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1.1 Dolog¢i hidravli¢ni sistem in visinsko razliko H,! Dolgi cevovod!

H2
HA1 ]
Podatki:
|
S ah
Hy=11m 21200 | 15
A=0,02 3| 250 15
Resitev:
AE2
AEY
) H2
H1
AE3
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Enacbe:

1.)Q +Q, =Q,
2.)AE, +AE, = H,
3.)AE, +AE, = H,

2 2
AE, :v_l'/l L, _ 152" 002-150 —353m
2g d, 1962 0,1 -
4 L1073 .
Vl:Q21 _12 1? 4:1,522
d -z o1 -7z S
AE, =H,-AE, =11,0m-353m=747Tm

2

AE, = v; A-L

2-g d,
v, = AE;-2.g-d;)| _ |(747-2-981-0,5 _210™M
A-L, 0,02-250 s
2
Q, :w:y,li
4 -}
/ / /
Q,=Q,-Q =371—-120—=25]—
S S S

4. . .1073
v, = 202 4251107 m
d,-«w 015" -7 5

L 2 ) . 2

AE, _ AL, vi 002-200-142 _274m
d, 2.9 0,15-19,62 —

H, =AE, + AE, =2,74m+747m=10,21m

Kontrola :
AE, -AE,+H,-H, =0

353m-2,74m+102Im-11,0m=0 OK
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1.2 Dolo¢i Qnmax in Nz pod pogojem, da v ¢rpalki ni niti podtlaka niti nadtlaka!

1 L2,d

b L1,

Podatki:
H=3m

a=2m
b=35m
i
P-9g

ne = 0,85
¢, =04
& =1

A =0,024
L,=15m
L, =20m
d=5cm
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Resitev:

g AE2

A
|
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tlak =0
2

=a+b=2+3,5=5,5m

AE, + AE, + 2V

2 .
Ve, +)‘d—"1+1j:5,5m

2-9 :

5,5-19,62 m
V= ’ ) :3,54_
0’4_|_0,024-15_i_1 s

0,05

2.
_VvdT 695l
S

Q

max

AE, +AE, -H. +AE, + AE; +H=0

2 . . 2 .
H, = '(ﬁvﬁr)\ L, +&+1J+3:ﬁ (0,4+M+1j+3:14,62m

¢ 2.9 d,  d, 19,62 0,05
N, =29 Q He _9,81-6,96-14,62 _ . .\
Ne 0,85
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Pe

P-9

izkoristek crpalke n¢, ¢e érpamo z mocjo N:? Dolgi cevovod, lokalne izgube
2

1.3 Doloci pretok po sistemu, €e je izmerjen podtlak na érpalki . Koliksen je

zanemarimo, upostevamo le ¢len pri podtlaku na ¢rpalki!

L2,d

L1,

Podatki:

a=5Sm
b=4m
A =0,025
i
P-g
L, =250m
d, =20cm
L, =500m
d, =30cm
Ny =13kW
y =0,025
H=25m

=3m
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Resitev:

AE2

S
L2,d

AN
He

10
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AE, +— :a+|p°|—5+3

2.9 |p-g
2 .

vi (4 L1+1 _g

2-g | 4

vi 8

2.9 3225

(19628 5y m
32,25 S

Q_vl.o'f 7[_69,4—
4 S

v,-d; =v,-d}
v,-d>  221-02° m
2 T T o %y
2 ) - v

H+AE, -Hs +AE, =0

v} .A-Ll+ v; A-L
2.g d 2-g d,
s, 221° 0025250 .\ 098" 0,025-500
¢ 19,62 0,2 19,62 0,3
_pg-Qu-He 981-694-1482
¢ N, -~ 13000

Hs=H+AE +AE, =5+

=5+7,78+2,04 =1482m

0,776

11
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1.4 Doloé¢i H, in H, tako, da v posodo B ne bo niti dotoka niti iztoka!

a
Q1 @ Q2
Hi Qs \(3) ;) Qé=0 a
a Qs
Podatki:
i L[m] dcm] A=0,03
2 200 5
3 30 5 Q-2
4 400 5 ! s
5 500 5 7~ _»
H=7H =2

12
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Resitev:
Al
L
©
I
o
o
— Lo
CR 3 4
L e/}
<
S

0
o
e
o

Q1

H1

13
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Neznanke v,,v,,v,,v,H;,H,.
Q,mora biti 0!

-3
1 Q _2 102 4:1,02ﬂ
S 005« s
. 2 . 1,02*
AEI—/i L, v/ _003-250 _795m
d 29 005 1962 ——
Q. =Q :2_5
m
Ve =V, =1,02;
/
Q, =0_;
m
s
. 2 . 1,02*
H, = AE, _/1 Ly vi _003-500 —1590m
d, 2-g 005 1962 ——
AE, = AE,

AL v; AL v

dz 2'g d3 2'g

v, = (5j vy =1225-v,
L2

Q,+Q =Q =Q;
1225-v,-d;-wr vy-di-m _v,-dl-xw
4 4 4

v, (1225 - d2 +d?)=102-d?
v,-5563-107° =2,55-107°

v, = 0,46%

v, =1225-v, =056
S

. 2 . 0,56>
AE, =aE, < Ab vi _003-200 _192m
d, 2.9 005 1962 ——
L 2 . 0,462
AE, <AL Vi 003300 _ 1.94m
d, 29 005 1962 —— i
H, =H, +AE, +AE, =1591+7,93+194 =2579m
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1.5 (*)Dolo¢i max. pretok po sistemu, porazdelitev pretokov med posodama 2 in 3 in
mo¢ crpalke!

d2

Podatki:

a=1m
b=5m
c=3m
d,=10cm
d,=2cm
d,=d,=5cm
‘&
P-9
L,=7m
L,=L,=20m
A=0,02

Skos = 8,0
SkoL =0,5

Me =03

Q=70 =20 =N, =7

=6m

min

15
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Resitev:

EEEE

16
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AE, s +AE, +AE,q + 2\/'129— :-Cg - +c=0
%(5;{03""‘%"‘5;{&‘"1): ;Cgmin_czsm
|

8+ +0,5+1
Quax =Vi - S, :le&zzé

AE, +AE, =AE, +AE,, +AE, +AE,
AL, vy N v, _AL v; Ve, v; AL v; N v;
d 2g 2.g d, 29 2.g d, 2g 29

2 2
G (b (B )

2’g dz 2'g d3 d4
v§ :w.@ :(),54.‘/32
21
v,=0,74-v,
Qz +Q3 = Omax

0,74-v,-d; +v,-d; =v,-d} =232-0,12 =0,0232
v, -2,796-107° = 0,0232

v, =837

v, = 6,14%

2 2
A-L, v, LV

’ d2 Zg 2g T
2 2 2 )
AE. , =AE, +AE,, +AE, +AE,.E,:}L L v +&koL Y3 +/1 L vy Vs
3 4 d3 2g 2g d4 2g 2 g

H«=AE. ,+a+b+c+AE,, »=4035+1+5+3+2,71=5206m

N. Qs -He-p-g _1825-107 -52,06-9810
¢ Ne 0,8

=11650W

17

=40,37
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1.6 Dolo¢i hidravli¢ni sistem, ¢e sodelujejo cevi 1-4! Cevi 2, 3 in 4 zamenjamo s
cevjo 5. Dolo€i premer ds, da se pretok po sistemu ne
spremeni!

Podatki:

d, =d, =5cm
d,=d, =3cm
L, =100m

L, =L, =200m
L, =500m

L, =800m
a=1m

b=2m

H =20m

18
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Resitev:
T o
I

|

< <t

|
~— ﬁ <t
LL
S h g

19



D. Zagar, M. Cetina — HIDRAVLIKA — zbirka redenih nalog V0.2 b 2008

AE, =AE, = v, =v,

Q=Q,=v=v,

Q=Q+Q,
v,-dl-zr 2-v,-dx
4 4

2-d; 2-0,03°
Vl: d2 .V2: 5
: 0,05

vV, =0,72-v,

H=AE, + AE, + AE,
_AL v +/1-L2. v; +1'L4‘ v;

d 29 d, 2-g d, 29
:ﬂ-Ll'0,72-v§+/1-L2' V3 +/1-L4'0,72-v§

H d, 2-9 d, 2-g d, 2-9
0,
5= 0018-100 0,72%-v; 0018-200 v;  0018-500 0,72°-v;
0,05 19,62 003 1962 005 19,62

m
vV, =13—=v,
S

v, = 0,936% = v,

H=161+10,34+8,04=1999m

Ekvivalentna cev :
AE, =AE, +AE, =H-AE,

0.=Q=0Q,=0,+Q,
v,-dl-w_vs-dixw
4 4

20
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d2 2
v5=vl'—12=0,936-0’055
dS dz
L L a2\
AES:/Id 5 ’19vs62:d/119562{v1'_12j
5 > 5717 ds
, d}
A-Lg-vi-2=d,19.62

5

BIREIPL 0,018-800-0,936 >-0,5*
d; =3 A-Ls v d, =3 =0,115m=12cm
19,62 19,62 E—

21
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1.7 (*)Doloc¢i mo¢€i obeh ¢rpalk N¢; in N¢, ter viSino vode v posodi A!

HA1

22
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Podatki:

A4=0,02

1. =085
d=5cm(vsecevi)
L =L,=5m
L,=4m
Li=L,=L,=Tm
a=2m

b=3m

c=1m

e=2m

f =5m
pp=0,3bar

23
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Resitev:
g
7
oo}
|
3
X
0 i}
Pl <
° —
[o0]
I
// I '\
/ o
—/ E o
/ Ll w
/ 3 <
aN
/
0
= 05y
Ji
o
I Q ©
o]
| <
™
[aV]
o
I R
/
/
~— /
/
.
!
g .
Moo o g
2 a4 < 4

24
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Desnidel :
Q. -4 1073
,=cet_ 400 o5 M
da-r 005" -« S
Py

C+——AE, —AE +H,, —AE, - AE, -~ AE;, - AE, —e—f=0
/4

He, =7~ 4+ (5,7,3 AL, }“L +& + L+1j

d
2 . . .
HCv2:7—4+O’51 . 5+O’02 7+O’02 7+0,3+O’02 5+1 =312m
19,62 0,05 0,05 0,05 -
Q. -H. p- 1072 .312.
N, = Qe He p g _1107-312:9810 _ 00
N 0,85 E—
Levi del:
Q. -4
== =0,637%
T
Q. —-Q. )4
4_( Cl1 : CZ) _0,1272
lo Y 4 S
a+AE

p
wos TAE +AE, +AE, —Hy + AE, + AE, + AE; +AEVTP+7"+C:0

v: A-L A L /1 L vi (AL
HC :6"'%'[@@3 é:K fﬂj lg [ fvrpj

0,637* . 0,512 .
Hs =6+ . 8+0’02 14+O,3+O,3 + [ 002 7+O,5
19,62 0,05 19,62 0,05

Hs =634m

25
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N. = Qc-He-p-g 125107 -634-9810
“ Ne 0,85

=91,5W

Vmesna posoda:

a+AE, s +AE +AE, +AE, —Hs +AE; +AEL +AE, + AE;; +H, +b=0
2

v AL AL A-L v? AL
H=634-2-2_.[¢& 25 2 : Vs [ A g3
1 - (5K03+ R +5Rj 2_9( ! j

H, = 6,34 — dokoncaj

26
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1.8 (*)lzZraéunaj max. pretok, ki ga €rpalka lahko €rpa v posodi A in B. Dolo¢i mo¢
¢rpalke in §;, da bo dotok v obe posodi enak.

(o]
|1
(&) o)
(o]
| Y
|1
89}
o o) s
ay
[qV]

27
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Podatki:

a=3m
b=10m
c=1m
d=5cm

A =0,025
Sxos = 8.0

Sk =6 =03
L =7m

L, =3m

L, =L, =50m
L, =L, =10m
Ns =08

Pg

—nmn = —(0,6bar
pP-9g

28
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Resitev:
W
< Qg
_ <]
©
I
(&) o]
(D] _
< L —
< w
<]
Te)
_ <+
g E
<

™
T - ¥ o
o o) W W ow
© < < a9 9
Jaiy
o\
[

He
—
|

29
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1.)lzracunaj Q,,, :
Pe V3
—£-=6m=a+AE, s +AE, +AE, + AE, +
P9 2
) 2 AL +L
Pe —a= Vi (fKOS M-‘_f’(-i_lj
P9 2-g d

2
6-3=22 .(8+0’025'10+0,3+1j

2.9 0,05
2
3=2 (143)
2-9

i _ 3
2.9 143
e, pm

14,3 S

2 2
Qmaxzv-d -7 _2,03-0,05 75541

4 4 S
Q=Q,=0Q,=2-Q,=2-Q,=2-Q
Q=Q,=Q,=v,-S
2.Q,=2-Q,=2-Q, =

2

v
Hs=a+b+c+AE, s +AE, + AE,, + AE, + AE, + AE, + AE, + AE, + AE, +—

2-g
V2 /1L L i ALy Ay &,
H.-la+b+c)=——- . 6 42K 4 —
s—larbro)= L (Gs+ A b R et t)
v2
H, —14=-—"".5425
2-g
v? AL +L,+L,) A-L 1
Hcv:a+b+c+ﬁ-(§msv+ 10'2 3+§R+§K+2-—J+§Z+Ej
2
Hy—14 = i 8+—0’025’60+0,3+0,3+—0’025'10+§Z+l
2-g 0,05 0,1 2
v; AL, AL /IL
1+ 6+ -1
e T )
AL, 0,025-50
=&+ =03+ 2" =253
fz fK 0,05

30
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Q =4l =v, =207
S S

/ m
Q =2—=v,=v.=v, =1015—
4 S 3 5 6 S

2
H, = 14+—2’Oi 524’25 =254m

N, — 00042549810
¢ 08

=1250W

31
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1.9 (*) Gladine v posodah so konst. Dolo¢i visino H, tako, da v posodo A doteka
Qa=401/s!

H1

(5)
H2
© (4)
(3
1 .
® (2)
Podatki:
1 [ 7 TLm]ld[m]
Q,=40= 1717300 [ 0,10
~ 2 1600 | 0,20
Hy =20m =300 T0.20
4=0,03 41200 (0,15
5 | 800 | 0,20

32
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Resitev:
0
B —
<
®) |
g J—— I%
I
I
=
- .
4 |
e — — —
T T

33
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AE, =H,
2
L Vo y, - [20011962
d 2.g V" 0,03-300
v, =200
S
I
Q =164~
S

Q,=Q,-Q =40—16,4=23,6é:> v, =44

d2

[ : ﬂ
v, = 202308 _ g5
02° -7 S
2
Y2 —0,029m

2
g, =2 E V2 003600 006 5 61m
d, 2.g 02 ==

AE, =AE, =H, - AE, =20-259=17,39m
2

WAL
d, 2-g

yoo |[1739-1962:02) oom oo, ]
3 0,03-300 s 77 s

Vo= 17,41-19,62-0,15 _292230 —516i
4 0,03-200 s Tt s

Q. =Q +Q,-Q, =864+516-236=1144"
S

y oG _0l47-4 o m
> S8 022

S

2
H, =AE, + AE, =1739+ ldLS 2‘/—5 =98,42m(ampak navzdol!!)
5 g

Posoda C mora biti dejansko zelo nizko, da se visek dotoka iz srednje posode zliva vanjo.

34
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1.10 Dolo¢i maksimalni pretok po sistemu ter visini H; in H,! Kontroliraj dopustne
podtlake v cevovodu!

H1

Podatki:
a=4m
b=5m

d, =10cm
d,=d,=5cm

d, =d, =d, =10cm
L=L=L,=L =8m
Skos =30

SkoL =05

Svr =03

A =002

s =08

Pel Z9m

P 9lmin

Ny =10kW

35
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Resitev:

E
— N~ —
g § 4 g
I
/’ @
0
§ 4 9 g
<
/
/
/ <+
/
/
o
/
/ |
//
// N
/,
/
/ I o ©
/
/
//
/
//
/
/
//
/
> /
P
-
i
8 _
4 g g g
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2

Quax = AE, s +AE, + AE, + V_ ia=Pel —7m
2g 7/ min

v? AL
E'(f}(osv +Tll+§KOL +1j:3m

2

v -(8+0’02 8+0,5+1j:3m
2-9 \

2

Y 111=3m
2-9
v, :2,3m

__ S
2
Qmax St dl 7[:1851_
4 __ s
.q-Q. - H. .
H, =N, =29 He _py _ 10000-08 _ _4505m
e 9810-181-10° ———
2 2 .

H1:>V—l' §K03v+ﬁ+(§,( —H, + v, [4 L2+/1 L3+§K+1 +H +b+a=0

2'g dl 2'g dz d3

. . . _3
v - 4 2Qmax 4 18,12 107 _g,pm

d;, 0,05° -7 s
2,3 : 9,227 . .

. 8+0’02 8+O,5 —45,05+ (202 8+0’02 5+0,5+1 +9=-H,
19,62 0,1 19,62 0,05 0,05
41,96 — 45,05 =-H,

H, =3,09m
v: AL, A-L AL
Hz:b+Hl_2.49'(§VT+§KOL+d—44+d—55+§KOL+d—66+1’0J_H2:0
232 .
809— [ 3420221 = H,

19,62 0,1

H, =634m

Dejansko je kotrola podtlakov potrebna samo v kolenu med cevema 4 in 5. Vendar

pa pri viSini vode v posodi 14,30 min hitrosti v cevi 4 2,3 %do podtlakov ne more priti.
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1.11 Z leve doteka Q vode, na desni je posoda z vodo.

a.)lz viSine Ah v namometru izracunaj viSino vode v posodi (h,), ¢e tece po sistemu Q
= 22l/s.

b.)V to¢ki A imamo enako energijo, kot smo jo izracunali v tocki a.) . KolikSen je max.
pretok po sistemu?

c.)Koliksen je Ah pri max. pretoku?

Q A d1 d1 h2
% d2 d2
C
d1 ht
Ah
N )
b a a
Podatki:
d, =10cm
d, =15cm
A=0,03
0-2!
S
a=1m
b=3,5m
c=0,5m
H, =3m
L =3m
L,=L,=6m
L,=L,=8m
AH =30cm
Puo =13.6-5
cm
£, =03
¢k =02
gvr =0,5
ngozv =05
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Resitev:
P/pg =
q A d1 di h2
7> r d2 d2
c
h di h1
Ah
N )
b a a
a)
py=AH -7, —b-7,=03-136-05-10 = L. 3.58mVS + lmmVS
4
o Q0024 em
S, 01 -7 )
V2
L =0,4m
2-g
E, =398m
o Q0024 m
S, 01571 s
2
"2~ 0,08m
2-g
: : AL, +L, +L : A-(L, +L
C+b+&+v_l: o ’ §R+§K+§K+§VT+ ( : : 5) + = ’ §K+§Z+§K+M
y 2-g 2-g d, 2-g d,

H,= 3,978—[0,4-(0,3+0,2+0,2+0,5+ 0.03- 19j+0,08-(0,2+0,5+0,2+ O’gi'slzﬂ

9

H, =398—-(2,76 +0,264) = 0,96m
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2 2 2 2
P,V % -VL1+§R}+ vlg-{ﬂ-w+§k+§z+§k}+ vlg-{ﬂj“+§k+l}
. . . . 1

2 2
V2 Sl 1 ]
v,=225-v,
2 2 2
Vi _9050. Y2 _506. 2
2-g 2-g 2-g

2 2
398475250622 0,032+ 034003~ +02+1 |+ 003212 109
2-g 1 2-g 5

2

1148 = 27,588 - 2
2-g

P _E —2‘/1 =3.98-2,11=187mVS

40



D. Zagar, M. Cetina — HIDRAVLIKA — zbirka redenih nalog V0.2 b 2008

1.12 Doloci pretoka Q, in Q; ter razliko viSin med gladinama v posodi 2 in 3!

Q1
H1

Q2 H2

Q3

Podatki:
Q, = 100
S

d, =20cm

d, =25cm

d, =30cm

L, =200m

L, =300m

L, =150m

A=0,02

H, =30m
Q=7,Q,=?H,="
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Resitev:

Hi
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Q. -4 0.4 m
T
S 037 s
2
s —0102m
2-9
b.)
150

AE, =0.02- 03 0,102 =1,02m

c.

AE, = H, — AE, =30—1,02 = 2898m

2
AElzﬂ,'i'vl —v, = AE1d129
d 2-g A-L

v, =533
S
d)
dror 5330277 3
Q-49-7_ o167 1670
4 4 s s

/
Q,=Q-Q =67

R R L
d,-«w S

_ AL, vi 002300 138
d, 2:g 025 298l
H, =102-231=-129m

AE,
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Dejansko stanje:

AE1

AE3

Kontrola:
H +H, =AE, +AE,
31,29 =2898 +2,31=31,29 OK
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1.13 Za koliko se zmanjsa pretok, ¢e iz sistema odstranimo cev 3? Dolgi cevovod!

|| |
a H
! L1,ch %
Lok
a
st !
Podatki:
a=2m
b=1m
H =20m
L, =100m
L,=L,=150m
d, =10cm
d,=d, =5cm
A=0,02
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Resitev:

T ©
—~— e

™

L

<

AE1

+
¢ 2

L2,d2
L3,d3

L1,d1
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osnovni sistem, 3 cevi :
AE, = AE,
V,=V,=2-v,

Q, =Q,
Q=Q+Q,=2-Q,
v,-d} =2-v,-d;

2
v, :2-v2-%:o,5-v2 =0,5-v,

1

2 2 2 4.y2
/1‘( L -vi + L,-v; j:ﬂ( Lvi +L2 4 Vlj:izrazimovf

1. £+L2-4
d d,
= fgoggéoo =13
002( j —5
01 0,05
42
2
01:1,23 07 _ o6l
4 S
Q-0,=% 43!
2 S
Odstranimocev L, :
03202
v,-di=v,-d;
a’ 2-d
Vz—Vl-—IZ:vl.( 22)24-Vl
d, d,

AL v] +,1.L2.(4-v1)2 AV} ‘(£+16-L2j

d-2-g d,2.g 2-g \d d,
L= 2.g-H  _ 19,6220 :\/392,4:063m
1 2[4 6L, 002(100 16-150) 980 s
d, d, 0l 005

AQ[%]=100- (063j 100 = 49%
1,23
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1.14 Doloci pretoke po sistemu! S kaksno cevjo (d,) dolzine L, lahko zamenjamo cevi
med obema bazenoma, da se pretok ne spremeni? Dolgi cevovod.

L1,d1 ~ '
L2,d2

L3,d3

L4,d4

Podatki:

a=1m

H=20m

L =L, =L, =200m

L, =400m

d, =15cm

d,=d, =10cm

A=0,02
Q=7Q,=?,Q,=?d,="
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Resitev:

E
AEalA4 Hl

AE1
AE2

L4,d4

L1,d1
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Q,=Q=0,+Q

2 _ 2 2
v,-d  =v,-d; +v,-d,
v,-d} =2-v,-d;

2 d 2 0L 0,889

v. =2V, —=2.V, =0, Y
: ?d? Polsr —
AE, +AE, = H

0,02-200 0889”-v; . 0,02-200 Vi _
0,15 2-981 01  2-981

1,074 v +2,039-v; =20

3113-v: =20

2 -3\2
_16:4-L,-Q; jd4:5\/16-0,02-400-(39,7-10 ) _o130m

72 -2-981-20
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1.15 Dolo¢i max. pretok, gladino v desni posodi h in tlak v hidroforu p!

L2,d

L3,d

Ls,d

L1,d /@

Podatki:

L=L=5m
L,=8m
L,=3m
L,=4m

N, =1kW

¢
b
P-9
d=5cm
a=b=2m
Sxos =30
SkoL =05
é:vtTP =05
Sirp =05
A=0,018

=6m

min
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Resitev:
'
L
<
+
<
o L
= 3
N = B o X
w w 5o w
< 439 39

AES5

!
!
|

Ls,d
L4a,d

L3,d

L2,d

He
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IzracunQ  :
AL v L& .vf v, _| | =0
K
d 2g % 2¢ 2g |pgl
> (AL .
" ( L+ & st = Pel _4=4
2-g \ 4, P8l
8,0+ 1 —=
0,05
0 _2,696-0,052-75_5291
max 4 ’ s

Né:Qmax P8y = ¢ M _1000-08
né Qmax P8 5,29 : 9,81
Izracun tlaka v hidroforu :

2 'L 2 .L
" (l ‘+§K0§j—Hé+ 4t '(l 2+ wTP]+§+b+a=O

=15,41m

2-¢g \ d, 2-g \ d,
2
P v AL A-L,
——=H,—-a-b- - toros t—
pg C 2g ( dl f[{os d2 fvtTP
2,696 .
P _1541-4-2— [8.0+ 201810 651 _6.51m2
p-g 29,81 , ——
p =0,651bar
2 AL AL, A-L
[ A -(fm,+—3+2-§,<+ 4+—5+§i]—h—L4:O
p-g 2-g d, 4 5
2
h=2+651- 2,696 (0,5 +M+1,0+ l,Oj —-3=551-292=258m

1682 0,05
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1.16 Doloci Qmax in N¢ pod pogojem, da je v €rpalki NADTLAK 4 m!

L2.d
H1

Podatki:
a=9m

b=15m
H =1m
H,=5m
A4=0,028
Svr =04
L =15m
L, =20m
d=5cm

(LJ =+4m
p ) g min

n: =038
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2
a+H -AE, —AE, - P _g
2-g pg

2
a+H, _2‘/_19.(5‘” +%+1)—L=0:> izrazimo v,

P9

5 aV+H1—L
vl

_ P-g
2g é:VT-i-/i.dLl-i-l
4= o5 g
I
0,05
. 2' . 2-
Q. v Z T _ 347 04105 ”:6,811

S

a+H —-AE,, -AE, +H;-AE, -AE,-H,-b=0
a+H, =10m

H, +b=20m

v? . .
H :—10+20+2—'[§VT +&+&+§,j
g

a d
3477 .
Hs =10+ . O,4+w+1,0 =2288m
2-981 I -

.g-H. - Q- , .681-10
N, = P-g-He Qs 9810-2288-681-10 — 191 1W = 2kW
Me 038
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1.17 Doloci pretoke po sistemu 1-2-3! V sistemu zelimo podvoijiti pretok, zato dodamo
cev 4. lzra€unaj premer cevi d4 pri podani dolzini L,. Dolgi cevovod!

Podatki:
a=1m

H=20m

L=L,=L,=200m

L, =400m

d, =15cm

d, =d, =10cm

A=0,02
Q=7Q,=?,Q,=7Q,=?d,="
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Resitev:

AE4

AE2=AE3

AE1
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Q=Q+Q,
v,-d}=v,-d;+v,-d; =2-v,-d

L, =L ind,=d,=v, =v,

d? 0,1°
v, =2-v, '01—12:2-v2 -0,1?:0,8889#2
AE, +AE, =H

AL v +/1-L2' Vi _
d1 2’9 dz 2’g
0,02-200 0,8889- v; N 0,02-200 V3 _
0,15 2-981 0,1 2-9,81
1,074 - sz +2,039'V22 =20m

3
Q=0 =2 —0019857 —1985/
2 S S

Dodatna cev mora prevajati Q = 39,7é iNAE, =H:

Q:v4-df'n'
4
, - 4Q
Yodix
AL, vi _H
d 29
gL
Y Hrtg
d, =1391cm?
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1.18 (*)Dologi visino vode H v levi posodi, ¢e v obe desni posodi doteka po 3 I/s!
Dolo¢i koeficient zasuna &,!

Loge| =he) Lede

L+,d1

Ls,ds
Podatki:
Sraz =035
Sko =03
Su =05
L =L =10m
L,=L,=6m
a=1lm

/

d=5cm
gz:?
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a
H
&
Lode| =he Lede
Qu
o
L+,d1 Ls,ds
Q=Q,
Q
Q=Q,=Q,=-"2
2
v, =2-v, =306
s
4 .
v,=v,=v, = de _ 0,00624 _1537
2-d°-r 2-005" -7 S
V3 A-L A-L v} A-L
H=L4+a+2‘2g(§,+ d4+§KOL+ d3j+21g(§ﬂ+ d1+§wj
1,53 : 06 :
H=6+1+ (1,0+O’O3 16 ) j+ ( ,35+0’O3 1O+0,5j
2-981 0,05 2-981 0,05
H=7+109-01193+6,85-0,4772 =11,56m

1,53°

VZ
AE, =AE, +AE, =——. + .
z 3 K 2.9 [fK 2981

AL
$r= d3+§K:

/1'L3j_
o}

+03=63

0,03-10
0,05

62
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1.19 Dolo¢i max. pretok po sistemu in globino vode v desni posodi, ¢e zahtevamo, da
je na ¢rpalki vedno NADTLAK vsaj 2m!

= L2,d

Podatki:
a=8m

b=1m
c=15m

L =15m

L, =20m

d =d,=5cm
Sr =05
A=0,025

Ne = 2500W

(Lj Com
pg min

Qmax = ?=H2 =7?
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Resitev:
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2

a+b-AE, —AE, -V —i:o

2.9
i Syr + b-—FL — izrazimov,
2.9 pg
v, = 29817 _ 391
= m
O,5+O’025 15+1 S
0,05
2
Qo =2 ZI T _767.
s
g-Q. -H. - N. :
Né — p g max C = Hé — ”C C — 2500 0,8 . — 26’58m
Me pP-9-Q. 9810-767-107° —

a+b—AEVT—AEl+HV +AE,-AE,-H,+c=0

H, (fw AL “2+f,)

d, 4,
H, =20,58-0,78-| 0,5+ 0025-15  0025-20 11_5796m
0,05 0,05 -
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1.20 (*)Doloé¢i visinsko razliko med gladinama v posodi A in B.
a.) Crpamo max. mozen pretok iz A v B.
b.) Crpamo isti pretok (¢e je mogoce!) iz B v A.

AH

L1,d

L2,d

Podatki:

H =5m

L =8m
L,=5m

d, =2cm
d, =5cm
Ny =150W
s =082
i
P-9
Sur =05
A=0018

=3m

min
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Resitev:

N

<

‘AEi

L2

L1,d
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a.)
1.)lzracun maksimalnega moznega pretokaiz A v B:
2
AE, +AE + 0 | Pel -
2-9g P9
2
o ferr/1 L1+1 P +H = izrazimo v,
2g dl pg min
gEye +053'1189_’22 =425
05+~ +1 —=
0,02
2
Qmax :wzl,33i
4 S
4 1073 .
v, = szax — 1,33 1(2) 4 _ 0,682
d,-w 0,05° -7 S
2.)lzracunH; :
Q.-H. p- N, :
NCV:M:HCZ e Ne _ 150-0,82 o
Ne Qs-p-g 000133-9810

3.)lzracun visinske razlike med AinB = AH':
AE, +AE, -H +AE, +AE, +-AH =0

2 2
AH = Yi . §VT+H _Hc': + Vi . ﬁﬁ-l
2-9 d, 2-g \ 4,
4,25 : 0,68° :
AH = (05400188 o, (00185 ) _
2-981 0,02 2-981 0,05
AH =17,09-94+ 0,066
AH=-2245m
b.)
1.)Ali je moZen isti pretok, iste hitrosti, samo nasprotna smer :
Q-q, =133
__ S
v, = 4257
s
v, =068
s
N,
H, = Te e _94m isto
Q. -pg ——
2
_AE,—AE, +H,+ Y|Pl _Hog
2g 7/ dej
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Pe :Hﬂ_ﬁ'@+z¢J+V§_
P9 2-g d ) 29
) 4,25% 68°
Pel_g4- (1+72)+ ~5=-312m OK
p-g 2-981 2-981 -

dejansko nadtlak 3,12m

2.)lzracun AH :
-AE; -AE, +H -AE, -AE; -AH =0

2 2
AH=HCV—2Vl -(1+X'OIL1]+2V2 —
g 1 g

2 2
AH:HCV—V1 -1+/1L1 + V2 2L2+§VT
2-9 d, 2-g \ d,
4,25* 0,68° .
(1+72)+ Q0185
2-981 2-981 0,05
Nasprotna smer crpanja z istim pretokom in hitrostmi je mozna.

AH=94-

+ O,SJ =94-755-0,05=19m
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1.21 Pri podanem pretoku po sistemu Q; dolog¢i tlak v hidroforu (pa) in mo¢€ ¢rpalke ter
kontroliraj podtlake na érpalki!

)

Pa

Podatki:
a=4m

c=3m
Pe
pg min

ns = 0,75

Q=21
S

=55m

d, =5cm
d,=d,=d, =2cm
L =5m

L, =L, =4m
L, =L =1Im
L,=2m
L,=25m

A =0,02

Szas =35
Syr =05

& =10
=05

Skos = 6,0
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Dolocitev tlaka v hidroforu :

V3 AL, AL, L, AL, Pa

A& +—+ 4 + —+ +c+L,
2g (é:/ d7 é:ZAS d é:K d fK d4 fVT p g
Pa _907. (10 002'(1+4+2’5“)+3,5+0,5+0,5+0,5j_5:25,015m
pP-g 0,02
p, =25bar

4.Q 4-2-107° m
VT s o0 s

7 I - v

Kontrola podtlakov :

2 . ~
T (fKos A Ll+1J— Pe +a=0

2-9 d, P-g

1,02° :
[Pal_y. .(60+05025 1j 448m OK
-9 2-981 0,0 -

Dolocitev moci crpalke :

v} AL v:i (AL
H. () P 2 2 4 + SR A tc+l,+a= Hs
c:>2 g (fKOS d, ] 2.g ( d, Sk d. f] o-g

Pa

+tc+Li+a=H, =25015+3+2+4=34,015m
P-g

1,02 002-5) 637 (0,02-(4+ 2)
s = 16,0+ + .
2-981 005 ) 2-981 0,02
H, =1594+34,01 = 49,95m
N, = Qe He-g-p _2:107-4995-1000-981
¢ Ne 0,75

+0,5+ 1,0) +H,,

=1307W
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1.22 Dolodéi hidravli¢ni sistem in visino H;!

H1 Qs @ Qa4

H2

Podatki:

d =d,=d,=d, =d, =10cm

L =L =L =L, =L, =400m
[

0, =20—-
s

H, =50m

A=0,03
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Resitev:

Ho

1]
<
!
™)
- £
L|<Jl Il < I:Ig]
n e]
< “‘\
/
//
//
///
//
//
iy
/ (qV]
C ()

Q1

Qs

H1
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K:/i-L:O,03-400:

AE, =KV _3977m
W
AE, = H— AE, =50-39,67 =1023m

2
AE4:K v :>V4:\/AE4 2-g :\/10,33 2:981 _, m
2.9 K 120 s
/
Q,=v,-S=102—

H, = AE, + AE, + AE, =9,55+2,35+39,77 = 51,64m
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-----

L4,d4 h2

L2,de | L3,ds
P
L5,ds
a

h1 L1,d1
Podatki:

i | Li[m] | di[cm]

1 7 10

2 5 10

3 2 5

4 1 5

5 5 10
Nc =10kW
ne =075

Pe =7m

IO ’ g min
a=3m

/

Q4 = 15E
§VT =05
fR =06
& =04
A=0,02
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Resitev:

h2

(@
N

N
(o)

J———

IN
|
e
|
Lo,

b
C/Y min
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Dolocitev maksimalnega pretoka :

e R |
i

Ps
pP-g

+a=0

min

Q=Q,= 15i < podatek
s

Q.-Q. -Q,- 25,8é

yy = Ne-7e _ 10000075
©opg-Qs  981-408
_ 4.Q, :7,642

da; -« s

4.

Q38

d; 7w s

=18,74m

Vs

Vs =

2 2

2'9 d1 dz 2'g d3 d4
52° . 7,64° .
. O,5+0’02 12+0,6 —18,74 + [ 002 3+O,4+§Z+1,O +5=0
2-981 , 2-981 0,05
7,64°
4821874 + 1-(2,6+§Z)+5:0
19,62
=892-——-26=04
fZ ,642 =2
Dolocitev H, :
2 2 .
i (fw+ﬁ+/1 L2+§E, —-H, + Vi [4 L5+1,0 +H,+a=0
2'9 dl dz 2'g ds
3,282 .
482 —-18,74 + . 0,02 5+1,O +3=-H,
2-981 \ 0,05
H, =927m
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1.24 Doloci pretoke po sistemu in visinski razliki H, in H, tako, da v bazen B ne bo voda
niti vtekala niti iztekala!

@ =
O e @ ©
@ H2
H1 @ @
- (8)
(©
Podatki:
0, = 7,51
S
A=0,018
i |Li[m]| d
[cm]
1 400 10
2 | 200 7
3 | 300 5
4 | 200 5
5 | 200 5
6 | 400 | 10
7 | 200 5
8 | 200 5
9 | 400 10
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Resitev:

%E -
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v, =2 g5
d, 7 s
/1~L2 vj _/1-L3 v§
L d 200 005
L d 300 007
S _135:005% 7
Q-rd — 265
4 4 s

Q=Q+Q=Mﬁé

/

Q =Q, =1015—
s
Q, =Q, =Q, =0 < pogoj, v bazen B voda ne sme vtekati
-3
- 420l _ 41015107 g m
d -z o1 -7 s
m
Ve =V, = 1,29?
v, =V, =V, =0 < pogoj, v bazen B voda ne sme vtekati
c>4:<:25:9—5075i
2
. . . _3
v —v. - 4204 _ 45075107, gom
d, -« 0,05° -7 S
H, =AE +AE, + AE, + AE,
AL v AL vi AL vy AL v,
' d 2.9 d, 22g d, 2.9 d 29
018-400 129° 0018-200 195" 0018-200 258" 0018-400 129’
H = : + : + : + : =46,61m
0,1 2-981 0,07 2-981 0,05 2-981 0,1 2-981 —————
. 1,29° . 1,95°
H, = H, - AE, - AE, = 46,61~ 2018:400. _ 0018200, —30,53m
0,1 2-981 0,07 2-981 —

82



D. Zagar, M. Cetina — HIDRAVLIKA — zbirka redenih nalog V0.2 b 2008

1.25 Za koliko se zmanjSa pretok, ¢e iz sistema izlo¢imo cev 2? Dolgi cevovod!

Podatki:
H =20m

L =L, =300m
L, =400m

d, =d, =10cm
d, =20cm
A=0,02
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Resitev:

(qV]

L

<
Il

I 14 /
< < /

/
|l
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Enacbe :

AE, = AE,

AE +AE, =H

Q+Q, =Q,

AL v AL v

d 29 d, 2g
v,-d}+v,-d; =v,-d;
v,-01° +v,-02° =v, -0,
v, -001+Vv, -004=v,-001
V,+4-v, =V,

V,+566-v, =V,

v, =6,66-v, =220
S

Al v AL v
d 2.g d, 2g

002:300 Vi  002-400 666V
ol 2.981 o0l 2981

3,058 v2 +18085-v> = 20m

183917 -v2 =20

/ 20 0330—
/ —2 =1,41-v1 = 0,466
1 S

=H

=20m = izrazimo v,
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Izlocimo cev 2:
Q =Q

d, =d,

Vi=V;

AE +AE, =H

v /1-L1+/1-L3 Y
2-.g \ d, d,

V12 . /7"(L1+L3) :H
2'9 dl

2.g-d-H 2-981-0,1-20 m
v, = || 2 = =1,67—
A-(L +L,) 0,02 - (300 +400) s

dr 167-01°-x
Vidi T —131)
4 4 s
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1.26 Navzgor ¢rpamo Q = 15 I/s. Dolo¢i najvecjo dolzino sesalne cevi I tako, da max.
podtlaki niso prekoraceni. KolikSna je viSina H?

L,d

Ls,ds

Podatki:
a=1m

Pe =7m
P Glmin

ds =5cm
L=15m

Ny = 4kW

/

Q=15—
S

d=10cm
s =082

fvr =05
A=0,02
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Resitev:
(4]
g 9
1
/ / |E Lﬁ
J <
N
e
T
9
[1
I
(4y]
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Levi del :
Dolocitev sesalne ceviLg ob pogoju, da maksimalni podtlaki niso prekoraceni:
Vs P¢
AE,; +AEg + =<1 —a=0
2:9 1P 9|
; A-L , .
= '(fwﬂL s +1,0j= Pel | a=8m= izrazimo L
2 ) g dS p ’ g min
. . . 73
Vg = 420 :4 15210 :7,642
ds-r 005" -7 s
7,64° :
(154002 Ls ) _
2-981 0,05
2974-(1,5+04-Ly)=8
L= 8 _i5]. L —oorm
2,974 0,4
Cel sistem :

Izracun visine H:
AE, +AEs-H<+AE, +AE, +AE,+H=0

HC‘ = Né :M: HC _ Ve 7 _ 4000 - 0,82 —22.29m
Me Q:-g-p 981015
S : v AL
H=H; - ’s . §VT+;L L. Lo+
29 ds 2-g d
-3
,_oAQ 415007 g m
d2 7T 0512 T S
7,647 . 1912 ,
H=2229— . 0,5_'_0,02 297 ‘ 1,O+O’02 15
19,62 0,05 19,62 0,
H=1652m
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1.27 Doloci pretoke po sistemu! (Q;, Q,, Q3)

Podatki:

p, =3bar

d, =20cm
d,=d, =15cm
L, =250m

L, =400m

L, =500m
A=0,015

H =15m
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Resitev:
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Neznanke : Q,,Q,,Q,
Enacbe :
1.)AE, = AE,
2)Q, =Q, +Q,

P,
p-g

3)- _AE, —AE,-H=0

iz enacbe1.):
ALy-vy A-Ly-v;
d,-2-9 d,-2-g

L

V, =V, - _3:\/3. ﬂ:l,lz.\e
L, \ 400

v, =089 v,

izenacbe 2.):

v,-d} =v,-d; +v,-d;
v,-02%>=v,- 015> +089-v, -0]15°
v, -0,04 = (0,0225 + 0,89 - 0,0225)v, = 0,0425- v,

v, =1063-v,
iz enacbe 3.):
AL v AL v
30-—~+. L T 2.2 _15=0
d 2g d, 2g
15 = 0015-250 1,063% - v L 0015-400 V3

0,2 19,62 015 19,62
15=1,080-v; +2,039-v; =3119-v;

v, =219 = q =387
S S

v =233 = 0 = 7331
S S

v, = 1,95% -Q, = 34,6é

92



D. Zagar, M. Cetina — HIDRAVLIKA — zbirka redenih nalog V0.2 b 2008

1.28 Izracunaj potrebno mo¢ ¢rpalke, podtlak na ¢rpalki in domet curka, ¢e voda iz
zgornje posode izteka skozi nastavek dolzine | in premera d, s hitrostjo v,!

. ~
/ e - | N\
/VO ‘ d
S )
- /
~_ -
| \ 1
H 5 a b
Y C de, L2 = Y
| b | Aa
a
| di, L1 | ‘
=?
Podatki:
H=12m
d, =25cm
d, =5cm
L, =8m
L, =16m
s =085
gVT =05
A=0,03
e =30cm
d, =2cm
m
VO = 3?
i — 7m
pg min
a=1m
b=4m
N, =2, Pe ] =7

C

gl
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Resitev:
‘ =
Hp e ‘
B Vo Vd
‘ l I
1
H . a b
Y C _Ad, L Y
' | y ] b | l}a
a
! i, L lpe/yl
w c=?
D
a)
#=0_8
Q,=pv, S, =083 — = 0,02 _0751

o

czvo-t+e—0,9-3+0,3—3,00m

b)
AE, +AE, -H.+AE,+AE,, +H , +H =0

=1/2-g-‘Hp—a)

2 2
LY S
2.¢ 19.62

Hp=a+

=1,46m
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b=t 53
d/ -7 s
b=t o381 ™
dy 7 s
2 2
H, = -(éw+’1 LIJ+ = -(’1 L‘+1,0J+1,92?+12:
2-2 d, 2-¢ 1
1,53 .8) 03817 :
Ho=2"|o5+205:8], (29510 10 ]+ 1462412 = 14.74m
19,62 0,025 ) 1962 | 005

- H.-0- ‘H. . p- 1073 . .
N, :QC ¢ P8 :QO c P8 :0,75 107 -14,74 98105129W
s e 0,85
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2. ODPRTINE IN PRELIVI
2.1.Doloé€i p in €as iztekanja iz posode T!

L/3

L/3

Podatki:
a=1m

L=1m
S =1m’
d, =1lem
é:vt =05
é:kol =05
A =002
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ReSitev:
1
|
dz“
a
Y
MH= ! = ! =0,47

(1+§w+2-§a+“j 143.0,54 2021
d 0,01

=S,-dz=u-S,- 2-g-z-dt
I e
l
. 2. . .
_I_z:0,47 0,01 475 V2981 1 ehiotr
2.\/2\:=2.\/Z—2.\/5=2

_ 2
1,64-107

=121955 =3,39h
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2.2.(*) Dolo¢i p in izraéunaj, kdaj se gladini v posodah izenagita!

S

Podatki:

S =4nm’
S, =1m’
A=0,03
=03
a=1m
b=02m
c=025m
d=1cm
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Resitev:

1 1

/’l:
\/1+§k+“ 1403+ 0%
d 0,01

Koncna gladina :

(a—H)-S,=(H+b)-S,

a-S,—-H-S,=H-S,+b-S,

H-(S,+S,)=a-S,-b-S,

H:a-Sl—b-S2 _4-02 _
S+, 5

Izenacevanje :

Ah =4z

E =5z

0,76m

_T dz  u-Sy10-g-T
a—H\/d_Z Sl

on_p-S10-¢g T

24z
0 Sl

_2-va-H-S, _ 2-40,24 -4
ﬂ-So-ﬂO-g 064_0,012-71'_ 931
9 4 b

T =5218s
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2.3.Doloci visino vode H, in pretok po sistemu Qq, ko se sistem umiri! (skica je
narobe, viSina hy mora biti kotirana do sredine odprtine, gladina v prvi posodi
pa je ravna!!)

Qr

H. a H-

(04
VAR
i i
a H1 H2
|
1a
b I Y
| - Cc
Podatki:
H, =1m
a=15m
b=30cm
d=10cm
My =My =006
a=90°

¢ =30cm
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Resitev:

Qy=Hy-Sy-y2-g-(H,~b=05-d)
S, = pravokoten prerez
0, =0,6-0,1-0,3-4/19,62-(1-0,3-0,05)

0, = 64,3i
s

0,=0,=0,

Q,= 64,3£
s

8 — (a) 2
15 2
0,4
. 15-0, 15-64,3-107

’ — (a :(8-06- 19,62 1g45°
8',Up' z.g.tg(zj > \/ ) 8

H =a+h,=179m

0,4
j =0,29m
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2.4.(*) Doloci visino prelivanja na trikotnem prelivu, ¢e zahtevamo, da sta pretoka
cez preliv in skozi odprtino enaka! Izracunaj pretoka!

he

Podatki:

M, =Hy =06
a, =90
H=5m
d=0]1m
0,=0,

h =7

p
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Resitev:

2
s, = 01 -7

<« okrogel prerez

Qp =0,
h,=H+h,

15
d, 7w 8 a) 3
7 . /2-g- /H+hp :E.tg E -h

5
7.85-107° h,+5= % ~h; < kvadriramo

8 a\ — 2

6,17-107°-(5+h, )=0,284 -1
3,085-10™ +6,17-107 -h, =0,284-h;
W =217-10"-h, +1,086-107

Pomagamosi z excelom:
h,=0,30—2,43. 107 =1,15-10"
h,=0,20 — 3,20- 107 =1,13-107
h,=0,25—243- 107 =1,15-10""
h,=0,26 ->119- 107° =1,14-10"
h,=0257 —112-107 =114-107
h,=0,258 > 1,14- 107° =1,14-10"

3

0,=0, =048
s
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2.5.(*) Izra€unaj ¢as praznjenja posode A! Koliko iztekle vode ujamemo v posodo
B?

Podatki:
d,=1lcm

[ =50cm
a=25cm
b=4m

H =3m

c=5m

S =2m’
u=1T=2V="?
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Resitev:

1=0,5
d =0,01
l

~ =50
d

V. =U—+2-g-h

2
g1t _
v, 1+

=h
2
2h_ 25 1,01s
g 9,81
t

=
X=v, -

— p— max __
Xnax = 6= Vinax = -

X, =6=y =lmn__= 198/

vx(max) = lu ' 2 ’ g ’ hmax

2 2
hmax — vx(max) — 52’94 — 2,8 Im
u-2-g) 081962 ——
19827
" 0,8%419,62
Ah=h_ —h.  =281-031=25m

V=2m"-25m=>5m’

0,31m

pody -7

_S.dzz . 2.g.Z.dt

0 2
(& _Hdym 5
L/_ ss vEed

<

2.43-4-2 2771281
0.8-0,01° - 7-4/19,62 0,0011132

=T =24895s
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2.6.(*) Izracunaj potrebno mo¢ ¢rpalke, podtlak na ¢rpalki in domet curka, ¢e
voda iz zgornje posode izteka skozi nastavek dolzine e in premera d, s
hitrostjo v,!

Y C d2, Lo

‘ di, L+ *

Podatki:
H=12m
d, =25cm
d, =5cm
L, =8m
L, =16m
n. =035
£,=05
A4=0,03
e =30cm
d,=2cm
Vo = 32

s
Pe

4
a=1m
b=4m

=Tm

min

v:?

N, =—
4
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Resitev:
A N
Hp . e
Vo ‘ do
| + |
H a
! _ !
i - b . i
a |
| A
c="
D
#=028
2
0, ,quS—083002 _0751
=0.9s
\/ \} 9, 8
c=v,-t+e=09-3+0,3=3,00m

AE,+AE -H.+AE,+AE +H, +H =0

2 2

3
v0=1/2-g-‘Hp—ai:>Hp=a+2v° =1,O+2981=1,46m
-g . .

V= Qo4 _ 1,53m
d’ -«

v, = 53 —=0,381m
2

2 2
H, =2 '(gi,+’1 L]+ Y2 (10+ﬂ’ L2j+1,46+12
2-g d, 2-g s
1,53 . 0,381? .
2.981 0,025 | 2-981 0,05
Q. H.-p-g QyH. p-g _0,75-10-3-14,74-1000.9,81:127
e e 0,75 -

j +1,46 +12=14,74m

N. =

¢
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2.7.(*) V kolikSnem ¢asu se gladini v obeh posodah izenacita?

do

T

Podatki:

S, =S,=2m’
L=2m
d,=1lcm

H =5m
b=1m

£, =05

£, =03
A=0,018
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ReSitev:
I |
7 Ah=z
a
H S1 Et 82
!
A
o b
| | ds
L L ﬁ
1 1 1
U= = = =0,373
\/1+§W+§k+ﬂ'(L+b) \/1+0,5+0,3+O’018'3 V172
d, 0,01

—dV, =dV,=Q-dt
~S, dz=4-S,-2-g-E, -dt

2

d; -7«
4.8,

0
d —
B

001> 7

2-\/2‘0%0,373- J4-981-T

2.4/2=283=9175-10"-T
T =30827.54s = 8,56
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2.8.1zra¢unaj p in ¢as, ko preneha iztekanje iz posode!

Podatki:

H =5m
Sl=1,5m2
L=0,5m
d,=lcm
£,=05

gkol = 0’3
A4=0,02
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Resitev:

1 1

p= = _
A-L 3-4-L
\/ i d l+1 §Vt+§k+§k+z d +1

1

U= : : =0,443
05+0,6+y 200205 0 =
0,01
E=z
E =H-L
E =0
—-dV =Q-dt

_Sl'dZ:ﬂ'So' 2.g.Edt

¢ dz u-S,
— | 22220 h.o.T
HL& ¢

Sl
45
=27 T =2-J45=424
o
2
404204330017 o r
415

4,24=1,026-10"*-T
T =41285s =11,46h
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2.9.Koliksna mora biti viSina a, da oba preliva prevajata enak pretok?

hp2

d hp1

Podatki:
b=0,3m

c=0,5m

hp2 =0,2m
uy=p, =06
o, =a, =60°

a="7
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ReSitev:
5
szg':up'bo'\lz 8- h +% H,- (900_0{)'\/2'8'}532
2

0, =506 0342981 022+—06tg(30°)w/2 9,81 022

Qz =0,0475+0,0146 = 62’11
S

0 =0,

8 o 2
QIZE-O,6'Ig(3O )-J2-981-12

15-0 =0.357m

5
h =
8 (8-0,6-tg(30°)'\/2'9,81j

a=h,+c—h,=0,65Tm
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2.10.(*) Dolo¢i visino vode v obeh posodah in ¢as, ko se sistem umiri!

G
b
S do
S:
Podatki:
S, =2m’
S, =1m?
a=1m
b=2m
c=1m
G =40kN
d,=5cm

1=0,6
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Resitev:

Hi- He
35

1,5

S

‘ s

a)lztok na prosto :
p_ G _ 40kN

. 2-
w. /2'9,81-t=2-(\/h0+2—\/h1+2)

4.2
5218107 -1 =2. (V4 —/35)=0.258
f, =49,51.2 =995
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b)izenacevanje gladin :

S :(H1_H2):Sz'H2
Hz'(S1+Sz):H1'S1
_H,-§, :3,5'2

, = =2,33m
S, +S, 3

dv, =S, -dh,
dv, =S, -dh,

hy Iy
~58,- | dn =S, - [ dn,

Iy 0
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2.11. Doloci premer odprtine d tako, da bosta viSini prelivanja v razmerju 2:1

Podatki:
a=25cm
/
Q, =14—
? S
ap =15
Ay, = 120°
lapl = 0!6
:upz = 0’5
M, =055

p=05m
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Resitev:

Q-

AE
Qe

—

5

8 a)
Qpor =0 =2 M V28 'tg(zj'hﬁz

15
s o 15-14-107 !
]’lpZ = .Qd = : : = 0,1367’71
S-yz'\/Z'g-tg60° 8-0,5-\/2-9,81-tg60°

h,=2h,=0272m
H =3-a+h,=075+0272=1022m

H,=p+h,=05+0,136=0,636m

AE=H,—H, =0386m

3
0,=0,-0, =14-72=68-10""-
[

Bl o 5 3
QpIZ%'ﬂl' /2-g-tg[gj-hﬁl=%-0,6- 2-9,81-%{12 ],0,272227,2.10—3'"_

2 s
d>n ——
Q():II'IIS()' 2.gAE:ﬂ 4 . 2.gAE
. . . _3
Je 4-0, _ 4-68-10 _7.560m
u-w2-g-AE  \0,55-7-4/2-9,81-0,386
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2.12. Voda izteka ¢ez preliva P, in P,. Dolo¢i kot (141, da ¢ez P4 izteka Q; vode
in Sirino by, da ¢ez P, izteka Q. vode!

hz

b2

Podatki:
Q =60
s

/
Q, =120—

S
h, =40cm
h, =20cm
My =H, =00

a, = 60°
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Resitev:

o/2

— o2

hz

h1

b2

Za preliv P, izracunamo kot & :

8 5
O =—-4- \/ tg[Zj h;l

15
tg[gj: 15-0, 15-0,060

_= —=0,42

8.4 962 12 8-0.6-19.62-042

% =2277° = @ =454°

Zapreliv P, izracunamo b :

2 — 5 8 — 2 (@

/— 3
T e IUZ hZ tg(zjj E

3

3
2-0,6-4/2-g 0,22

5
( 0——06 2-g-0,22-tg30°J-
=0,6
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2.13. (*) Dolo¢i premer cevi d tako, da se bosta gladini izenacili po 1h!

Si

S:

Podatki:
S =1m’
S, =3m’
a=25m
1 =07

T =1h
a="7?
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Resitev:

| -
dz

fz

S| E

S:

Koncno stanje :
(a—H)-S,=H-S5,

=4S 29833
S +S, 3
Izenacevanje gladin :

E=z+Ah

dv, =dV,
2-S,=Ah-S,
_z5,
= s,
E=z-(1+05)=15z
dV =Q-dt

dV =-§,-dz
=S,-dz=0Q-dt

Ah

=05z

0 d T
_ j —szﬂ'so' 2. ¢ E-dt
a-H 0

Jz
ok _wseTEISE,
a—H\/z Sl 0
2.\/2241 —2.Ja—H :% V3'g.T
1

d: -«
o y78 04 . /3g
2.\/20 —2.Ja—H = S T
1
d_\/ 8-S a—H _\/ 88, 4/2,5-0,833

wu--T-J3-g 07 -7-3600-,/3-9.81

=15,5mm
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2.14.1z posode 1 v posodo 2 se voda preliva prek trikotnega preliva skozi
odprtino O in prek preliva P;. 1z posode 2 se preliva prek trapeznega
preliva P.. Izracunaj potrebna dodatna dotoka v posodi 1 in 2, ¢e zelimo
vzdrzevati stacionarno stanje!

d1 Qd2
\ @ P, \

N

P

Podatki:
a=2m

b=1m
c=05m
d=0,15m
e=02m

My = Hp =006
My =05

o, =75

m=1

h, =h, =03m

le = ?’de =7?
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Resitev:
8 a) > 8 . !
Qplzg-ypl-,/z-g.tg 3| =5 0.6:4/2:9.82+1837,5° 0.3 =53.6

E=a+h,—-b—h,=1m

p2

d? 0,15°
4

0, = U, '75'7-1/2- g=05rx- -4/2-9.81 = 39,1i teziscna enacba je OK
s

Qu =0, +0, =536+391=927"
S

2 — .5 8 o\ —
szzg.ﬂpz.e. 2g.h§2+gﬂp2.tg(5j 2g.h52
3 3
sz:%0,6.0,2-,/2-9,81-0,32+%-0,6-1-,/2-9,81-0,32

0,,=582+699=12811
M

0,=0,,-0, —0,=1281-536-39,1 = 3541
S
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2.15. (*) Izracunaj ¢as, ko se gladini v levi in desni posodi izenacita!

] =

S

V ds ‘

L1

Podatki:

S =S,=3m
L, =15m

d, =1lcm
H=5m
a=1m

gvt =04

& =03

A =0,02
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Resitev:

dz I

/]\ Z Ah=z

S:

V ds ‘

L1

S =5,
z=Ah
E =27

U= ! = ! =0,386

\/1+ E+E +M \/1+0,4+0,3+ 0’(())2(')12’5

—dV,=Q-dt

d; -«

0 2

dz u-dj-w7 —
lxlz 4-5,
2

2-g-2-z-dt

a

0,386-0,01° - 7
2.\/;?): i3 \4-981-T

2,83=6,33-10"-T
T = 447065 =12,4h
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2.16.(*) Valjasti posodi sta povezani s cevko premera d. Na kateri koti se
gladini izenacita in po kolik§nem ¢asu?

‘ =~
H > s:
A
a
| ds !
D+ L+
g —— — D2
g
Podatki:
D, =05m
D, =03m
L, =2m
L, =03m
a=2m
d=1cm
A=0,02
é:vt: 0’5

& =04
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Resitev:
| A
dZ H;
i ' v, A
Vi i
S
H H. S.
!
A
a
‘ do !
D1 L1
g —— — D2
g
1 1
e _ =039
\/1+/1'(L1+L2)+§W+§k \/1+o,02-2,3+0’

d 0,01
Vi=V,
D& D«

14 ‘H, = 24 '(a_Lz_Hl)

0,27-H, =0,07-(2-0,3)

H,=0,45m

H,=a-L,—H, =125m

Ho_ 2 g2t 215 560
. Ah H 045

E=7z+Ah=38 7

—-dV =0Q-dt
— S, dz=p-S,-2-g-E-dt

d? 47,6
2' llell'ldOﬂ' g'T

T =996s
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2.17.1z notranjega valja izteka voda skozi 10 ostrorobih odprtin premera d,.
Zunanja posoda ima na robovih 4 trikotne prelive. Dolo¢€i viSino vode v
zunaniji posodi a in potreben dotok Q, da vzdrzujemo stacionarno stanje.

o
e e N
a
P
! !

Podatki:
p, = 05bar
h=15m
n, =10
n, = 4
luO = lup = 0!6
d, =lem
p=05m
a =90°

Resitev:
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= P

£

Q

[V

P
h
z a P

G

Iztok iz notranjih 10 odprtin = Q

potrebni

2-
0017 5 9g1.55=49"
S

Q:no-yO-SO'\/Z'g'(h—z+p—}/”J =10-0,6-

0

Z ,ker so 4 trikotni prelivi :

3

4

0,4

h, = 150 =3,28cm

o
32-u,-+2- gtg(zj

a= p+hp =53,3cm
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2.18. (*) Doloci globino v posodi H tako, da bo skupni iztok skozi obe odprtini in
cez preliv enak Q!

R

hp

Podatki:
a=2m
b=15m
c=1m
d=10cm
Q=501
Hp=0,6
Ko =0,6

o, =75

H="?
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RESITEV:

Pozor — 4 moZnosti
a.) odprtina deluje kot preliv
b.) 1. sodeluje samo odprtina (potopljena — splo$na enacba)
2. sodeluje samo odprtina (potopljena — teZiScna enacba)
c.) sodelujeta odprtina in preliv
d.) viSina c ne zadosc¢a in se voda preliva Cez rob nad prelivom

Poskusimo z varianto b2.), ki je najlazja. Ce dobimo ustrezen rezultat, je naloga resena.
[ _Q
=25—==
Oy s 2
h, =b +% =155m

Oomax = Mo So 28 h =06

2
O -7 5981155 =2598-
4 s

Oy =My Sy\2-8 NIy

0, 25107 -4
h, = :

: = : =1,43m
u,-S, 2-g \06-01°7r 2:981 ——

H=h[+%+a=1,43+0,05+2=3,48m

Ceje (a+d+d/2) <H < (a+d +b) je naloga resena.

a+d+%=2,15m

a+d+b=3,60m

Vv v

Rezultat ustreza, sodelujeta samo odprtini in teziS¢na enacba je ustrezna.
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2.19.1zrac¢unaj dolzino cevi L tako, da bo p = 0,6! Izracunaj, kdaj voda preneha
iztekati iz posode!

L/3

L/3

Podatki:
& =03
A =0,03
d=0,02
H=1m

S=1m’
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Resitev:

L/3

Meje integriranja :

-]

0,74

! -0,6—-1|-0,02
0,6

0,03
=S-dz=p,-SyA/2-g-z-dt

0 d .S T
IR ]a

0,74

0,74 .S

2.\/20 :%. 2.g-T
2-4/0,74 -1

I=06002
”4” 119,62

= L= =0,785m = % =26cm

=2060s
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2.20.Doloci globino vode H; in Hy, ¢e v prvo posodo dovajamo Q = 50 I/s vode
in vzdrzujemo stacionarno stanje!

H.

H.

Podatki za OSTROROBO odprtino :
a=1m

b=5cm

c =20cm

Hy =06

Podatkiza OSTROROBI TRIKOTNI preliv :
o =120°

p=05m

U, =006

H =?H,=7
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Resitev:

Ce velja teziscna enacba, potem :

Odprtina :
Q=M Sy-y2-8-h

2 2
P -l I 0,05 L s
ty-S,) 2-g \06-005-02?) 2.981

H =a+ g +h, =1,025+3,540 = 4,565m

teziscna enacba velja!

Preliv:

15

0,4
15-
=h, = 9, =0172m
8-1g60°-/2 ¢

8 a =

H,=p+h,=05+0172=0,672m
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2.21. Doloci visini Hy in Hz pod pogojem, da vzdrzujemo stacionarno stanje!

Podatki:

/
Qd = 1;
p=04bar
Hoy =Hp = 0,6
o =60°
d=125cm
z=0,6m
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Resitev:

Q,=0,=0
Qo::u'So'\lz'g'E:ﬂ'So'\lz'g'(a+4):>

2 2
SO | S VI | (LA S S N Sy
u-S,) 2-g 0,6-0,0125-7) 2-981

H =a+z=60m
H,=b+h,=0,35+0,068=0,418m

8 a) >
oo {2}

5

2
5

15-0 15-0,001
== — (a)| |8.06 V2-9.81-1g30°

=0,068m
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HIDRAVLIKA

ZBIRKA RESENIH NALOG

3 del: TOK S PROSTO GLADINO
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3.1. Dolo¢i pretok v trapeznem koritu, kriticnhe koli¢ine po Kolupaili (B, hkg)

in min. pripadajo¢o energijo!

/ | wtizg
| —

Eo

Podatki:
b=8m
h, =4m
l, =08%,
ng =004
m=15

Resitev:

B Bhkrit

Ewmp
ho hikrit
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Dolocitev pretoka po trapeznem koritu :
S=b-h+m-h*=8-4+15-16=56m"
O=b+2-hJll+m*)=8+2-4-4325=2242m

5 5
Jh s B0t st oo
Q= T o 2T
¢ 0 ’ 22,423

Dolocitev kriticnih kolicin po Kolupaili :

Q 72,892 1,092 12
4-m-3 S:4.1,5'3 ’ 521,5283
g-b 981§ -

- 2,361

B_ 15....1,092

b

B_ 2,0....2,361 .

b —

(2361-1,092) _ (1,528 —1,092) 15 2.0
(2,0 -15) (x-15)

1269 (x—15)=0218
1269 x=0218+19035

B
—=x=167
b 1,

B =167-b=167-8=1337Tm

B.,=b+2-m- h,=izrazimb,g

Br—b 1337-8
2m 3

hKF? -

=179m

Ey:
Sir=b-hm+m-h.p=8-179+15-179 =1913n7
Q 72,89_381m

S, 1913 s

KR —

E,=- hKR+V—gR ~250m
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3.2. Dolo¢i pretok po trapeznem koritu, kriticno globino po Kolupaili in

pripadajo€o min. energijo Enin!

Podatki:
1,=29
b, =10m
h,=2m
m=15

ng =0,022

Resitev:
Dolocitev pretoka po trapeznem Koritu :

5 5
Jo 5742107 26 :

= :69,6ﬂ
ng > 0022 s

OS

Q=

2
17,213
S=b,-h+mh; =10-2+15-4=26m"

O=b,+2-hll+ m*)=10+2-2-4325=1721m

Dolocitev kriticnih kolicin po Kalupaili :

2 2
4-m-s3 Q - :4.1,5.3L65=1,0217
g-b 981-10

%

1,4 |0,85815

1,5 |1,09200

144
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X 0,1
1,0217 — 0,85815 B 1,09200 — 0,85815
x=0,07
E =1,47
b
B=14Tm

Bir=b+2-m-hg,
B-b 47
hgp=——=—"-=156m
“2m 3 T
|zracun pripadajoce minimalne energije E, .,

Sn=b-hg+m-hpy=10-156+15-156° =1928m’
Q _696 _, M

)

Voo = = =
S, 1928 s

2

E,

min prip =

2
P + 6B =156 + =222m
2.g T
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3.3. Pravokotno korito zelimo zaradi gradbene jame zoziti za polovico. Ali pri

tem pride do zajezbe? Kolik$na je najvecja dovoljena zozitev korita, da Se
ne pride do zajezbe?

TLORIS A
— : ; ;
‘ [ [
| |
| |
| |
| |
| |
| |
1
a
\ Y
/ /
A
PREREZ A-A
h
— a —
- b |
Podatki:
b=14m
h=650m
a=7m
lh =290
n, = 0,025

zajezba="?,a_. =7

I ¥*max
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Resitev:
Izracun razpolozljive energije :

S=b-h=91m"
O=b+2-h=27m

5

Q- _ _=3659-
Ng O 0,025 073 S
_Q_3659_, m
S 91 S
2
Y _082m
g
E=65+082=1732m
Izracun kriticnih kolicin :
QZ-B_1
g-S
2
02_:1
g(bnhk)3
2
ho Q@
b,-g
2
#”’FE
1 4 2
3.°=3-9g° E-@-b?
2 2
. 0)3 . 3
b 3-Q _ 3-3659 _1164m

min — ! 15 ! 15
(2 -9 EJ (2 -9.81°% - 7,32}

a,. =b—b, =14—1164=256m

min

Do zajezbe pride.
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3.4.Pretok, ki ga prevaja jarek trapezne oblike, zelimo speljati skozi cevni
prepust. Kaksno cev bomo uporabili za izdelavo prepusta, ¢e cev ne sme

biti bolj polna od 70%?

h1

Podatki:

b, =2m
h, =125m

lor = 6%0

ng, = 0,04

ly, = 19 00
ng, = 0,03
m=15

h

= =07
D

MOZNITIPICEVI:

$100
P150
$200
250
P300
$400

b1
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Resitev:

Izracun pretoka po trapeznem koritu :

5
Ng, o
S=b-h+m-h =2-125+15-125 =484m’
O=b+2-h-N1+m =2+2-125-4/325=651m

5
103 3 3
o V6-10 4,842 =7,69ﬂ
0,04 =
6,513
Izracun premera cevi, ki prevaja istipretok :

TN

| !

1 8
Qurp =—— /I, -D°-a
Ne,

£:0,7 = a=0,2611
D B —

3 3
. 8 . 8
D- Q-ng, |" _| 769003 _ 348
Jly -a 1-107 -0,2611

TIP ©400.
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3.5.(*) Po trikotnem koritu te¢e Q vode. Dolo€i ng v prvotnem koritu,

globino h,, ¢e pretok poveéamo na Q; in preveri, ¢e pride do zajezbe, ce
plaz zasuje polovico prereza!

Podatki:
h, = 4,0m
—10,
1,=19/

a=90°
3
0,=25"
S
m3
Q, =80—
S
ng="h,="E__ <>E =7

> razp potr
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Resitev:

a)Dolocitev ng po prvotnem koritu :
B-h,

S= =16m*> = S=h’

O=2-h-J2=113Im=0=2-2-h

5 5 5
Q_\/K 3 b s V1ot e 321 oo
O e R N T
¢ 03 os 11313

b)Dolocitev h,, ce povecamo pretok naQ, :

0 | W

5 2
Jy ok 80-0,0255- (2-v2)°
Q, = ’ > 2 h, = \/73 =6,19m
n 22 - o
S (2.42) -h; 1-10
C)zajezba:
V2
Eop=h, + 5 .29 =619+022=641m 5
Q, 80 m .
, === 2, .
S, 3828
S, =h; =619* =3828m’
Vi
E vinpoi = Nt + it — 554 +1,385 = 692 > E..,, = zajezbabo!
2- b At
Izracun kriticnih kolicin : Fr =1
QB _ i
g-s
Q- hkrit

=1

hkrit ’
45
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3.6.Doloci najvisji prag p ob hkratni zozitvi struge, da Se ne pride do
zajezbe!

TLORIS

Podatki:
1,=069
n; =0,03
B=15m
a=2mali4m
h=6m

b =?

max
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Resitev:
Izracun razpolozljive energije:

5 5
Jl, 87 610" 90 m
n = , 2
¢ 03 273
y= Q164 ee,m
S 90 S
2 2
E=h+ v =6+ 182 =6,17m
2.9 2.981 ——

zajezbapria=2m:
b,=B-a=13m

2 2
P =3 a 2 =1 o 7 =2°53m
g-b> \9g81.132 ==

Vit = = 1od =498 —
b, -h, 13-253 S
2
E inpoi = 2,53+ ?922 =380m
E=E

min poti + pmax

Prax = 6,17m—380m =2,37m

zajezbapria=4m:

b, =11m

h; =283m
Vi = 5,26m
E.. pot =424m
Proax = 1,92m
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3.7.Dimenzioniraj prepust (D=?), ki bi prevajal enak pretok kot sestavljeno

korito pod pogojem, da je h—l; <= 0,75!

h3
h2

N\ e
J

h1

Podatki:
ng, =0,03

ng, =0,02
1, =08 % ,
Iy, = l%o

b=2m
h, =0,5m
h, =2m
m=15
h

3

=0,75

max
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Resitev:

Izracun pretoka po sestavljenem koritu :

S=b-(h+h)+m-h?=2-225+15-4=11m’
O=b+2-h +2-h;\l+m*)=2+1+4-4/325=1021m

5 5
Q_\/E' s _Jog-100 o m’
ng 2 0,03 2 — s

(o8 10,213

Izracun cevi, ki prevaja isti pretok :

g =0,75 = a=0,2843

Q-n. )t 109-002 )7
D= G | = it =331m
JI, -a 0,001 - 0,2843 —
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3.8.Doloci pretok po koritu! Dolo¢i dimenzije polkroznega korita, ki pri istem
padcu |, in koeficientu ng prevaja enak pretok!

h2

h1

Podatki:
1,=069
b=3m
c=1m

h, =1,5m

h, =0,75m
n; =0,03
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ReSevanje:

Izracun pretoka po sestavljenem koritu :
S=b-h+(b+2-¢)-h=315+5-075=825m"
O=b+2-h+2-c+2-h=3+3+2+15=95m

5 5
JI 8 \Jos-10° 83 m’
Y AT
¢ o ’ 9,53

Izracun polmera polkroznega korita, ki ustreza pogojema :
O=2-7-R

S=r-R?
O=x-R
S:n"Ff
2
5 LG § 5
IO
Q:JK. 8) Al _h o) o
2 2 2
Ng (”'Dj3 e (z-R) a5
2
3
: 3
2 2
. .3 . .3
A Q- ng 7z5 _| 619-003-7 _| —215m
Jh @T J06-10° (’2’)3
Kontrola :
5
L1073 . 3 3
Q:w/0,6 10 7;24 _ 0663 :6,19m
0,036,743 01071 s
2
g2 7 .5,

O=r-215=6,74

158

= jzrazimo.R



D. Zagar, M. Cetina — HIDRAVLIKA — zbirka redenih nalog V0.2 b 2008

3.9.Korito polkroznega prereza je s cevnim prepustom povezano s
HIDRAVLICNO NAJUGODNEJSIM trapeznim koritom, ki prevaja enak
pretok! Dimenzioniraj trapezno korito. Dimenzioniraj prepust, da bo pod

pogojem %<= 0,75 prevajal izracunani pretok!

C-C

Podatki:
R=1m

Lo, :2%0
I, :1%0

Iy =159

ng, =0,025
Mg, =0,018
Mgy =0,03
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Resitev:

a)Dolocitev pretoka po polkroznem koritu :

b)Dolocitev cevi, ki prevaja isti pretok kot osnovno korito :

=0,75= a=0,2848

\/E-Dg-a

H
D
Q
Ng,

3

3 3
n. -Q\* : 8
e Q _ D= 1,77 - 0,018 —161m
v ly, -a 107 -0,2848

Izberemo ®200.

D
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C-C

c)Dolocitev HNK trapezne oblike, ki prevaja isti pretok kot osnovno korito :

. 2'
8323 b .3
* 4
0,=3b
b3
2
5 10
/ ) 3 3
Q:\/E'F \@J b
Ne; 4 35 . b
3
3
2
Q-n. -33
b: G3 j
R EREN,
03 4
b=126m
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3.10. Ali prag viSine p povzroci zajezbo v pravokotnem koritu?Koliksna je
viSina pmax, ki Se ne povzroci zajezbe?

TLORIS

“ VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVY
VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVY{Y
p VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVY
VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV
v VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVY

PREREZ

Podatki:
b=12m

h=5m
p=1m

Ly :3%0

n, =0,03
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Resitev:

Izracun razpolozljive energije :
S=b-h=60m"
O=b+2-h=22m

5 5
JI 87 3107 60° m’
Q=" .2 _ X
ne 2 003 2 s
O: 22
y=Q_ 2138 s cm
S 60 S
2 2
E=h+ v =5+ 3,56 =565m
2.g 2.981

|zracunkriticnih kolicininp,,,, :
Fr2 =1

Qb

g-S

=1

2 2
3 _ 288" e
b*.g V122981

Q

2
Q 2138 _..m
h

hy

rit
2

V= 5,60—

b-h, 12338 s
%4
2.9

=159m

VZ
E=h,+—+
krit 2g pmax

V2

Prax = E =y = =560-338-159 = 068m < Im = p
g

Prag povzroci zajezbo!
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3.11.Trapezno korito se zozi v korito pravokotnega prereza. Ali pri danih
podatkih pride do zajezbe?

TLORIS
A
B
bo b1
S R A 3
A
PREREZ A-A PREREZ B-B
— ‘ —
ho
|
. bo _
Podatki:
1,=129
n, =0,031
b, =14m
hy =4,30m
m=15
b, =8m
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Resitev:

PREREZ A-A po zozitvi

ho

b1

bo

Izracun pretoka po trapeznem koritu in razpolozljive energije :
S=b,-hy+m-h =14-43+15-43"=87935m"
O=b,+2- ho-x/1+m2 =14+2-4-4/325=2950m

5 5
| .83 103 . 3 3
Q:ﬁ | 1210 87,?35 0350
2 2 s
ng - O° 0,031- 29,53

2
E,az:(gj 'L+ h,=457m
P \8) 2-¢g I

Alipride do zajezbe :

2
V kit

E.=h_+
MP krit 2g

2
E,p =404 + 16’3

=6,06m>45Tm=E

razp
)

E,r > E,.,,,do zajezbe pride!

razp’
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3.12.Pravokotno korito Zzelimo zoziti zaradi gradbene jame. Doloci najvecjo
dopustno zozitev, da Se ne pride do zajezbe!

TLORIS A
| \ \
| |
|
l ‘
|
- Q ‘
| |
|
l ‘
1
dmax
\ Y
>
A
PREREZ A-A
h
4 4 4 4
dmax
- b _
Podatki:
b=12m
h=4m

1,=129/

n, =0,035
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V0.2 b 2008

Resitev:

Izracun razpolozljive energije :

S =48m?
O=20m

=85,16—

5 s
ISP 12107 487 m’
Q= 2 2 S

ng - O3 0,035-20°
VZ
2.9

E=h+

=0,16m

V2

2.9
Izracun kriticnih kolicin :
Fr* =1
Q-B
g-s’
Q- b,
g-b, - hirit

=4,16m

=1

=1

2
P = 3 (2;)
b -g
02
bz'hlfrit 29
Qz+b2'hl?rit 'Z'QZE'bz'hirit 29

+h, =E

W&

2
Q +b2 Q Zg:Ebz%zg
9 b .g°
3-Q* =E % % Afg
: :\:
3 3
bmin - 585 16 =5,88m
4,16 -2 -3/9,81
Amax = - mln = 6,1
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3.13. (*) Ali v podanem pravokotnem koritu zozitev povzroc€i zajezbo?
Kolik$na je viSina zajezbe?

TLORIS A
[ | |
| |
l l
- Q l
| |
l l
1
dmax
\ Y
>
A
PREREZ A-A
h
dmax
b
Podatki:
I,=1,=1,=1I,
b=25m
h=4m
a=10m
I,=3 % .,
n; =0,025
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Resitev:

|zracunrazpolozljive energije :

2 5
Q:\/E-S3:\/3-10-3-1003 ’
2 2

= 458,8%
ng-O? 0,025-333
v=8_450m
S s
2
E.p,=4+ 411,59 =507m
Vi, 3
Eve = N +2‘L = Ny 5
Kochova krivulja :
Qemax = 1,706 < tabela(Steinman : Hidravlika, str.172)
2
15 S
2 2
: 2
E,=|—9 | =[392) _s85m
qemax 1’706
Q- By =1
g Slirit
Q*-(b-a)

g-(b-a) -hy,

2 2
Py =3\/ (Q =3\/ 4588° _ 4,56m

g- b—a)2 981-15°
S Q _ 488 _ . m
' (b-a)-h, 15-456 s

6,69>
E,p =456+—
e 19,62

=684m > E,

Zajezba bo!
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|zracun visine zajezbe:

2 2
Ep=ht+Ve o+ %

2-g b~-h;-2-g
E,-b-h:-2.g=h-b>-h>-29g+Q’
h-(3-g-b*)-h2 (Eyp-b*2:9)+@* =0
h’ -12262,5—h’ -83998+210497 =0
h, =3/685-h2 —17,17
|zracunamo z iteracijami npr. excel!

h, =2,5065m
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3.14. Jarka oblike (A-A)in (B-B) sta povezana s prepustom. Doloc¢i dimenzije

b, in hy, ée je podano razmerje bao/h,! Ce je v prerezu (B-B) mogoée

izbrati hidravlicno ugodnejse trapezno korito (HNK), dolo¢i dimenzije!

A

2

]

o

V/

W

h2

b2
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Podatki:

Iy =139

I =2 %0
ng =0,02

ng, =0,03
R =1,20m

h, =2,0m

m=1

Z_z: 2

Resitev:

(A — A)lzracun pretoka po sestavljenem Koritu :

2 2
S =P 7 o R(h-R)=22 T r12.08=418m’
O=r-R+2-(h,-R)=7-12+2-08=537m
5 5
[ -8 13-107 -4,183 3
gl L=  —638
= S

ng - O? 0,02-5373

(B —B)Doloci dimenzije trapeznega korita, ce je podano razmerje s—z =2:
2

b_2_ 2=b,=2-h,
h,
S,=b-h+m-h*>*=2-h>+h*>=3-h"
O,=b+2-hNl+m> =2-h+2-h-\2=482-h
5
Al 3
T n 208
G2 4823 . h?
3 3
2\s 23
. . 3 . . 3
b Q- ng, 4,582 _| 638003 4,852 _129m
I, -3° V2:107 .33

b, =2-h, =2,58m
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(B — B) — Izracun HNK trapezne oblike, ki prevaja isti pretok :

g 3 b
4
O0=3-b
- -3
3 3
5 (3\/5]3530
I, S3 / 4 ’ .
Q= 02-8—2= = s = izrazimob
Ng, OE Ng, 3§b2§
- ) R ) -3
8 8
2 2
bo| Qne -3 | | 638:003-3 | _ o
- 50 7 5 T 22—
]| e (28]
02
4 4

= hizrazimo s pomocjo skice

[ 2 2
h= bZ_(gj = b2—§ :%,\/5:1,67,77 b/2
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3.15. Ali prag danih dimenzij povzroéi zajezbo v pravokotnem koritu?

TLORIS

Podatki:
h=4m

B=10m
—060
1,=069
n; =0,03
p=120m

S=4m
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Resitev:

lzracunrazpolozljive energije :

S=b-h=40m’
O=b+2-h=18m

5 5
| 3 1073 3 3
Q:\/_O'SZ 0610 400 om
ng 2 0,03 2 s
O3 183
y=Q_356_ 59m
S 40 s
2 2
Enp=htt— =242 _410m
2.9 2981 ——
|zracunkriticnihkolicininp,,,, :
Fr* =1
QZ-B_1
g-S
Q-B
g_B3_h3
2 2
hkrit =3 Q 5 =3 55,62 :1,47m
g-B g-100 ——
Vg = =z =236 379
S.. B-h, 10-147 s

V2
_ krit
E - hkrit+ 2.g+pmax

razp

2

E —h Vit _a10-147->" _1o0m 1.20m
= - =+lU—1, - =1, < =1,
Priax kit 2.981 —— P

raz, rit

P < Prax = Zajezbentl
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Resitev:

Izracun pretoka po okroglem kanalu :

ﬂ =045= a=0,1298
D
/ 8 lc 104 8 3
Q=£-D3 a=Y210 55 01208 = 09214
N, 0,02 s
Izracun hidravlicno najugodnejse trapeznega korita, ki prevaja isti pretok :
2
g_3:b V3
4
=3.b
h= b3 _ 096m
2
3
10
5 [3\/5]3 . b 3
/ 3 / 4
Q=2 -82 =V /= izrazimob
Ng, 03 Ng, 33 . p3
_ _3 _ _3
8 8
2 2
. .33 . .33
be Q- ng, j‘ _| 09214-003 j_ _1i1m
%(343] J8-1074 [TJ
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