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Hidrolik Anabilim Dal Uygulama -3

Boru icerisndeki Basin¢h Akimlar

Soru 1. Yatay eksenli bir boru ierisinden yag akmaktadir. Yagm kinematik viskozitesi v = 0.00035 m?/s, 6zgiil
agirh1 1y,=9.32 KN/m?® olup borunun iki kesiti aras1 3 m 'dir. Boru cap1 0.3 m ve borudan gecen akiskanin debisi

Q=0.004 m¥s olmas1 durumunda akimin rejimini ve pi - p2 basing diismesini hesaplaymiz.

L

0ziim:

Vyag = 0.00035 m¥s
Yoo = 9.32 KN/

L=3m
D=03m
Q=0.004 m¥s
Akimin rejimi :
V.D

NRe =

v
v=L_ Q2 __Q - =0.057 /s

A D n0.3
4 4

Ng, = 2D _ 0.057X0.3 _ 109 <2000 akim laminer

Y 0.00035

Enerji denklemi :

2 2
V_1+&+21:V_2+p_2+22+2hk Vi=V; ; un=12
29 v 29 v
P, — L V2
Pi7Pe _vh, —aL=f=L
Y D 29
Nre <2000 akim laminer — f :ﬂ = 6—4=1.31
Ng 489
2
>h, _131-5 9957 00017 m
0.3 19.62

pr—pP2=Ap=7y.% h=9.32x0.00217 = 0.0202 kPa

Hagen Poiseuille Denklemi : py—p2 = 32;\2”_ (Yatay ,sabit caph borularin laminer akimlarinda )
AX=L

32 VL 32x0.00035xg x0.057x3
Ap=pi-pp=E= = 281 =0.0202 kPa

D? 0.3°
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Soru 2. Yatay eksenli bir boru igerisinden su akmaktadir. Boru ¢ap1 D=15 cm ve suyun kinematik viskozitesi v
=1x10° m?/ s 'dir. Borunun 350 m aralikh iki kesiti arasindaki basing farki 200 kPa ve Darcy-Weisbach
katsayisinin f = 0.02 olmasi durumuna gore borunun debisini ve akimin rejimini belirleyiniz.

A ] Lo — Qi
ozim: J

D=0.15m - L -
v =1x10°m?/s
L=350m
p1— p2 =200 kPa
f=0.02
Q=7
NRe = 7
Ap = p1 — P2 =200 kPa = 200 kN/m?*=200000 N/m?

2 2
—1+&+21=V—2+p—2+22+2hk V1=V, 27=2
29 vy 29 v

_ 2
Mzﬂzzm :‘]_szkv_

Y Y D 29

A
P D.2g 200000 x0.15x19.62
V =4|-L —4|-9810 =2.95 mis
f.L 0.02x350
2

Q=V.A=29%n 0.15° _ 0.052 m*/s

V.D  2.95x0.15

Nre = 0 =442500 > 2000 Tiirbiilansh akim

14
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Soru 3. D=0.25m, p=1x10° N. s/m?, p = 1 g/cm?®, k=3.10" m olan bir borudaki basmg¢h akimda akimmn
ortalama hizinin sirayla;

a) V' = 0.015 m/s

b)V=0.15 mis

OV=15 mis

dV=15 mis

olmasi halinde, borunun hidrolik bakimdan davramsin belirleyiniz.

Oziim :
a) Vv=0.015m/s
-3
_#_10x0 =1x10°m?/s
o 1000
Nee= P 0 015)(0625 = 3750 > 2000 “ tiirbiilansh akim *
\Y 1x10
Moody bagntisi :
kK 108" 30 108 )"
f =0.0055|1+| 20000 — + — =0.0055|1+| 20000 + =0.042
D Ng 0.25 3750
U..K s
\%
2 2
[ amymy V00020018

p D29 025 19.62

D
W=y R I=6=y. . = 98107025/ 4L 926x10° = 1.2 x 10° N/m?

3
/—0 4/12)(10 =1.095x10° m/s
p

u,.k B 1.095x103x3x10™*
v 10°

=0.33 < 11.6 “ Hidrolik cilah tiibiilansh akim ”

1% 10°° 4
0=11.6—=11.6———-=0011m =11cm>3x10"m
U 1.095x10
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b) V=0.15 mis
Nge = VD = 0.15x0.25 = 37500 > 2000 “ tiirbiilansh akim
v 1x10°°
Moody bagntist :
k 108)" 310 10° )
f =0.0055(1+| 20000 — + =0.0055| 1+ 20000 + =0.026
D Re 0.25 37500

] _f V2 0.0260.15°

=———=— =0.00012
D29 0.25 19.62

D
To=7.R. J=1=7y.—.J=9810%(0.25/ 4)*0.00012 = 0.0736 N/m*

4
U = |Fo = [99736 _ 4 hoss
o \ 1000

u.k 0.0086x3x10™*

=2.58 < 11.6 “ Hidrolik cilal tibiilansh akim ”’

v 10°°
-6
5-116-"- 1160 =0013m =13mm>03 mm
Us 0.0086
c) V=15m/s
Nge = VD = 1.5%0.25 = 375000 > 2000 “ tiirbiilansl akim
Y 1x1078
Moody bagntist :

6 \1/3 . s /3
f =0.0055|1+| 20000 E+ 10 =0.0055| 1+| 20000 30 + 10 =0.022
D Re 0.25 375000

_fVv? 002215°
D2g 0251962

=0.0067

D
Hw=y.R J=1=y e J=9810%(0.25 / 4)*0.0067 = 4.11 N/m?
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T L T
o \1000

u.k 0.064x3x10™*
\% 107°

=19.20 > 11.6

<70 “ Gegis hali tiirbiilansh akim

8, =116V =116

* .

=0.18 mm < 0.3mm :[
02

10°

-6
d, =70 =70 10 =1.1mm > 0.3 mm
Us 0.064
d) V=15m/s
Re = VDb = 15x0.25 = 3750000 > 2000 “ tiirbiilansh akim “
% 1x107°
Moody bagmntist :
kK 108" 3x10~
f =0.0055|1+| 20000 — + =0.0055|1+| 20000
D Nge
2 2
_fvs 002115 — 0.9633

"D2g 0251962
=7 R.J=to=y. 2 1= 9810%(0.25/ 4)%0.9633 = 590.62 N/’

4
U = |Fo = [99962_ 0269 s
o\ 1000

u.k 0.769x3x10™*

=230.7 >70 “ Tam piirvizlii tiirbiilansh akim

1% 10°°

=0.09mm > 0.3 mm

-6
5=70Y =702
. 0.769

V.AT _\l_’ _____ : YA A -

_l_
0.25 3750000

107 S PR

1/3
] ] =0.021
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Soru 4. Sekildeki 1/4 silindir seklindeki yatay eksenli basingl hava tiinelinde; V=5.0 m/s, k=0.5 mm 'dir. Hava
icin v = 1.5x10° m?/s, p = 1.18 x10° g/cm® olduguna gore, bu tiinelin 1 km ' lik kism igin basing diismesini
hesaplaymiz.

T

r=1m

1l

1 km
0ziim
P17P2=?
D2 22
4 4
RH=§_ D4 - 24 =0.22
U ™ip ™42
4
Enerji denklemi :
P P
L+ 14z, = ~24+27,+2h, Vi=V, ; 21=12
29 v 29 Y
2
PioP2 _AP_yp g - f"V
Y Y D 29
. V.4R .
Nre = Vv-D = H Sx4x0.22 =293333>2000  “ tiirbiilansh akim *

Y v 1.5x107°

6 \1/3
K gJ =0.0055|1+ (20000

H Re

" NTE
f =0.0055|1+ [20000 0.50 10 J =0.0190

+
4x0.22 293333

2 2
>h, =f EV— _00192090 5 _750p,- AP
D 29 4x0.2219.62 ¥

Ap =27.50x1.18 x9.81 = 318.33 Pa
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Soru 5. Sekildeki sabit gapli borunun 2 numarali Kesitinden o
atmosfere su verilmektedir. 1 noktasindaki rolatif basmg p=200 L /)"~ /
kPa ve f=0.04 ise, Q debisinin 0.76 m*/ s olmas igin boru gap1
ne olmalidir?

Coziim :

p1 = 200 kPa = 2x10°> N/m?

2 2
\2/L+&+zl :\2/—2+&+ z,+xh,

g 7 g 7 D; =D, ve V1=V- ; (2) kesitinde atmosfere ag¢tliyor . p,=0
200000 +90=65+Zh,

9810
Yhyx=45.39m
v="2Q

nD?
16Q°?
K D 2g D 2g n’D°g




J insaat Fakiiltesi INS 361 — Hidrolik
insaat Miihendisligi Bolimii
Hidrolik Anabilim Dal Uygulama -3

Boru icerisndeki Basin¢h Akimlar

Soru 6. Sekilde gosterilen verilerin dogrultusunda, boru boyunca bir akim meydana gelmektedir.
a) Akimm yoniinii bulunuz.
b) (2) kesitinde enerji yiiksekligi 34 m iken akimin debisini ve enerji kaybim bulunuz.
¢) Akimin rejimini belirleyiniz.
v=10°m%s ,y=8.83 kN/m?

P1=200 kPa
P,=300 kPa

Coziim :
V2 p V? 200 V?
a) Hi=——+—2+2 =—+—+5=27.65+— D=sabit : V1=V,
29 vy 29 8.83 29
2 2 2
o=y o Poyp V7 300 4 3398,V
20 vy 29 8.83 29

Hz > H1 akimun yonii 2 kesitinden 1 kesitine dogru
b) H:=34m igin
V2 V2
H,= —+33.98=35 m - —=1.02m - V=4.47 m/s
29 29
Q=V.A=447x (n/4)x1?>=3.51 m¥s
he = 33.98 — 27.65 = Hg — HA=6.33 m

c)

V.D 447x1
= —— = 0= =4470000 > 2000 Akim turbiulansli
v

NR



