuong duong k , = 0,15mm.
Tinh luu lugng Q cta ddu va diém cao nhédt cd thé cha xiphéng so v8i mat dau, néu
biét p, = lat (khi tinh dudng éng dung coéng thic Ixaep)

Dap sé : Q 11,9l/s.
< 8,87m.

8.42 - May bom can phai tao mét ap suit thé€ nao dé borit xang tit thing chia dén hop diéu chinh, néu
(522) cho biét : 6ng ddy o6 1 = 4m va d = 0,015m, vén toc chuyén xang dat v = 0,8m/s, xadng & nhiét

do t = 20°C (o5 v = 0,0073St) Gng tron, khodng cach tif truc Gng nim ngang (ciing 1 tif tam bom) dén
dayhopphao diéu chinh 1a z = 1m. Van théng vao binh duoomdmkhlapmatduodop = 0,5at.

Ong 00 ba doan uon (¢, = 0,2) vA mdt khoa (, = 4,0) xang o6 y = 755kG/m> (7. 406, 55N/m>).
Dap s6 : p; = 1,605at.

H. bai 8—42
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8.43 - Xac dinh tri s6 co6t 4p H cua bom,
(523) néu t6én that co6t 4p trong Sng hit
h,;; = 2m, trong 6ng ddy h;, = 42m,

khoang cach tU mic nudc & giéng

dén tam bom la Az, = 4m va tu tam
bom dén bé chia la Az, = 6m.

bap s6 : H = 64m H,0.

Slc

- Hé théng bom pittdéng cd gin cdc
ap k& va chan khong ké& nhu hinh

vé, Biét tri s6 chan khong la "
h ., = 300mmHg, ap k& chi p, = 10at, 2
z, = lm, z, = 0,5m, trong lugng Yu l/u -
riéng cta dau y = 900kG/m*
(8.288N/m*), 6ng hut to bang 6ng day.

Xace dinh ¢dt ap H do may bom tao nén.

Dap s6 : H = 117,1m cot dau. H. bai 8—44

8.45 - Theo diéu kién bai toan trén, xac dinh cong suit cia may bom pittong cd tic déng
(525) don. Biét hanh trinh cua pitténg x = 200mm, dudng kinh pittong D = 200mm, hiéu
suit co khi 5. = 0,90, s6 vong quay cua true khuyu n = 60vg/ph.

Dap s6 : N = 3,64m.1.
8.46 -~ Xac dinh cong suiat N cia may bom, néu biét : nang sudt (tic luu lugng) Q = 30Us,
(526) hiéu sut toan phan 7 = 75% trong lugng riéng cia chit 16ng y = 900kg/m> (8.829N/m”>)

ton thdt trong 6ng huat h,, = 0,5 cot chit léng va trong 6ng ddy h,, = 8m, d6 cao dat
bom so vgi bé chda z; = 3m, d6 cao phai van chuyén chit long dén z, = 30m.

Dap s6 : N = 20m.l = 14,7kN.
8.47 - Bom A bom nudc tlit sdng vao rudng (theo huéng 6ng ABCD). Tai doan BC mdot phan

(527) luu lugng nudc Q, = 2l/s duge phan phéi déu theo cic voi phun dé€ tudi hoa mau, con
lai theo doan CD ma ra rudng.

Cho biét kich thudc dudng 6ng.

l, = 100m, 1, = 8m, 1, = 50m ; cac d6 cao so vdi mat chuén (6 truc bom) h; = 6,5m,
h, = 4m.

X4ac dinh cot ap thiy dong H_ tai cda ra cda bom va dudng kinh cac doan ong do d,
d,, d; trong diéu kién binh thudng : n = 0,0125 (t6n that cuc bo dugc tinh bang 15%
ton thit doc duong).

Dap s6 : H_ = 531m ;
d

= 0,1,



d, = 0,075m,
dy = 0,075m.
(tinh theo van t6c kinh t& nhat).

Q 1 A
‘\\

H. bai 847

8.48 - Diau c6 do nhét Angle E = 16° trong lugng riéng y = 850kG/m> (8.338,5N/m"),
(528) chuyén van trong 6ng ddy cta bom dai | = 25.000m, duong kinh d = 203m. Ap suit
caa cudi 6ng ddy la p, = 2at. hiéu cdc d6 cao cia né la z, - z, = 50m.

Xac dinh hiéu sudt toan phan cta bom, néu bom cé luu lugng Q = 0,031m3/s va cong
suat yéu cau la N = 100m.1

Dap s6 : 7 = 0,710.

8.49 - Xac dinh 4ap luc cia bom li tam, cong sudt & truc cia né va luu lugng nude trong
(529) 6ng din, néu phia cudi 6ng ddy ta gan mot voi hinh con thu hep.
Cho biét 6ng nham hoan toan (n = 0,0143), kich thudc caa 6ng va voi 1} = 200m,

i
-

d; = 200mm, d2 = 50mm. Cot ap van téc tai miéng vdi bang « -;—g— = 30m, cot ap thay
dong trudc may bom la Hy = -7,5m c6t nudc, hiéu sudt bom 5 = 0,80 (gia si cho « = 1)

Ddap s6 : H = 44,6m H,0.
N = 34 ma luc = 25kW, Q = 46l/s.

44 P

=

SIS TG4 2 CSSTETIRS

15 bt 8—=49

8.50 - Bom li tam A cd cét ap thuy dong tai cita ra H. = 37m chuy&n nudc theo dudng ong

(530) ABC ra ngoai. Doan 6ng AB dai || = 500m, d, = .155mm, doan dng BCco 1, = 10m,
d, = 50mm va cé 50 15 phan bé déu trén doan dé. Cho biét luu lugng nudc trén doan
BC dugc dam bao Q- = 14l/s, tai di€ém B cd 16 thung chdy ra véi qp = 4,41/s. 6ng
ddn & diéu kién binh thudng : n = 0,0125, @ = 1, 4 = 0,62 - hé s6 luu lugng cho méi
mot 16.
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Xac dinh duong kinh cua 16, biét rang ti dong nang cta tia dong phong ra khéi 16 phai

bl
pa

trong khoang = 8 + 13m c6t muc (chid y : sau khi tinh xong cdn ki€m tra lai két qua).

2g
Padap 56 : d = 0,2¢m.
B 44 c_
T 4& Ve i J/Jj:::
0 "
2 Hr
H=2"
& : A s
}
AN N AN AN N \/ ~ ~ \\
H. bai 8-50

8.51 - Bom li tam B hit nudc tir giéng A dua lén b8 chia C véi luu lugng Q = 651/s. Ong

(331) hut dai I, = 30m, 6ng ddy dai I, = 200m : bé chda ¢ d6 cao z, = 20m so vdi tam bom.
(ia s che duong kinh 6ng ddy va 6ng hat déu 1a d = 250mm, xac dinh cong sudt N & truc
hom (tie cia dong co may bom) va vi tri dat tam bom ung véi mice nudc trong giéng z) vdi .
diéu kién !a chan khong trong bom khong qua 7,5m c6t nudce. 6ng hit cd luéi chan rac
(1. = 4,05), van moét chiéu (v = 0,40). 6ng ddy ¢ khda mc’i% =3
may bom 5 = 0,80, « = 1.0. Khi tinh ong duoc xem la bi ban, hé s6 nham 6ng gang n = 0,013
dd nhdt cia nude v = 0,0131 St hé 6 can & hai ché uén 90" cta hai éng & = 0,40.
Dap s6 - N = 32,6m.l = 24kW .

z = 6,62m

&k = 0,07) ; hiéu suit

H. bai 5=51
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8.52 - Xac dinh dudng kinh ctia éng hdt va chan khong trong bom li tam néu cho biét :
(5632)

Q = 17,7Vs, z = 6m, |, = 60m

va van téc cho phép Vep = lm/s. Ddu 6ng hit cd luéi chan riac (§; = 4,05), mot van
mot chiéu (§, = 0,400) va doan uén 90° &, = 0,07).

Ddap s6: d = 150mm ;

h, = 7,07m.

ck

H. bai 8-52

8.53 - Bom li tam hit ch4t 16ng tit giéng ngam lén v6i luu lugng Q = 40l/s c6 thé tao nén
(533) chan khong cuc dai ¢ trong 6ng hut la 350mm co6t thiy ngan ma vidn dam bao dong
chay lién tuc.

Chdit long co trong lugng riéng
y = 900kG/m* (8.829N/m>), do
. nhét v = 0,58t. 6ng hut co duong
kinh d = 203mm, phin ngip

trong chdt léong 0,5m, phan
nam ngang 4m, ¢é mang ludi
chan 6 ddu miéng éng (§; = 10),
doan ong gdp 90° (£, = 0,2) va
mot khoa (§, = 0,35).

—

Tim vi tri cao nhiat cé thé dat bom

I

duge so vdi mat chit long z, ap suat
khong khi p, = lat.

KN
3y
3

Ddp s6 : z = 4,26m

H. bai 8-53
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8.54

- Bom li tam 6 d¢ sau z; = 2m so vdi mat dit dung d€ hut dau xang trong bé chda

(534) ngam dudi ddt ; mat mdc cia xang so vdi mat dit z, = 2,8m. Trong lic may bom lam

8.5

viéc thi ap sudt trong bé chda ngam la 73cmHg. Xang ¢6 d6 nhot v = 0,01St, trong
lugng riéng y = 730kG/m® (7.16 IN/m*) va 4p sudt cua hdi xang & nhiét d6 do h, =
520mmHg. 6ng hat cd kich thude : 1, = 180m, d = 150mm, d6 nham tuong duong
trong 6ng k ; = 0,15mm, 6ng cd mot khda (£, = 0,05) va 2 doan uén ({, = 0,158).

Néu xang chuyén van véi luu lugng G = 12,5 kG/s va co dd cao hit gidi han z, = 4,5m
thi may bdm cd thé lam viéc duge binh thudng khong ?

Dung d6 thi bién thién coét 4p trong ong hut cta bom.

Ddp 56 : May bom khong thé& lam viéc an toan duge, vi do6 cao dan suit toan phan lic hit

P Py
la 2.1m cot xang : ap suit trong 6ng hut trudc miéng bom —,] = 6,16mmHg > >

Pa d
ap sudt tai di€m A cua 6ng hut la — = 510Hg < —
/

al

77777777 /7777777777

2687

. bar x-54

- Dau co do6 nhét v = 0,568t va trong lugng riéng y = 0,920t/m" (9,0252kN/m3) chuyén

(535) van trong 6ng dusng kinh d = 203mm va dai 1 = 20.000m véi luu lugng Q = 15,091/s.

8.56

Diém cudi 6ng dan cao hon di€m dau la Az = 50m. Xac dinh ap sudt cdn thiét p, va
cong suit yéu cau H cia bom, néu 4p suit tai di€m cudi éng p, = 2at va hiéu suit
bom 5 = 0,80.

Dap s6 ;.  p, = 10at.

N = 25,2m.] = 18,6kN.

- Bom ddy diu co d6 nhot v

0,3St, trong lugng riéng y = 900kG/m> (8.829N/m>) va

(536) luu lugng trong 6ng ddy 1a Q = 200l/s. Ong ddy dai k = 300m, duong kinh d = 357mm,

c6 2 khda "Ludls” (£, = 0,3), mot khuyu uén 90° (€, = 1,7, mot chd phan nhanh thang
({. = 0,1) va 5 khuyu uén 45° (£, = 0,3). Vi tri cudi 6ng ddy cao hon bam Az = 20m,
con chan khong ké trong dng hut chi h, = 50mmHg.

Xac dinh cong suit yéu cau cia may bom, néu hiéu suét toan phan cia né n = 0,80.

Ddp s6 : N = 77,63m.]1 = 5TkW.



@ - Xdc dinh 4p suit cidn thiét ma may bom B phai tao nén trong hé théng dng dan kin

(5337) noi voi hai xilanh thay lue mac song song. Nhd bom B chit 16ng ti binh chia C qua
van chinh luu V chuyén dich vao khoang trong bén phai cta 2 xylanh va ddy cac pittong
chuyén dich sang bén trdi. Lic d6 chadt 16ng § phia trai caa pittong sé qua van
chinh lvu V ma vé binh chia C (tuc la dong chidt 16ng chuyén doéng trong hé
théng tudn hoan). Muén ddy dudgc cac pittong trd lai vi tri bén phai thi can co
mot luc P = 1.600kG = 15.696N tac dong lén mdi mot pittong.

Van toc dich chuyén cta pitténg Ve = 0,05m/s ; dudng kinh cac xilanh D = 60mm ;
duong kinh cdu truyén cua pittong d, = 20mm. Biét kich thudc cic 6ng ddu ti b& chua
C dén diém a (di€m chia nhanh cdc 6ng) 1, = 4m, t¥ di€ém a dén méi xilanh 1, = 2m,
ti cac xilanh dén diém b : 1; = 2m, ti di€m b dén binh chda : 1, = 4m : dudng kinh
6ng din d = 10mm, d6 nhét cia chit long v = 4St, trong lugng riéng cua nd la
y = 850kG/m* (8.338.5m/s) ; tén thit cuc bo cé thé bé qua.

Dap s6 - py = 99,2kG/em?
= 973,15N/cm’ = 99,2at.

Al
Ay

Al

[y

H. bai 8~57

8.58 - Khong tinh dé&n su bién dang cta éng va chét 16ng, xac dinh tn thit cot ap cuc dai
(538) do quan tinh gay nén h, trong éng cd dudng kinh d = 156mm, dai | = 100m, n&u van
toc cha pittong bom tac dong don dude bidu thi bang céng thic v = wrsinwt, vdi :
r - ban kinh vélang bing 5cm ;
w — vAn t6c géc tuong dng 80vg/ph.
Dudng kinh xilanh bom D = 100mm (bom lam viéc khong cé binh khi).
Ddp s6 : h, = 14,Tm.
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8.59 - Tim quy luat bién thién van - —

(539) téc dong chay trong giai doan —
dau khi dong chat l6ng li tudng
chay tit b& chda qua 6ng dan c¢o .
dudng kinh ¢6 dinh ma ra ngoai. —“‘/7 _—
Sau mot théi gian bao lau thi
dong trd nén diung ? Chiéu dai
ong ti bé chda dén khdéa K, noi —_— Ay : j:
diéu khi€n dong chay. ‘ ‘ ' —XE==)

) . dv g v*
bap s6 1 — = (h —5§>

khi T = « thi dong trd nén

ding : v, = V2gh. H. hai 8-59

8.60 - Nudc chay ti bé chia theo 6ng
(540) din thing naAm ngang ra ngoai.

Bé chua nudc co cot ap H so vdi
truc 6ng ; ong dai 1, cd dudng
kinh d = const.

Khi tit tir ddng khda K & cudi 6ng
thi dong nudc cing bi ham dén lai.

Xac dinh sy bién d6i ap suit §
cudi ong khi phu thudc vao su
bién ddi van téc. Cho riang hé s6
can thuay luc (A va {) khéng phu
thudc vao van téc.

Dap sé :

o= [ho g (8 Ag) -

o —

Trong d6 v - van téc tdic thai va
ldy trung binh theo tiét dién.

H. bai 8~-61

8.61 - Lap phuong trinh vi phan chuyén dich dao déng cta chit long thuc trong hai binh
(541) théng nhau dat théng dding cd tiét dién thay déi S| = f (z,) va S, = f,(z,). Hai binh
néi v4i nhau bing mét dng cd tiét dién thay déi.

Tai thoi diém ban dau, do két qua cua chdn dong tic thdi, mic chat 16ng trung binh
bén trai ¢ vi tri cao hon mot khoang z,, va & bén phai thdp hon mot khoang z;, so
v6Oi vi tri can bang thay tinh 0-0. Tai hai vi tri trén cac mat thoang cd cac dién tich



(theo mat cit ngang cua binh) 1a S, va S,,. Téng cdc t8n thit cot ap h, dugc

xem la c¢o dinh.

N

wn

2

+S

Dap s6 : z + gz = gh.

wl

)

v6i S = f(8) - dién tich tiét dién cua binh

va clia 6ng néi hai binh do.

z = z, + z, - hiéu cac mat muc trong cac
binh (tai thoi di€ém ban dau thi 2, = z,,, + z,),).

8.62 - Nudc theo cong ngAm dai L = 1.200mm
(542) co dudng kinh d = 2m ma vao thap do mic
co dién tich mat cat S = 10m?®. Luu lugng

nude trong céng ngdm Q = 2m¥s.

Xac dinh d6 dao dong cua mat muc trong

thap do muc nudc z khi khoa dot ngot dong

nudc chay ra khdi thap.

Tim chu ki 7 cda cac dao dong dd, néu bo

qua tén thdt trong cong.

Dap s6 : z,, = 3,96m. H. bai 8-62

T = 124s = 2ph04s.

8.63 - Theo diéu kién bai 8.62 giai bang phudng phap gin ding néu cho biét tén that cot
(543) dap trong céng phu thuoc vao dé6 nham n = 0,012 (theo Pavlépxki).

Xdc dinh chiéu cao cua thap h.

Dap s6 : h = §,56m.

8.64 - Xac dinh d6 chénh ap suat Ap trong 6ng din va ng suit tai thanh 6ng khi dong

(544) khca d6t ngot. Cho biét : dap sudt ban ddu trong 6ng tai khda : p, = 1,5at, luu luong
nudc trong 6ng Q = 145l/s, dudng kinh 6ng d = 300mm va chiéu day 6ng 4 = 4mm.
6ng lam bang thép.

Dadp so - Ap = 22,5kG/cmZ = 2208kN/m? ;
6 = 900kG/cm® = 88.300kN/m".
8.65 - May chép hinh trong hé théng truyén doéong thuy luc ctia may bay hoat dong dugc
(545) nho ¢o van dién tu T. Thoi gian ddng van hoan toan la 7 = 0,02s.

X4c dinh d6 chénh 4p suit tai van T theo cdc diéu kién sau : chiéu dao dudng 6ng tu van
dén binh nén khi 1| = 4m ; dudng kinh 6ng d = 12m, bé day cia 6ngd = lmm, Ong lam
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bang thép : moéduyn dan héi ciia dau AM - 10 1a K = 13.300kG/ecm*. Khéi lugng riéng

cta dau p = 90kGs/m®, van téc trung binh cua dong chay trong 6ng v, = 4,5m/s.

Ddp =6 : Ap = 16,2kt em” (158,8N/em”).

.,
Van diént

T [26 a7k

Y

fio har - 605

8.66 _ Khi déng khda dot ngdt. 4p sudt p = 147N/em? ; nhu vay van téc chuyén dong cha
(546) nyse trong 6ng v, phai bang bao nhiéu cho biét 6ng lam bang gang, c6 dudng kinh
d = 250m° bé day § = 6mm, ap suit ban ddu khi chua dong khoa p, = 118kN/m".

Dadp s6 : v, = 1,29m/s.

8.67 - Xac dinh bé day & cua 6ng din nudc bang gang d€ uUng sudt tai thanh 6ng

(547) khong vugt qua 6 = 14.700kN/m” khi ddng khda dot ngot. Bist : 6ng c6 duvng kinh
d = 300mm, van toc cha nudc trude khi dong khéa v, = 1.50m/s. .

Dap s6 : = 19mm.

8.68 - Dau co trong lugng riéng y = 856kG/m* (8.397,36N/m>) va luu lugng

(548) 50.000kG/ph (490.500N/ph) chuyén van trong éng thép cd dudng kinh d = 305mm
vabé day d = 10mm. Biét moduyn nén thuccuadaula K = 18.500kG/cm” = 1,325.10‘)N/m2 ;
xac dinh tri s6 tang ap do va dap cua dau va van téc sdng am trong diu & trong
ong dan.

Dap s6 : Ap = 13,2kG/em? = 1.29.10°N/m>.
8.69 - Xdc dinh dng suidt 6 tai thanh 6ng din lam bang gang khi dong khda ti tit (thoi
(549) gian déng khoa T = 6s) lam xudt hién nudc va. Su thay d6i van téc 1a tuyén tinh, ap

sudt ban dau p, = 1,6at ; duong kinh 6ng d = 400mm, bé day éng & = 12mm, chiéu
dai ong | = 745m ké tu bé ap luc dén khoa ; van toc ban ddu cda nudc v, = 1,28m/s.

Dap 56 : 6 = 6640kN/m* = 67,5kG/em®.



8.70 - Xdc dinh khoang thdi gian sau khi déng khoa dét ngot trong 6ng d€ tit d6 d6 chénh

(550) 4p sudt Ap truyén dén tiét dién nam cach khda moét khoang 580m. Tri s6 dp sudt nay
bang bao nhiéu, néu dudng 6ng d = 250mm, day § = S5mm, luu lugng chat long Q =
81l/s ; ong bang thép.

Giai bai toan nay cho hai truong hop
a - Chat long cua nudc ;
b - Ch4t léng 1a ddu (y, = 8.830N/m">).
Pdp s6: a) T = 05s; Ap = 1.920kN/m* = 19,6at
b) T = 0.56s ; Ap = 1.550kN/m*~ = 15,8at.
8.71 - Ong nudc bang thép dan nudc tit bé chia dén van diéu chinh tu dong cta tuabin nha
(551) mdy thuy dién cd chiéu dai | = 1.200m, dutng kinh d = 600mm va bé day § = 11mm.
Muc chénh ctia nuéc trong bé chia va van diéu chinh H = 85,0m luu lugng cua dong
trong diéu kién binh thudng Q = 800l/s. Xac dinh thoi gian dong khda 7 va iing suit

6 tai thanh 6ng dé do chénh ap sudt cuc dai Ap,,,, khong vugt qua 40N/cm?. Su bién
thién van t6e tuan theo luat tuyén tinh.

Dap so: 1 =2 17s.

6 = 23.700kN/m° = 344kG/cm- _

8.72 -Ongthépco dusngkinhd = 300mm,

(552) bé day d = 4mm va dail = 510m
(k€ tu b€ ap luc dén khda K) cho
thoat nudc véiluu lugng Q = 811/s.
Xac dinh thoi gian dong khda T
dé d6 chénh ap suidt cuc dai
trong 6ng nho hon 3 1an so vadi
khi dong khoa dot ngot.

Gia su su bién thién van t6c theo
luat tuyén tinh.

Dap s6 : T = 2,84s.

H. bai 8-7

8.73 _ Xac dinh d6 chénh ap suit cuc dai Ap,,, tai khda cua ong dan theo cac diéu kién
(553) cha bai toan 8.71, néu thdi gian dong khoa T = 10s va quy luat bién thién van téc theo
thoi gian cho theo bang dudi day :

tis) 0 2 4 6 8 10
vim/s) 2,83 2,20 1,80 1,10 0,5 0

Ddp s6 : Ap'max = 1080kN/m? = 1lat.
(sau 6,58 khi bit ddu ddng khda).
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8.74 - M6t nha tim c6 40 vdi nude dude b tri nhy hinh vé (H. bai 8-74) méi voi nudc lap
(554) mot 6ng nam ngang dai 1m ; trén méi hang c6 10 vdi, mbi voi cach nhau 4m.

~ dudng kinh 6ng -hinh d; = 40mm van téc dong chdy v = 4m/s.

- cac duong kinh d,, d,, d, d,... chon trong cic éng tiéu chudn 6, 8, 10, 12, 15. 21, 27,
33, 4 0mm.

a) Tinh dudng kinh ctia cdc éng va cdc van téc tuong Wng, tinh cdc tén thit cot 4p néu
cho luu lugng lén nhit qua mot voi 0,1l/s.

b) Tinh t8ng tén that cot Ap, ap sudt trong binh chua.

J av

z 6,5mm chon d; = 8mm ;

Dap s6 : a) tu bidu thic
suy ra

d

d, = 20,7 mm chon d; = 21lmm ;
d; = 29,1mm chon d; = 33mm ;
d

4 = 35.7mm chon d, = 40mm ;

v, 2m/s ; AH, = 0,702m ;
Q _
V=B g-=n . 0,289m/s, n = (1 = 10) ;
AH, = 7,2m ;
Q
vy = —S-; = 2,34m/s ; AH; = 0,5m ;
Q, |
vy = —S’I = 2,4H1/S 5 AH4 = 0343 5
Qs
Vs = g0 = 3,2m/s ; AH; = 5,75m.
5 “

b) Viét phuong trinh Bécnuli cho hai mat & trén binh chia va & vdi phun N°10 ta cd :

~to

v 2

' v
1
Pe +7hy F P 5 = Pyt by tP 5+ v AH,

trong do :
Pjo
7 = 10m, hl(l - hR = 12m.
v
Y AH = 16,59m , 5~ = 0,20m
2g



Tu do suy ra :

Py
— = 38,79m H,0.

Y
4m 4m 4/m 4m 4m 4m J—
] ] m
— T L L___-___--__-—-__- I I 1=
g T2 7 & 9 o1
, o
F I o e e e e e e 1
3m ‘/3 ” 20
— IT__ - 1 27
3m 4 7 , Jo
[l # 1
WA T T T T i
5 P- y
| 25m =

&

H. bai 8-74

8.75 - Mot khdp 6ng hinh tru dat ndm ngang gém :

Doan d4iu ia doan ngin dng 16n dudng kinh D = 0,40m ;
Doan chinh ¢d chiéu dai L = 20m, va dudng kinh d = 0,20m ;
Doan cuéi la m6t nén cut ngan, dudng kinh miéng ra d’ = 0,15m.
Dong nuéc chay ra khong khi, tai mat cit co hep c6 hé s6 co hep 0,80. Tim tdng luc
ngang T cta toan khdp 6ng tac dung lén bé d§. Biét rang luu lugng Q = 100l/s ; hé s6
ma sat thiy luc cia dudng 6ng chinh A = 0,02 ; hé s6 tdn thit cuc bo cia doan non
cut la p = 0,3 (tinh vdi van tdc tai mat cat co hep). Hé s6 tdn thdt dot thu tiu dién
tich 16n Q dén dién tich mat cit nhd w tinh theo cong thic :

Ly = 05 (1 —‘—g"z—)
Tinh ap sudt p; va luc kéo T.

i \ 4 | ‘ v J—a_
,, //Jl !

C

N
l o
H. bai 8-75
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Dap s6 : Tinh cac dai luong

,
2
= : - 2. - : L
D = 0,418 ; Q =0,125Tm* ; v, = 0,80m/s ; 5g = 0.03m
| v;
d = 0,2m ; w = 0,0314m? ; v, = 3,18m/s ; 5g = 0,52m ;
& =015m; o =0017Tm’; o, = 00142m’;
v. = 7.,06m/s ; - = 2,54m.

a) Viét phuong trinh Bécnuli cho mat cat ddu 6ng 16n (tai khép) va mat cit co hep véi

h;, = 0,75.0,52 = 0,39m,

=
=
|

= 8.0,562 = 4,16m,

h,., = 03254 = 0,76m.
Ta co :

P < 7,8m.

~

b) Viét phuong trinh déng lugng cho 2 mat cat trén ta duge :
' T =P, +pQv, - (P, +pQv);

kG . s?

m4

P.=;p = 102

Thay s6 vao ta cd :

T = 9,017kN.



CAC PHU LUC

PHU LUC CHUONG I

Phu luc 1-1
Quan hé gida cac hé don vi do luong
Dai lugng vzfif li Don vi do luong Quan hé giita cac don vi
do luong
SI MKGS CGS

Lue (F) N kG G 1kG = 9,81N

Ap su4t (p) N/m? kG/m* 1kG/m? = 9 .81N/m?

1kG/em?> = 9,81.10*°N/m’

Trong lugng riéng (y) N/m? kG/m’ G/em® 1kG/m> = 10°G/m*

; » = 9,81N/m’

Khéi lugng riéng (P) Ns?/m? kg/m? g/m® -

Do nhét dong luc (u)| Ns/m? kGs/m? dyn.s/cm‘Z 1P = ldyn.s/m’n2 =
= 0,INs/m” = |
= 0,0102kGs/m~

1St = lcn}z,’s’=

Do6.nhét dong hoe (v) m?/s - em?/s = 10"*m?%s
Phuc luc 1-2

Trong lugng riéng va khoi lugng riéng cua nudc
thuang phu thudc vao nhiét do

P = lat P = 20at
t()C y tnC y

(stfZ)m“‘) (kGm™?) (stfZ)m'4) (kGm™)
0 101,88 999,87 0 102,01 1000,8
4 101,90 1000,0 20 101,8 999,0
10 101,87 999,73 40 101,2 993,0
20 - 101,72 998,23 60 100,3 984,1
30 101,40 995,68 80 99,2 978,8
40 101,11 992,25 100 97,8 959,3
50 100,69 988,1 120 96,2 944,0
60 100,19 983,2 140 94,5 926,9
70 99,84 977,8 160 92,6 908,2
80 99,03 971,8 180 90,5 887,5
90 98,36 965,3 200 88,2 865,0
100 97,66 958,4 - - -
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Phu luc 1-3

Khai lugng riéng va trong lugng riéng cia nudc bién

phu thudc vao nong do mudi

S, % t°C P % S, % t°C )4 v
(kGs'm™ % | (kGm™>) (kGs*m™ (kGm™>)
0 102,7 1008,0 0 104,4 1024,1
10 4 102,7 1008,0 30 4 104,4 1024.8
15 102,6 1006,8 15 104,2 1022,2
25 102,4 1004,6 25 103,9 1019,6
0 103,5 1016,0 0 105,2 1032,2
10 4 103,6 1016,9 40 4 105,2 1032,8
15 103,4 1014,5 15 104,9 1029,8
25 103,1 1012,1 25 104,7 1027,1
Phu luc 1-4
Khoi lugng riéng va trong ligng riéng cia moét so chat long
6 cac nhiét do khac nhau
Ch4t long Nhiét do Trong lugng riéng Khéi lugng riéng
e y (kG/m>) P (kGs“/m™
Nude 0 999,87 101,92
4 1.000,00 101,93
10 999,75 101,91
20 998,26 101,75
40 992 35 101,15
60 983,38 100,24
80 971,94 99,08
100 958,65 97,72
Dau xang (loai 1) - 700-720 71,3-73,4
Dau xang (loai 2) - 740-750 73,4-76,4
Dau lua (thudng) - 820-830 83,6-84,6
Dau mazut (thuong) - 890-920 90,7-93,8
Dau mazit (den) - 930-940 94, 8-95.,8
Dau mé (loai nhe) - 8560-880 86.6-89,7
Dau mé (loai nang) - 920-930 93,8-94,8
Dau mé (loai trung) - 880-900 89,7-91,7
Dau md boi tron - 890-920 90,7-93,8
Nudc bé i5 1.020-1.030 103,9-104,9
Dau ép 15 890-960 90,7-97,8
Dau truyén dong 20 887 90,4
Thay ngan 0 13596 1.385,9
X 20 13546 1.380,8
Ete 15-18 740 75,4
Gang léng 1200 7.000 713,5
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H¢ s0 nén Bp cia nudc theo ap suat

Phu luc 1-5

Ap suit (at)

ﬁp.lo" (gia tri trung binh)

1- 500 47,5
1.000 - 1.500 35,8
2.500 - 3.000 26,1
Phu luc 1-6
Moduyn dan hdi E cda nudc phu thuoc vao
ap sudt va nhiét d6 (kG.m~ )
p (at)
e 10 20 40 80
0 1,89.10 1,90.10" 1,92. 10ﬁ 1,95. 108 1,98.10°
5 1,93.10¢ 1,95.107 1,97.10 2,01. 108 2.07. 10;
10 1,95.10° 1,97.10¢8 2,01.10% 2,05.10¢ 2,12.10¢
15 1,97.10¢ 2,00.107 2,03.107 2,00. 10 2,17. 10
20 1,98.10 2,02.10 2,06.10 2,12.10° 2,22.10°
Phu luc 1-7
Hé so gian nd cia nudc phy thu¢c ap suit va nhiét do
t°C
p fat) 1+ 10 10 + 20 40 + 50 60 + 70 90 + 100
1 14.10°° 150.1077 422.10° 556.10°" 719.10°°
100 13.10°° 165.10°% | 425.10°° 548.107" 704.107° -
200, 72.10°° 183.10"° 426.10°° 539.10°° -
500 149.10°° 236.10"" 429.10"° 523.10~° 661.107°
900 229.10 " 289.10"° 437.10"° 514.10"° 621.107"
Phy luc 1-8
Moduyn dan hoi E cua m_(f)t s6 vat liéu @ diéu Kkién binh thuong
Moduyn din hoi Ty s6 gilta cac méduyn
Vat‘liéu dan héi cia nudc va
: : kG/m* kN/m2 vat liéu 6ng ddn
Nuée 2,07.10% 2,03.10° 1
Dau, ddu ép 1,35.10° 1,324.10°
Dau lua 1,40.10° 1,37.10°
_Thiy ngan 3730 10” 3,24.107
Ong bang chi 2.10 5.10" 1.96.10° = 4{,9 10" 10,0 + 0,4
_ Ong bang g6 '1,00. 10" 0 9,81.10° 0,2
Ong bang bétong 2,00.10° 19,62. m" 0,1
Ong bang gang 1,00.10'° 9,81:107 0,02
Ong bang thép +2,00. 10" 19 62. 107 o or
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Phu luc 1-9
Do nhét déng hoe v cia-cac san pham dau mo

c v (m?/s.107%) & t°C
Cac loai dau

0 10 20 30 | 40 50 60

Dau hoa - 0,0080 | 0,0072 { 0,0064 | 0,0058 | - - -

Dau xang 0,0410 | 0,032 | 0,025 | 0,021 - - -
Dau bi&n thé 1,35 0,66 0,36 | 0,023 | 015 0,11 | 0,077
Dau may | 6,0, | 2,39 1,15 .| 061 | 0,36 0,23 0,13
Dau moto ‘1 38,00 | 13,0 520 | 2,38 1,23 0,69 0,43

Dau nguyén chiat MC-20 | 76,0 ‘‘{* =« | 1,2 - 2,7 - -
Dau mazit dac 12 55,0 19,3 7,90 3,30 1,69 0,93 0,55
oo 20 113,0 | 44,0 | 16,0 | 6,60 3,10 1,58 0,92

Dau diézen 0,126 | 0,097 | 0,080 | 0,060 | 0,046 | 0,035 -
Dau méts M3 _ 11,0 1,50 2,07 | 1,10 0,61 0,37 0,24
" M4 24,0 9,40 4,0 1,87 1,01 0,58 0,36
ot M5 37.0 182 | 525 | 240 1,27 | 0,70 0,44

Phu luc 1-10

‘D6 nhat dong luc va do nhat dong
ciia mot s6 chat léng

Chat léng t’C u(P) v(St)
Nude = ' 0 0,01792 0,01792
10 0,01306 0,01306
20 0,01004 0,01006
30 0,00802 0,00805
40 0,00654 0,00659
50 0,00549 0,00556
60 0,00471 -\ 0,00480
80 0,00352 0,00370
o , 100 0,00274 0,00295
Xang : 15 0,0065 0,0093
Rugu cén. » 20 0,0119 0,0145
Théy ngan 15 0,0154 0,0011
Dau lua 15 0,0217 0,0270
Mé truyén dong 20 0,2750 ' 0,3100
Ma (dung cho cdac may théng gid) 20 0,4270 0,4800
Mg (dung cho tudcbin) 20 0,8600 0,9600
Glixérin (80% dung dich nudc) 20 1,2970 - 1,0690
Glixérin (50% dung dich nuéc) : 20 0,0603 0,0598
M@ vazelin_ 20 1,3800 1,56700
Glixérin nguyén chit 20 14,9900 11,8900
LMc'! boi mdy C 50 47,0000 52,2000
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Phu luc 1-11

Tri sO 4 cia mot so loai dau

i, poazo (P)

Loai dau t"'C)
p = 0 (at) 100 200 300 400 500
Déu bién thé 22° 0,346 0.374 0,418 0,489 0.562 0.650
Dau may 22° 0,228 3,416 4,176 5,184 6,822 8,640
Dau 6to 3m 1,440 1,940 2,450 3,060 3.672 4,896
Phu luc 1-12

Lién hé gitda hé don vi do d¢ nhat dong hoc stic
va cac don vi khac

Ten don vi Ki hiéu Tri s6 tinh bang stoc (St), cm/s
o 0,0631
Do Engle (Lién x0) “E 0.0781TE - ——
. A M » - 1,80
Giay Xébon (My) S 0,00220’S — ~g
Giay Redut (Anh) "R 0.00260’R ~— 1,72
A ),R
D6 Bacbé (Phap) “B 48,5
()B
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PHU LUC CHUONG 6
Phy luc 6-1

GIA TRI CAC HE SO CAN cuc BO
(dng v6i van téc dong sau vi tri bi can)

1. Dong md rong dét ngoét (dot md) :

1098\7654,321

) N tm |81(64|49136(25(16|9 (4 |1]0

S2

= 2 + 12 thi hée sé
Sy

Chu y : D8i v6i cic 6ng c6 dudng kinh tit 1,25 dén 12cm khi

diéu chinh k dugc xdc dinh theo c6ng thuc :

s
k = 1,025 + 0,0025 5= — 0,007, ;
1
(d; — dudng kinh doan 6ng nhé).
2. Dong thu hep dot ngdét (dot thu) :
. S,
§1=0,5(1—S—1') |/
O (e /
o
—
s 5+ =S 2
®2 10,00/0,10|0,20/0,40|0,60[0,80{1,00}| TSN ==,
5, 2 e =l
¢, |0,50]0,45(0,40|0,30|0,20|0,10|0,00 === 7
T =52
Ly

3. Chay vao 6ng :

a) 6ng hinh tru gin vao 16 thanh méng cua bé
16n nghiéng moét géc a :

¢, = 0,505 + 0,803sina + 0,226sin’x
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b) Ong tru tron gén thdng géc véi thanh bé 16n :

- d4du 6ng gén 1a nhon : {, = 0,50,

- ddu 6ng gin 1A tron va déu dan : &y = 0,20 + 0,25,

- ddu 6ng gén rdt ém, c6 dang gin theo hinh dudng dong : ;v‘ = 0,05.

)

R

N NN |

_\\\ \
N T~ N

4. Dong chay tit ng vao bé ldn :
Licds 82 »S; valdy k = 1 ta cé ¢ = 1,00.

5. Dong chiy qua doan 6ng hinh con va loe :
a) Ddng chay qua 6ng loe : {c xdc dinh theo cong thic :

-1 1

2
A n n-— 2
£ = - -+ - sina,
¢ 83in% ( nz ) ( n )
trong d6, A - hé s6 can thiy luc doc dudng ;
a - goc dinh hinh chép cut ;
Sz 7
n=s—l—d¢}mbrong. | | 1,
b) Dong chay qua doan 6ng hinh 7//
con : hé s6 {_ cd th& xdc dinh theo —— .
cobng thdc : ‘ - = !f V2

. A n2_1 5’\ NSZ
§C= : 2 B 7 v : .

&in% n

6. Mhné chén :

S
s (1r ) (300
1 —-——
Sl
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I 2
— —-:.E\\ .U P olaguil
V| S =T TR
\":‘)‘"—‘ I~ V.
T ==t I s ———
— == =====
/ ' 2
S _
s | 905|010 (020|030 | 040 | 050 | 060|070 | 080|090 | 1,00
1
¢ |1.070| 245 | 51,0 | 18,4 |- 820 | 4,0 | 20 | 0,97 | 0,41 | 0,13 | 0,00

7. Van chinh luu. -

a) Hé s6 can cia van chinh luu don gidn phu thudc vao d6 mé cita né. Gi4 tri cia né dugc
dan ra theo bang duéi day, trong dé S_ - dién tich ctta mé, S - dién tich mat cit ong dan.

Van chioh luu

ool b

4 5 6 7
8 8 8 8

oo =
o}

0,948 | 0,856 | 0,740 |"0,609 | 0466 | 0,315 | 0,159

0,07 0,2_6' -1 0,81 2,06 552 17,0 | 97,8

b) Hé s6 can cta van chinh Ivu Ludlé trong éng
tru tron :

h/d |0,250,30|0,40}0,50 0,60/0,70|0,80|0,90 1,00

| ¢ [30,0/22,0]12,0{5,30|2,80 (1,50 0,80|0,300,15




c) Hé s6 can cia van chinh luu trong 6ng tru tron & vi tri ¢ doan thit déu, déi xing.

d(mm) | 300 300 250 200

d/d | 0,67 0,67 0,80 0,75

Id 2,50 1,68 1,50 1,33

4 1,45 1,80 0,39 0,60

T

d) He s6 can van chinh luu trong 6ng tiét dién hinh chi nhat (FHL ‘phu bee 7-14,).

—

0 o1 [ 02 | 03|04 | 05| 06| 07| 08]o09] 10

olw

¢ o 193 | 44,5 | 17,8 | 8,12 | 4,02 | 2,08 | 0,95 | 0,39 | 0,09 0

~e) Hé s6 can cia van chinh luu dia trén cé tam c6 dinh trong 6ng tru tron (H. phu
luc 7-1le7y),

&

|

1 7 ! 2

I I

| c.. ) ——*FV —

| jL .

! A !

7 2

H phu luc 7-1d+ , 7 H. phu luc 7-1e7
6° 5 10 15 20 25 30 40 50 60 65 70 90

¢ 0,24 | 0,52 | 0,90 | 1,54 | 2,51 | 3,91 | 10,8 | 32,6 | 118 | 256 | 751 | o
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f) Hé s6 can ctia van chinh luu cé tam c6 dinh trong &ng tiét dién chit nhat.

6° 5 10 15 20 25 30 40 50 60 65 70 90
¢ 0,28 | 0,45 {1 0,77 | 1,34 | 2,16 | 3,54 | 9,30 | 24,9 | 77,4 | 158 | 368 o0
8. Van quay
Hé s8 can { cta van quay thong thudng.
6° 5 10 15 .20 25 30 35
E‘_’ 0,926 0,850 0,772 0,692 0,613 0,535 0,458
S
¢ 0,05 0,29 0,75 1,56 3,10 5,47 9,68
40 45 50 55
0,385 0,315 0,250 0,190
17,30 31,2 52,6 106 =
60 65 70 32,5 :
. —
0,187 - 0,091 0,008 0 -
206 486 1523 o0

9. Van mét chiéu va ludi

Hé s6 can ¢ cta van mét chiéu va ludi.

|
i dd
-+
i {
d(mm) 40 50 70 100 150 200 300 500 ) 700
e 12 ) 10 8,5 1,0 6,0 5,2 3,7 2,5 1,6

hé s6 can cia mang ludi chin rac trong cic may bom thudng trong khodng ¢ = 4 + 6

(néu khong cd van mot chiéu).




10. Van dia khong dé duéi :
Heé s6 t8n thdt cuc bé { cho bang c¢dng thic :
b

0,155

£ =055+ 4 (d_l -0,1') + (’h
q,

2

b
vai 0,1 < £ < 0,26 va 0,1 < — < 0,25

d d

trong d6 : d, — dudng kinh dia ;
1 .

b ; h - tuong t\_x' nhu cdc diac trung cia van dia ¢ d€ duéi.

11. Van dia cé d€ dudi :

Heé s tén thdt cuc bé tinh theo cong thic :

= (0,8 + 1,6) [0,55 + 0,4 (dﬂl - 01) +

+

1,73

B ey
d, -4

vdi i 14 s8 chan d&.

12. Van hinh ¢6n diay phéng.

Hé s6 tén thit cuc bo :

h

: 4
E=26-08— + 0,14(

b
n
- {{i_h
T
A
JSI %

%)2 v6i h = 0,1d + 0,25d.
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13. Poan é6ng gip khuc thing.

Heé s6 t6n that cuc bd theo bang (phu luc gde léch 6).

60

30

40 | 50

60

70 | 80

90

0,2

0,30(0,40]0,55

0,700,901 1,1

Bang trén, chi ding khi d < 55mm, néu dudng kinh tang lén thi hé s6 § giam di.

14. Doan 6ng gip cong tron.

Hé s6 can cua nd véi 6 = 90° cé thé tinh :

r/R

[

0,1

0,2 0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

Fard

0,131 | 0,138 | 0,158

0,206

0,294

0,440

0,661

0,977

1,408

1,978

néu 6 # 90° thi gia tri hé s6 can { phai nhan v6i ti s6 ;—O

Theo G.N. Abramovich hé s6 can cia doan 6ng gdp cong

tron tuan theo :

¢ = 0,73ab,

R
trong dé a = f| (f) va b = £,(6) (R, - ban kinh cong,

d - dudng kinh 6ng va 6 - gdc quay dong). Gia tria va b
theo d6 thi bén.

20°
\
16 B e Wiz
S22
72 A T
1 _+<To-£(p)
96 p
J %
04
0 40 80 120 160 B°

260
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0,26
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15. Phan dong va héi dong. (khi 6 = 909

a) Gia tri hé s6 cin cuc bd {, _, «dong phan nhanh) va {, _, (dong chinh) cia phan
dong dugce tinh :

Tt —
’ Hg o84 2o Lo e - - J)
& . ) ; ] t | £
7 [ 13 A — -
8 8i-2 fadl B
2 2
! ' Ci-3 004 | -008
I
N ,i;%‘ i

b) Gia tri hé s6 can cuc b6 {,_, va §, ; cia hoi dong duge tinh :
’ sy direns o2 ped

< - - R 2 2o

7] |3
oo, 'Q p Heé s6 He thitc Q_/Q
- I r ¢ o 02 | 04 | 06 | 08 | 1,0
, | ) ¢, |-120|-040| 0,08 | 047 | 0,72 | 0,01
£, | 004 | 017 | 0,30 | 041 | 051 | 0,60
4, .

c) D6i v6i nhitng diéu kién phan dong khac nhau hé s6 can cuc bd bing nhiing tri s6
cho trén hinh v& sau :

A/ .

S= o7 §=70 §=15 §=30
§=o005 a7 o5
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. Phu luc 6-2
Cac cong thiic co ban d€ xac djnh hé s0 can A trong cong thic Pdcxy

Trang thai dong chay Cong thic tinh todn Ten tac gia
L 64 |
chay tdng Re < 2300 ~ Re Poazoi
1= 1 l Conac6p
(1,81gRe — 1,5)*
Chay r6i thanh tron |
d A= 0’31(2;: Bolaziut
2300 < Re < 56 1 Re
~ = 2lg(Re(VT) — 0,8 ‘ ‘
i g(Re(¥4) — 0, Nicuratze
68 0,25 " Antosun
Chay 6i, khu qué do : A =011 (3 +g.)
- 56 % < Re < Re,,
' ¢ aqd VY \x
A= }- (1 + b—v) . Sévelép
78,50 ; Pavoldpski
A= 22 .
' Chay r6i thanh hoan toan | - A= 124 GI_Iﬁ_ - Maning
nhém - khu binh phuong 3
sic cAn Re > Re
g.h
_ | PR Savelép
d* : '
= Iy—2
A= (1’74 + 2g A) Nicurate
Déi vdi 6ng cé d6 nham 1 - Ay 2,51 Coloboric
tu nhién Vi - —2lg (m + W)




Vg.h
Cac thong s6 aqg, abp, x, b va —5— dung trong cic coéng thdc cua Sévélép dbi voi mot

vai loai 6ng dugce cho & bang dudi day :

Loai én x 5.10% m a Ygh -6
A g qqd bp " . 10 N l/m
Ong xi mang 1,90 0,0110 0,37 0,0103 6,00
Ong thép méi 0,226 0,0159 1,90 0,0121 2,40
Ong gang méi 0,284 0,0144 0,55 0,0143 2,70
Ong thép va gang ci 0,300 0,0179 1,50 0,0210 0,92
Phy luc 7-3
Bang tinh trj s0 A theo cong thiic Cénacdp
. _ ] 1 _
(1,81gRe - 1,5)%

Re Airon Re Atron Re Atron
4.000 0,0403 45.000 0,0212 450.000 0,0133
5.000 0,0376 50.000 0,0207 500.000 0,0130
6.000 0,0356 60.000 0,0198 600.000 0,0126
7.000 0,0340 70.000. 0,0192 700.000 0,0123
8.000 0,0328 80.000 0,0186 800.000 0,0121
10.000 0,0308 100.000 0,0178 1.000.000 0,0116
15.000 0,0276 150.000 '0,0164 1.500.000 0,0108
20.000 0,0257 200.000 0,0155 2.000.000 0,0103

- 25.000 0,0243 250.000 0,0148 2.500.000 0,0100
30.000 0,0233 - © 300.000 0,0143 3.000.000 0,0096
35.000 0,0224 350.000 0,0141 3.500.000 0,0095
40.000 0,0217 400.000 0,0136 -

Phy luc 7-4

Tri s6 ¢0 nham tuong duong Atd cia ong dan 1am biing cac vat liéu khac nhau

[Cﬁng thic Coloboruc 71? = —2lg (

Atd

3,7d

_— =

2,61
Reit )]

S6 Dac tinh mat 6ng Ay (mm)

TT

1 (‘):ng sach bing déng thau, déng va thiy tinh 0,0015 + 0,01

2 Ong thép méi dat cdn than ‘ 0,04 + 0,17

3 Ong thép d€ dan hoi sau mot nam si dung 0,12

4 Ong thép sau vai nam st dung £ 0,19

5 Ong gang méi 0,31
. 6 Ong g6 mat trat ximang sach 0,25 + 1,25
7 Ong ci bi ri. - 0,60 .
i 8 Ong kim loai bdn 0,75 + 0,97
9 gng thoat nuéc 0,25 + 6,60

10 Ong sanh thoat nudc 0,45 = 6,00
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'"PHU LUC CHUONG 7

Phy lyc 7-1

Hé s6 luy, lugng u cha 16 to
Loai 16 7

1. L8 via, dong co hep déu dian vé moi phuong khéng cd tdm 0,65

huéng dong , ’
2. L6 to, dong co hep déu dan vé mdi phuong nhuhg co hep khéng , 0,70

hoan toan '
3. L6 & day, khong co hep & canh day, cic phudng khac anh hudng ! 0,65 + 0,70

manh 1én sy co hep ‘
4. Nhu truong hgp 3 nhung cac phuong khdc 4nh hudng via 0,70 + 0,75
5. Nhu trudng hgp 3 nhung & hai bén co hep déu dan 0,80 + 0,85
6. Nhu trudng hop 3 nhung co hep & hai bén rat bé 0,90

Phu luc 7-2
Hé s6 luu lugng u cia voi
c s v2
Loai voi o £ " u 33 - ‘PZHO
L3 hinh tron 0,06 0,63 0,97 0,62 0,95H
Voi hinh tru tron gén ngoai 0,50 1,00 0,82 0,82 0,67H
Voi hinh tru tron gin trong 1,00 1,00 0,707 0,707 0,50H
Voi hinh nén cut mé ro S
(ifemor) B 14,0 + 3,0 1,00 | 045+ 0,50 | 0,45 + 0,50 |(020 + 023H,
6=5+17°

Voi non cut thu hep 0,09 0,98 0,96 0,94 0,90H

Chi y : Nhitng tri s6 trén tinh cho mat cédt ra cia voi.




Tri s0 cac hé so u, ¢, &, L.

Phy luc 7-3

a .
'I;l:r Loai vdi va diéu kién chay He =6
) » P e ¢
1 2 3 +—{ 5 6
1 Wi tru tron : : L
a) Canh vao sic (1 = 3d) 082 | 082 | 1,00 0,50
b) Canh vao tron chay vao déu, trung binh 0,95 095 | 1,00 0,06
¢) Canh vao sic : truc vdi nghiéng moét goc
B so véi mat phang cot nuée '
Ny SRS
l S 3 L
A e . A N
/T___.LE‘F . B = 0° 0,82 - - -
a
4 g =10° | 0,80 - - -
o g =20 | 078 - - -
B =30° | 0,76 - - -
B =40° | 0,75 - - -
B =50 | 073 - - -
g =160 | 0,72 - - -
d) Khi chiéu daij voi 1 = 3d (theo gido su
V. D. Jurin) néu :
r=1
= 3 ,
=1 0,62 - - -
=3 0,82 . - - - -
=5 0,79 - = -
I' =10 0,77 - - -
I'=125 0,71 - - -
I’ =50 0,64 - - -
=175 ~ 0,59 - - -
' I = 100 0,55 - - -
2 Voi tru tron gén phia trong :
l
—_ d a) Khil > 3d| 0,71 | 0,71 1,00 | 1,00
L _
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Phu luc 7-3 (tiép theo)

2 3 4 5 6
U
_~ <~ b)Khil<3d| 051 0,97 | 053 | 0,06
oy \
Voi hinh chop (hinh a & dui) :
a) Khi gdéc hinh chdp
Khi 8 = 12° dén 15°. 0,94 0,96 0,98 0,09
Khi 8 = 13°2¢4° 0,946 0,9663 | 0,983 0,08
Quan h¢ giita 4, ¢ v6i géc hinh chdp duge bi€u dién trong d6 thi dusi day :
00— 1= |
. / ~ :
oy e r1o|
&ﬂ |
k 26 =
70° 20° Jo° 40° g
Voi Kénéit (luu tuyé’n, theo dang dong chay)
a) Theo dang nhu hinh vé 0,97 0,97 1,00 0,06
b) Theo dang khdc nhung cing xust phat | 0,959 + | 0,959 + 1,00 0,08 =
ti dang trén cé phu thude cot nuée + 0,994 |+ 0,994 + 0,01
—— 14
r_ T
Voi theo ki€u dat & ddu 6ng chita chéy : 0,97 +
Phu thudc hinh dang ddu éng + 0,99




Phy lyc 7-3 (tiép theo)

2 3 4 5 6
6 Voi hinh chép mé rong :
a) Gdc hinh chdp I véi 6 = 7° 0,45 + 0,50 /0,45 = 0,50} 1,00 |3,94 + 3,00
b) Theo ki€u I véi 6 = 5° , 0,483 0,483 1,00 3,30
¢) Theo kiéu II (doan I theo xycoléit,
.doan II, ITI, IV, V theo hinh chdp § = 59
/‘
S
—_—— T £ - .'.‘
4
A EE
R o X
R — |
_f_“‘ ] _‘f\_
", jfe—— 444 —-’I |
0664
b) loarr
z9 g d r,ﬂ z
b
¢) loai Z
77 ffng vGi diéu kién cdu tao khac nhau :
- 1. Voi gém doan I 0,927 + 0,944
2. Voi gom doan I va II 1,481 + 1,595
3. Voi gébm doan I, 1T va III 0,726 = 0,782
1,893 + 2,123
0,259 + 0,402
4. Voi gébm doan I, II va III va IV 2,080 + 2,437
0,209 + 0,244
5. Voi gbm doan I, II, III, IV va V 2,055 + 2,261 ,
0,128 + 0,140 ]

Ghi chit : Cac con s6 déu tién dng v6i mat cit a~b, cdc con s6 thi hai dng v6i méat cét ra.
Céc tri s6 cia hé s8 duge tinh véi chiéu dai mdi doan 0,305m, dudng kinh trong
mit cdt a-a, d = 0,306m va trong mat cidt ra cia nd.
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PHU LUC CHUONG 8

Phy luc 8-1

Van t6c cho phép doi vii mét s6 loai dng

Ché& d¢ lam viéc cua dng

Van téc cho phép v__, (m/s)

cp’

6ng hat tit binh chida ddu ¢é mat thoang tu do 1,56 + 2,0
6ng hit caa bom 1,2
Hé théng 6ng hd, ddu tu chay 3+5
6ng ddy cia bom :
Khi p = 25 at 3

= 50 at 4

= 100 at 5

= 152 at 5

Phuy luc 8-2
Trj s6 do nham tuyét d6i A cia 6ng din
lam bing nhing vat li¢u khac nhau
Thi tu Loai thanh éng A (mm)

1 Ong sach, kéo lién khéi bang dong thau, dong do va thay tmh 0, 0015 + 0,01
2 Ong thép méi, dat cdn than, khéng han 0,04 + 0,17
3 gng thép din hoi d6t sau mét nam st dung 0,12
4 Ong thép dat trong diéu kién binh thudng 0,19
5 Ong thép trang nhva dudng 0,12 + 0,24
6 Ong sach bang thép trang kém 0,25
7 Ong gang mdi vdi cdc méi han mai nhin 0,31
8 Ong lam bang thép 14 va 6ng ximang mai nhan 0,33
9 Ong thép trang kém théng thudng 0,39
10 Ong gang mdi théong thudng 0,25 + 0,42
11 Cjng gd va 6ng co bé mat bing ximang nguyén chit 0,25 ~ 1,25
12 -Ong gang méi, dat kém cdn thén, hay ria chua cén than 0,45
13 Ong thép trang kém tho ' 0,50
14 Ong cii da han ri 0,60
15 | e Ong thép bi han ri nhiéu 0,67
16 Qng kim loai bdn 0,75 = 0,97
17 Ong thdo ¢ trang men 0,25 + 6,00
18 Lop hé trat ngoai bing dung dich ximang hay gach tring ‘men 0,5 + 3,00
19 Ong thoat nudc bing d4t sét nung (sanh) 0,45 + 6,00
20 Kénh bétong 0,80 = 9,00

g




L]

Phu 1

Hé s6 dic trung luu lugng K cia cic 6ng dian nuéc tron

tinh theo cong thic cda Pavlﬁ'pxki. C =

R

RY; y = f(n, R)

uc 8—-3

N . . eo 3 e . . . .

Il{)ifl(:lng Dien tizch g2 Tri s6 dac trung luu lugng K (m”/s) véi cdc tri s6 nhdm n khdc nhau

(m) (m*) 0,011 0,020 0,030 0,040

1,0 0,7854 29,086 14,707 8,934 6,185

1,56 1,7672 86,664 44 307 27,638 19,716

2,0 3,1416 184,573 96,618 61,747 44,644

2,5 4,9087 328,123 174,196 112,663 82,338

3,0 7,0690 535,31 288,90 188,636 140,02

3,5 9,6210 801,70 436,92 288,762 215,18

4,0 12,566 1140,00 628,32 418,67 314,16

5,0 19,635 2049,87 1142,71 707,21 582,86

6,0 28,271 3311,98 1865,37. 1270,16 969,02

7,0 38,481 4961,79 2813,88 1926,71 1479,38

8,0 50,266 7052,81 4025,73 2766,80 2133,78

9,0 63,617 9600,30 5501,31 3795,18 2935,30

10,0 78,540 12702,26 7302,86 5051,05 3918,91

12,0 113,097 20427,94 11798,90 8198,57 .6359,27

14,0 153,938 30628,30 17703,39 1232,40 9585,74

16,0 201,062 43469,17 25132,50 17532,43 13632,00
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Phu luc 8-4

Hé s0 dic trung luu lugng K ciia ciac 6ng dén nudc

- 1
theo cong thiuc Manning C = o RLSE

K, (l/s)
d, mm wim? Ong sach C, = > |Cac diéu kién C, =% Ong bén C, = ;t-
=90 (n = 0,01) |= 80 (n = 0,0125 | = 70 (n = 0,0143)

50 0,00196 9,624 8,460 7,403
75 0,00442 28,37 24,94 21,83
100 0,00785 61,11 53,72 47,01
125 0,01227 110,80 97,40 85,23
150 0,01767 180,20 158,40 138,50
170 0,02405 271,80 238,90 209,00
200 0,03142 388,00 341,10 298,50
225 0,03976 531,20 467,00 408,60
250 0,04909 703,50 418,50 511,20
300 0,07068 1,144.10° 1,006.10° 880,00
350 0,09621 1,726.10° 1,517.103 1,327.10°
400 0,12566 2,464.10° 2,166.10° 1,895.10°
450 0,15904 3,373.10° 2,965.10° 2,594.103
500 0,19635 4,467.10° 3,927.10° 3,436.10°
600 0,28374 7,264.10° 6,386.10> 5,587.10%
700 0,38485 10,96.10° 9.632.10° 8,428.10°
750 0,44179 13,17.10° 11,580.10° 10,13.10°
800 0,50266 - 15,64.10° 13,75.103 12,03.10%
900 0,63617 21,42.103 . 13,83.10° 16,47.10°
1.000 0,78540 28,36.10° 24,93.103 21,82.10°
1.200 1,13090 46,12.10° 40,55.10> 35,48.10°
1.400 1,5394 69,57.10° 61,16.10° 53,52.10°
1.600 2,0106 99,33.10° 87,32.10° 76,41.10°
1.800 25147 136,00.103 119,50.103 104,6.103

- 2.000 3,1416 180,10.10° 158,30.10° 138,5.10%
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