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TABLO Nufusa gore yangin debileri

Hatlardaki yangin debileri
Nifus Sebeke ana borusunda | Ana borularda Tali borularda
N<10 000 5 5 2,5
10 000<N<50 000 10 5 2,5
N>50 000 20 10 5

® Sebekede su hizlan; V=0,7-1,0 (1,2-1,5) m/sn
® Sebekede minimum boru capi @ 100 nicin?

Sebekede su basinct, Olii noktada Basing farki
4
N <50000= 20< E <80mss, Ah <1,0mss C
7/ sebeke

Nigin niifusa baghdir?

/p\
A\ € Ah < 2,0mss

N >50000=30< <80mss,

\ 7/ / sebeke

b
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Hangi hattan ne kadar debi gececektir? H

SAB
(1) Hazne ile sebeke arasindaki hesap debisi;Q,,, QSAB
Q l’ 5><max qun x N Q
- +
o 86400 i kL, L
(11) Sebekede dagitilan debi; Q,,, E 5 -
D’ yangin

1’5Xmax qun xN k, L, L
.= ' 2. GOZ
Qoz; 86400 \\)

(iii) Birimitibari boyda dagzti/an debi; Ag sistemi F

QDag QDag
Z (L 4 k) Z L Standart boru caplari;
@20, 25, 32, 40, 50, 63, 75, 90, 110, 125, 140, 160,
.15 180, 200, 225, 250, 280, 315, 355, 400, 450, 500,
max qsaat o X max qun 560, 630, 710, 800, 900, 1000, 1200, 1400, 1605
4
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1. Q,=0 ise;
0,577 B

QBa§=QDa§.‘< o
8 QHesap;\\\~\\\
Qyangin=5 I/5n - | Qu=0 S4g,,
B B
Q. I/sn
0

2.Q, #0 ise;
0,55

QBa§=QDa§.‘<
2 QHesap< e - - Ag

e = = sistemi

Qe Q,.#0

IQYangln=5 I/Sn

(o) & b
QU;' |/SI1 QDag.' I/sn | QBas.' I/sn QHesap.' I/sn ) 5
— 4 - -
>0 q><L>_<k_ AN quXk+ng O~Hesap=0'55><O~Da§.-I-ng:-l-O*Yangln
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ORNEK-

OLU NOKTA METODU
ILE SEBEKE HESABI

pX
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ORNEK: Olii nokta metoduna gdre sebeke hesabi.

Niifusu 16 500 kisi olan bir yerlesim yerinin su ihtiyaci asagidaki sebeke sistemi ile dagitilacaktir. Asagidaki
hesap tablosuna gore; sebekede her bir hattin boru capini belirleyip, ylik kaybi tahkikini yapiniz. Boru caplarini
sebeke hesap plani Gzerine yaziniz. Sebeke ana borusunun capini hesaplayiniz. Sebeke ana borusundaki yuk

kaybini hesaplayiniz. |2 e Pt (1) Hazne ile sebeke arasindaki hesap debisi;Q,,
maxdgan=300 |/N-guin - Qqiz = L, 9% e Agin X N +Q
SAB Yangin
" | 1) mss - ’ RO
Loas=1800m NN\ M- (11) Sebekede dagitilan debi; Qp,,
SAB 5, T\ 1,9% iy Agan X N
1 L 1(2:020 F L el
o (iii) Birimitibari boyda dagtilan debi:
=
P <ls L
A LR S(Lxk) 3L
hk:" ....... mss k=12 Standart boru caplary;
5 , Q 4
3 L=1100 m @20, 25, 32, 40, 50, 63, 75, 90, 110, 125, 140, ],

""""" - 180, 200, 225, 250, 280, 315, 355, 400, 450, 5004
560, 630, 710, 800, 900, 1000, 1200, 1400, 1600
Prof. Dr. Ahmet GUNAY, Balikesir Universitesi, Miihendislik Fakiiltesi, Cevre Miih. Bl. Cagis/Balikesir, agunay@balikesir.edu.tr, ahmetgunay2@gmail.com




ol -

o= v

1200 m

{(T40) YV “1qAB ANA

1=
k=12

13

(wyw) ¢

Woos="1

1= "
@

Y
‘TIIEGD 1818719 amow0zoA1

~ .

12

(usju) A “zif]

11

(ww) (q ded niog

10

us/| ‘1s1gap dessH

1siqop widue §  us/| ‘AD

us/l ‘POx.25'0=10 (0=nO)

us/I'pOxS5'0="'0 (0#nd)

(w-us/1)
b, I T=pO 19op uemIgeq

(w) ‘17 ‘Aoq Heqny Ty =17

Y “IS1AES)ey 19Jesay|

1,2
1,0
1,6
2,0

(w) 7 ‘Aog e

1100
800
900

1200

ON hiog

3-4
1-3

2-4
1-2

=
(@]
&
'©
=
©
Q)
>
©
=
>
(@)]
)
(O]
=
aCS
©
o~
=
-}
o
(]
=
(%]
(]
=
©
@
>
©
=
>
(®)]
©
A
(%))
()]
—
©
a8}
S~
un
blo)]
(9]
o
0
(a0}
f=
3
=
(]
| -
>
(]
o
‘0
(]
=
3
N
%
e
0
©
=
(]
{=
3
=
‘0
(]
=
wn
| -
(]
=
=
T
=
(%]
(]
=
©
(a8}
Y’
<
=
)
O
]
(O]
=
L=
<
o=
O
Y
(®)
| -
(T




cOozUM

(1) Sebeke ana borusu debisi, Tl =5 Y 1 V2 Hesap tablosunun doldurulmasi
i e U AR o St metodolojisi;
OF e S UG G g a) Uc debi mevcutsa, ug debinin
3 86400 Ul 0,02 1,231 gi)decgéikhatI belirlenir. o,
1,5x300x16500 — ' sebeke plani Uzerindeki veriler
0 i +10 0,3 19,62 tabloya aktarilrr.
86400 =W 90x103m/ m, C) Her hattin hesap debisi hesaplanir.
=05,941t/sn T, 0
) sty (TR = 11D G reosk v
J€ 3 capr, = 4,90x10~° x1800 e) Her hattin yuk kaybi hesaplanir.
Cap ¢315i¢In; f) Gozler arasindaki ylk kaybi farki 1
4x0Q =8,83 MSS mSS'dan kiiciik olmali, Ah(IJxL)<1 mSS
Suhizz; V = 7% D2 (V) Sebekede dagitilacak debi,
i 4>< (95, 94/1000) % 11 5Xmax qg[m X N Hatlardaki yangin debileri
N T X 0’ 3152 it 86400 Niifus g:la:eke szl?ularda Izlriularda
—1.231m/ sn 1,5x300%x16500 borusu
’ = N<10 000 5 5 2,5
86400 10 000<N<50 000 | 10 5 2,5
=85,941t/ sn N>50 000 20 10 5
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S J
—0,0144190431t / sn—m T

=0,014421t/sn—m

Birimitibariboyda dag:tilan debi, = oag = 89,96
Z L. 5960
gi= 0,01442 l/sn-m

Gi-2dig.  Gi-3dig.  Ui-4dig.  Ji-Odig.
Li 664 6044 066344 001442
1320 13,20 18,48 19,01 19,03
800 8,00 11,20 11,52 11,54
1440 14,40 20,16 20,74 20,76
2400 24,00 33,60 34,56 34,61
2. 5960| 5960 8344 85,94
v v

85,94 1/sn debi nasil adil dagitilabilir?

Yuvarlatmadan kaynaklanan hatalarin %10-
20 mertebesinde olmasi kabul edilmez.

Birim itibari boyda dagitilan debinin 5
haneye kadar alinmasi gerekir.

p Xt
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hi=...........mss

Hat tizerinde dagitilan debi, ]
~y ,-1debi dagitildik¢a azalacaktor, T J
= g’ s TR
Qpag=11,54 1/ "1 .EHesap:o,ssxQDa§_+QYangm=o,55x11,54+19,03+5,oo=3o,38 I/sn
e~
~
e BT Q=0,55x11,54=6,34 |/sne &
& = i %ng\
~
; y QHesap=01577XQDa§.+QYang|n
] L =0,577x%x19,03+5,00=15,98 |/sn
= 19,03 Ifsn Qpag=Li%q;=19,03 I/sn— @ N
o = Q=0,577x19,03=10,98,//sn
% o Ny, b
: : a\WEENA\ W) EAEN - Q=0
5,001/sn| [ " o an " Quangn=5,00 I/sn |
o
o S
1 3 4
(1-3)QHesap=0155XQDa§.+QUg+QYang|n (3-4)QHesap=01577XQDa§.+QYang|n
=0,55%11,54+19,03+5,00=30,38 1/sn =0,577x%x19,03+5,00=15,98 |/sn

P u
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3. Hesap tablosu (devami) 2 =R
Qs 95938 Isn O 85,94 I/sn Leag=| 1800 ) go om e
$315 315 Ve ezl J= 4,90E-03 JxL= 8,83 A o .
gi= 0,01442 l/sn-m =1200m
90  $110 $125 140 $160  $180 $200 225 $280 315 355 = -
Ok 18
g c ; — .ML
g c L ot b
~ 2L . - ss k=1.2
E O A - § R e
- A O 9 O .q_) S‘L
= 'M.\ % % -)L<O = S c ) Z *
o O O 2 |5 |5 |& |E 2 =
- g | |3 I T g |z |2 [ |3 s
= e = ) iy = 4 = =
3 s = o o > = B E = IS
= = & T = & o) [ Z = O > S =2
= | |3 |¥ |85 |3 s 12 g |z |y |2 Elz
(3+1 <SS = =1:
@ T v 7 Ad |O 2 3 T 3 s & = | >
1 2 3 4 5 6 7 8 9 10 11 12 13
SAB | - - - 3 - A - |95,938] 315 1,231] 4,90E-03] 8,83
3-4 1100 1,2 1320 19,03 .| 10,98 5,001 1598 140| 1,038 7,85E-03| 8,63
1-3  [800 1,0 g8oo| 11,54 6,34 | s00[ 3038 225 0,764] 2,64E-03] 2,12
2-4 900 1,6 1440 20,76 .| 11,98 5,00 16,98 160| 0,845 4,54E-03| 4,09
1-2  |1200 2,0 2400 34,61 19,03 -| 5,00 44,80 225 1,127| 5,75E-03] 6,90

ST, 5960 85,94
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4. Yuk kaybi tahkiki;

6,90 + 4,09 10,99 1-3-4 8,63 + 2,12| 10,75
1-2-4 690 + 4,09 10,99
H _
% Lsap=1800 m Nic=6,54 .mss Fark 0,24
SAB 0 280 -
1 - 4 < Ah(JxL)=0,14 mSS <1 mSS oldugundan
T secilen boru caplari uygundur.
@ 225 S =
—| O
Y& o S 0160
- 0 160 =14
hk=16,40 mss k=12
.9 L=1100 m 24
.
2305 \ 8,63 10,75

Standart boru caplari;

@20, 25, 32, 40, 50, 63, 75, 90, 110, 125, 14Q 160,
180, 200, 225, 250, 280, 315, 355, 400, 450, 013
560, 630, 710, 800, 900, 1000, 1200, 1400, 1500
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SINIF CALISMASI
ORNEK-

p XC
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ORNEK: Olii nokta metoduna gdre sebeke hesabi.
Niifusu 18 000 kisi olan bir yerlesim yerinin su ihtiyaci asagidaki sebeke sistemi ile dagitilacaktir. Asagidaki
hesap tablosuna gore; sebekede her bir hattin boru capini belirleyip, ylik kaybi tahkikini yapiniz. Boru caplarini

sebeke hesap plani Gzerine yaziniz. Sebeke ana borusunun capini hesaplayiniz. Sebeke ana borusundaki yuk
kaybini hesaplayiniz.

: ; . : -
+oroun=220 |/N-giin i i.v_,g 0,020 (1) Hazne ile sebeke arasindaki hesap debisi;Q,,,
D 2g o 1,5 % e Ugin XN o
= +
- SAB 86 400 Yangin
I1) Sebekede dagitilan debi; Q...
L=1400 m ) L (I1) Sebekede dagitilan debi QDag,
SAB 1’ 5><max qun 2 N
QDav -
1 k=2 A ) 3 86400
i ¥ (iii)Birimitibari boyda dag:silan debi;
- E ol B = QDag. - QDag.
Il % e = =
3 i o' i Z (Lxk) Z L
; p Standart boru caplary;
N k=14
il s =800 m Qs @20, 25, 32, 40, 50, 63, 75, 90, 110, 125, 140, 10,

e Qug=4 I/sn 180, 200, 225, 250, 280, 315, 355, 400, 450, 50
5 560, 630, 710, 800, 900, 1000, 1200, 1400, 1600
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COZUM Sebeke ana borusu capi ve dagitilacak debi hesabi

(1) Sebeke ana borusu debisi; Tl =t =~ 1 V2 Hesap tablosunun doldurulmasi
1,5%_ Q.. %N (SR Ideoims = —" metodolojisi;
Ty e +Q, D 29 a) Ug debi mevcutsa, ug debinin
; 86400 e 0,02 10112  gidecedi hat belirlenir.
1,5x 220x18000 = \ b) Sebeke plani Uzerindeki veriler
= +10 0,315 19,62 tabloya aktarilrr.
66400 - %1073 c) Her hattin hesap debisi hesaplantr.
3,30x10” m/ m,
=78,75It/sn (i) Vitk ket M = J x L d) Sebekeye dosenecek borularin
’ . IV) YUK KayDz, AN = J X caplari belirlenir.
(IT) Sebekeana bo_nfsu Gaft —330x10° x1400 e) Her hattin yuk kaybi hesaplanir.
Cap ¢315i¢In; ’ f) Gozler arasindaki yiik kaybi farki 1
4%Q =4,63mSS mSS’dan kiiciik olmali, Ah(JxL)<1 mSS
Suhiz; V = 2 oF (V) Sebekede dagitilacak debi;
s 4 x (78, 75/1000) Q - 1’ 5><max qun X N Hatlardaki yangin debileri
~ 7T X O; 3152 o 86400 Nifus g:la:eke szl?ularda Izlriularda
—1.011m/sn 1,5%x220x18000 borusu
= N<10 000 5 5 2,5
Standart boru gaplari; 86400 10 000<N<50 000 10 5 2,5
@110, 125, 140, 160, 180, 200, 225, 250, =68,75 It/ sn N>50 000 20 10 5

280, 315, 355, 400, 450, 500, 560, 630, 710,

\ . 3
B Prof. Dr. Ahmet GUNAY, Balikesir Universitesi, Mihendislik Fakiltesi, Gevre Muh. Bol. Cagis/Balikesir, agunay@balikesir.edu.tr, ahmetgunay2@gmail.com




? Qus 78,75 Usn Qbaz 68,75 I/sn Lo= 1400 E
$315 315 V= 1,0105 J= 3,30E-03 JxL= 4,63 e e
qi I/sn-m 1 k2 °,
90  $110 $125  $140 160  $180 200 $225 280 315 355 a o
llkﬁf_mss _E % o (o] i ..85.
g 5 |2 a P 1 :
= w =_ é SN k=1.4 4
o *U = = o 2 L-800m
,_1 5 8 (@ 5 ) Qug—4 V/sn
= % |z |Z 5 SO b g a
E |3 e & 0 5 = % : Sy < e ) .
] > 5 g T < ob — 5 = 8. Jj Birim itibari boyda dag:t:lan debi,
2 2 5 J EE | = = S & g = = E > (Lxk) 4630
5 = % T §0§ & é i 3 = N o E = =0,01577 It/sn—m
M T N 0 Al |2 = & T A T & = | >
1 2 3 4 5 6 7 8 9 10 11 12 13
SAB | 1400 - - - - - - 78,75 315 1,011} 3,30E-03] 4,63
3-4 800 14 1120 17,66 13,71 - 5,00] 18,71 1601 0,931] 5,52E-03] 4,42
1-3 600 1,0 600
2-4 700 1,2 840
1-2 900 2,0 1800

AWMU 5
5 A
¥
o

% 12373
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1 Qs 78,75 Usn e 68,75 l/sn Lgap= 1400 < .
$315 315 V= 1,0105 J=3,30E-03 JxL= 4,63 SAB
4
qi 0,0158 l/sn-m 1 k2 2
$90 ¢110 $125 ¢$140 $160 $180 ¢200 ¢225 280 $315 $355 ; © 180
— = hkﬁ.f....._mss E % 0180 0125 E %
E c w RS 5 O 140
\.: o g - E A 3 k=14 4
s x = o] g 350 L=800m
« — (@4 o e ) ~ Qug=4 l/sn
~ |~ 2 I £ &~ g 2 .z 3
E |z |2 |3 3 |5 |z |& |& @ > |,
o A 5 5 . T %ﬂ = D = & = 13-4 86l + 533 13,94
> 2 = 3 S 2 ! Z = o 1-2-4 902 + 6,06 15,08
o 8 & 'H =~ |© o ( 3 g, E 2 = Fark 1,15
z |z |& < [2E |s s s S |8 |5 |§ ¢|z gl '
2 |2 |13 ¥ |22 |12 3 |3 | |2 |y |2 ¢Elz
@ T Y 3 Ad |© 2 S T A T £ = | >
1 2 3 4 5 6 7 8 9 10 11 12 13
SAB | 1400 - - - - - - 78,75 315 1,011} 3,30E-03] 4,63
3-4 800 1,4 1120 17,66 13,71 - 5,00 18,71 140 1,216] 1,08E-02] 8,61
1-3 600 1,0 600 9,46 5201 - 5,00.IF 31,87 180 1,252 8,88E-03] 5,33
2-4 700 1,2 840 13,25 - 7,641 5,001 12,64 1251 1,030] 8,66E-03] 6,06
1-2 900 2,0 1800 28,39 15,61 - 5,00 33,86 180 1,331] 1,00E-02] 9,02
4360 68,76

&\l\wu s

AN
5
o

Iaar/
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2 Qun 78,75 lsn Qbaz 68,75 lisn Leap=| 1400 < . .
$315 315 V= 1,0105 J=3,30E-03 JxL= 4,63 $AB 1 T
qi 0,0158 Isn-m e 2
$90 $110 ¢125 ¢140 $160  ¢$180 ¢200 225 ¢$280 $315 $355 EP 0225 .
hk—i ....... mss _L"E ; 0140 E%
= c 0 160 =
£ S L . ™ C=I D4
ERN ERE S = g R
- — o 9 o » =
— ~ 2 5 o Ny 3 e 2 ¥ 134 442 + 175 6,16
- N~ c p— ) ) )
E 2] © o L0 L0 = L g &D X 1-2-4 29 + 344 6,40
A = =T b~ S S s |= £ [~ |3 = ’ S
- 3 S § I i = ' a = e < Fark 0,23
> - = + — - -
o (8 |2 |7 |:=2 |© |12 |Z |8 [& |E |[Z 2
z =z |2 r =& |& = @ o S| S
= = % 5 5 it 5 = < = < S Bl
(4] < TS = =1:
2 |T | = - e/ € 18 [ (& |z [£ =&
1 2 3 4 5 6 7 8 9 10 11 12 13
SAB | 1400 - - - - - - 78,75 315| 1,011} 3,30E-03| 4,63
3-4 800 1,4 1120 17,66 13,71] - 5,00 18,71 160] 0,931| 5,52E-03] 4,42
1-3 600 1,0 600 9,46 520 - 5,00IF 31,87 225 0,801] 2,91E-03] 1,75
2-4 700 1,2 840 13,25 - 7,641 5,00 12,64 1401 0,821] 4,91E-03| 3,44
1-2 900 2,0 1800 28,39 15,61 - 5,00] 33,86 225 0,852] 3,29E-03] 2,96
4360 68,76
&\l\MUa/eQb

% 12373
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3 QsaB 78,75 l/sn Qpag 68,75 l/sn Lsap= 1400 H v .
$315 315 V= 1,0105 J=3,30E-03 JxL= 4,63 $AB N T «
qi 0,0158 Vsn-m ! k2 2
$90 $110 $125 $140 $160 $180 $200 225 $280 $315 $355 200 q
e mss & % 0200 0 160 E%
,é\ % ~ O 160 '-I]
c < e & k=14
A N A = ; 3 S A
R > SO - ®
e > [ X & ) _ ‘e 2
— - @) b Lo ": o - .2 ?; r
E 7 S o) 0 5 = & é o0 - 1-3-4 442+ 315 7,56
_ > = = o ) &0 = — ) gt < 24 | 533 + 1,76 7,09
= 2] = Q = L = D - Z g <]ﬁ Fark 0,47
o 3 £ = 2 o o - D a k= 0 S
Z 2 Yot _ £ e ~ =) c A S g = = &
X 2 X s ! o Tl <L Q. o > 8 =
s | |12 [ [2& |2 g 1= |2 [E |y |2 E|#
m T v 7 S o = & T M T < = | =
2 3 4 5 6 7 8 9 10 11 12 13
1400 - - - - - - 78,75 315] 1,011] 3,30E-03| 4,63
800 1,4 1120 17,66 13,71} - 5,00 18,71 160] 0,931 5,52E-03| 4,42
600 1,0 600 9,46 520 - 5,00'IL 31,87 200 1,014| 5,24E-03] 3,15
700 1,2 840 13,25 - 7,641 5,001 12,64 160] 0,629 2,52E-03| 1,76
900 2,0 1800 28,39 15,61 - 5,00] 33,86 2001 1,078| 5,92E-03] 5,33
4360 68,76
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Leev

*,

4 QSAB 78,75 VSﬂ QDag_ 68,75 Ilsn I—SAB: 1400 ~1400 m b= ... 1mss
$315 | 315  V=| 1,0105 J= 3,30E-03 JxL= 4,63 NG, T
gi= 0,01577 l/sn-m L-%00m ?
$90  $110  ¢125 $140 160  ¢180 $200 225 280 315 $355 Jg oo 4
<. ... mss _ﬂ,% 0125 ﬁ‘g
~ [ ~ © 140 gll—ll
O PR I £ " s 4
iS * 5= 8, RZ i Qug=1 I/sn
- — o b ° [ v .
= - 2 % o = 3 =) @ *
S 7] S T3] NS S 50 = ,
- 2 : o - LO = 2 § S 1-3-4 861 + 3,15 11,76
| > g o — o o o1))] - N~ | 2 On < k ’ ) ’
= 3 S o I I g ‘D a = 2 < 1-2-4 533 + 6,06 11,39
o g | = g —~ |© o |~ < 2 £ 2 z Fark 0,37
z |z |& < |2 |s T 18 |a & [ |2 E|=
= | (8 | |28 |3 5 |= |8 |8 |y [|& E|=
m T A 3 Ao [ = & T o T & = | >
1 2 3 4 5 6 7 8 9 10 11 12 13
SAB | 1400 - - - - - 10 78,75 315 1,011} 3,30E-03] 4,63
3-4 800 1,4 1120 17,66 13,71 - 5,00 18,71 1401 1,216] 1,08E-02| 8,61
1-3 600 1,0 600 9,46 5201 - 5,00 31,87 2001 1,014f 5,24E-03|] 3,15
2-4 700 1,2 840 13,25 - 7,64 5,00 12,64 125 1,030] 8,66E-03] 6,06
1-2 900 2,0 1800 28,39 15,61 - 5,00 33,86 2001 1,078 5,92E-03|] 5,33
4360 68,76
&\l\MUa/er
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2,96 + 3,44 6,40 5,33 + 6,06 11,39
H [
=1400 m k=, mss =1400 m h=..... 1mss
SAB N\_ e SAB N, 00 T y
4 L
L=900 m L=900 m
0 200
S - £ 43 0 200 ol
s B8 9225 2 o140 SIS hef...mss B3 4 ons 78
| - 0 160 e : 3 0 140 I
A k=1.4 A g k=14 Q® 4
3 =800 m \® 3 L=800m ~N
Quc=4 1/sn Qug=4 lan
1,75 + 4,42 6,16 315 + 861 11,76
1-3-4 442 + 1,75 6,16 1-3-4 861 + 3,15 11,76
1-2-4 296 + 344 6,40 1-2-4 533 + 6,06 11,39
Fark 0,23 Fark 0,37

Standart boru cgaplari;

@20, 25, 32, 40, 50, 63, 75, 90, 110, 125, 140, 160, 180, 200, 225, 250, 280, 315, 355, 400, 450, 500, 560, 630, 710, 39032
900, 1000, 1200, 1400, 1600




Sira No Malzeme Miktar Birim Birim Fiyat Toplam SAB .34. 1-3. 2-4. 1-2
1 ¢315 1400 m 100,00 TL/m 140.000,00 1400 - - - -
2 $125 700 m 75,00 TL/m 52.500,00 - - - 700 -
3 $140 800 m 80,00 TL/m 64.000,00 - 800 - -
4  ¢200 1300 m 95,00 TL/m 123.500,00 - - 600 700
5 Vana, $200 5 Adet 650,00 TL/Adet 3.250,00 - - 5 - -
6 Vana, $140 2 Adet 550,00 TL/Adet 1.100,00 - - - 2 -
7 Dirsek,p125 1 Adet 450,00 TL/Adet 450,00 - 1 - - -
8 Vana, 315 2 Adet 950,00 TL/Adet 1.900,00 2 - - -
TOPLAM  386.700,00
Sira No Malzeme Miktar Birim Birim Fiyat Toplam
1 ¢315 1400 m 100,00 TL/m 140.000,00
2 $125 700 m 75,00 TL/m 52.500,00
3 $140 800 m 80,00 TL/m 64.000,00
4 ¢$200 1300 m 95,00 TL/m 123.500,00
5 Vana, $200 5 Adet 650,00 TL/Adet 3.250,00
6 Vana, $140 2 Adet 550,00 TL/Adet 1.100,00
7 Dirsek, 125 1 Adet 450,00 TL/Adet 450,00
8 Vana, 315 2 Adet 950,00 TL/Adet 1.900,00

TOPLAM 386.700,00

)
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ORNEK . . s
Gelecekteki niifusu 20 000 Kisi olan bir yerlesim merkezine ait sebeke H3ZN€ lle sebeke arasindaki hesap debist;
plani ve boru eksen kotlari agagida verilmistir. Sebekedeki boru 1,5% ax Ogan X N

caplarini 6li nokta metoduna gore belirleyiniz. YUk kaybi tahkikini (1) Qs =
yapiniz. Haznedeki su kotunu 440 m kabul ederek sebekenin her

noktasindaki isletme basinglarini hesaplayiniz. 1-0.02
Standart boru caplary; - N

(11) axQgan =220 1/ N —gin;
@20, 25, 32, 40, 50, 63, 75, 90, 110, 125, 140, 160, 180, 200, 225, 250, 280,

(111) SAB'da yangin debisi;
315, 355, 400, 450, 500, 560, 630, 710, 800, 900, 1000, 1200, 1400, 1600 \
Hazne su anngm =501/sn

kotu H(440 I
otu H(440) (iv) Sebeke basinct,

_|_
86400 Quang

LHa=1500 m k=i mss
Fiy 30 < (Ej <80-mss
A(400) k=2 B(391) / sebeke
(I;SOO " \bulﬂ l/sn (v) Birimitibariboyda dag:tilan debi,
£ | Q Q
—| © £ — d - d
hk=......mss _léﬁg? B? E% : d(Lixk) DL
2] A = (Vi) Sebekede dagitilan debi,
k=1.5
C(381) L=550 m D (390) Q= L, 5% 0 Ogon X N
R g 86400
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COzZUM (i) Sebeke ana borusu capi ve dagitilacak debi hesabi

(1) Sebeke ana borusu debisi;

1, 5x x N
QSAB o

max qun

86400
1,5x220x 20000
= +10
86400
=86,391t/sn

(1) Sebeke ana borusu capi;
Cap ¢355icin;
4xQ
7xD
B 4><(86,39/1000)
~ 7x0,355
=0,87m/sn

Standart boru gaplari;

@110, 125, 140, 160, 180, 200, 225, 250,
280, 315, 355, 400, 450, 500, 560, 630, 710,
\

Yangin

Suhizi; V =

2

(i) Hiol.eg"infz;Jzi-£
D 29
0,02 0,87
0,355 19,62
=2,17x10° m/ m,
(iv) YUk kaybz; Ah=J x L

=2.17%x107° x1500

Hesap tablosunun doldurulmasi
metodolojisi;

a) Uc debi mevcutsa, uc debinin
gidecegi hat belirlenir.

b) Sebeke plani Gzerindeki veriler
tabloya aktarilir.

c) Her hattin hesap debisi hesaplanir.
d) Sebekeye dosenecek borularin
caplari belirlenir.

e) Her hattin yuk kaybi hesaplanir.
f) Gozler arasindaki yuk kaybi farki 1

=3,26mSS mSS'dan kiiciik olmali, Ah(IJxL)<1 mSS
(V) Sebekededagitilacak debi,
Q ] i3 1’ 5Xmax qun xN Hatlardaki yangin debileri
bag. 86400 Niifus Sebeke | Ana Tali
ana borularda | borularda
~1,5x220x20000 borusu
= N<10 000 5 5 2,5
86400 10 000<N<50 000 10 5 2,5
=76,391/sn N>50 000 20 10 5
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k|
70| - P Hazne su
COZUM (I) Hesap debisi Standart boru caplary; katgH(43D)
@110, 125, 140, 160, 180, 200, 225, 250, 280, Laa=100m .
315, 355, 400, 450, 500, 560, 630, 710, )
A(400) k=2 B(391)
L=500 m
%u]_:? I/Sn
é g S L his......mss 4 iEE:
.— % = -D" o 5 - X ﬂl
— ~ _d. :z i
2 = o N 'z A 3 D Cree L=550 m D (390)
o X, Te) S R S = © w2=4 l/sn
< — : . O = o
—~ | g A I I o = B
= ) 2 — ‘— O < < [<B]
= Z = o o | |= as > T
- = gs @ =
- 75 O —_— %)
Nk : E 3
c
= = |5 2 |E |5 |s |s |s < 2 |
X = X = < I = = = Lo .
2 X 3 - »ah & 5 - - @ I O
o © o jik < o o > o I > I
0 I 4 — A = ~ o o ) @4 o
1 2 3 4 3) 6 / 8 9 10 1 12
HA
CD 550 1,5 825
AC 300 1
BD 400 1,5
AB 500 2

PE
B

Prof. Dr. Ahmet GUNAY, Balikesir Universitesi, Miihendislik Fakiiltesi, Cevre Miih. Bl. Cagis/Balikesir, agunay@balikesir.edu.tr, ahmetgunay2@gmail.com

*

Leev



% 12373

Leev

Prof. Dr. Ahmet GUNAY, Balikesir Universitesi, Miihendislik Fakiiltesi, Cevre Miih. Bl. Cagis/Balikesir, agunay@balikesir.edu.tr, ahmetgunay2@gmail.com

1
am am Hazne su
OZUM (i) Piyozometre kotlari - A V2 kotu H(440)
c ( ) y (|) H|d,egim; e Lna=1500 m TR mss
D 29 . Y¥™S * 7 -
(i) Yuk kaybz: Ah = J x L e ker Eb("’g”
w=7 l/sn
.. S 0| E
hk: ....... mss _lL% ‘ﬁ'<8r
; k=1.5
_ Coz8) L=550 m D (390)
) w2=4 l/sn
;go Haznenin tamamen
O ~ w .
. — G = Piyezometre  Kotu,| dolu olmasi halinde
E & § S = Boru eksen kotu, m|m su basinci
= |2 [~ |z g <
Qo - Fa
- |E |2 8 |E |2 2|3
< ~ o o > Q = |8 e © e
=X |2 |8 v |2 8l¢ |& |[B 2 |2 g |2
o o — 2z :
o |T I |/ | & Elx 5 & 5 & = &
13 14 15 16 17 18 19 20 21 22 23 24 25
HA 1500] 86,39
CD 5501 21,72
AC 300] 36,75
BD 400| 14,70
AB 500] 44,24
&\l\MUa/er



[
n
=
: X
Il
'S = l/sn
© — ammmEEs
a Q S I/sn
@4
< Y
- A
. aae—
: cecca) B >\ | Q=7 l/sn
. c
n
<«—>] 3 =
—~ o= o
\ ; S g |2
* = 12 |[& |2 . 2 2
2 = X ~ 27 z 3 D
(o) % [¥e] ~ .2 k=)
o R 0 Lo e S g
-----} D A (g T] ? o % o %0 %
’E\ iR e} o — A On %‘ < 8
= @ = o o o ) m > T
Quc = I/sn - |z 5 © =
¢ anl’l:5 I/Sn ° é‘ = "% _ 8—» c =
2 g |2 |12 lelglele |2 |2 |F
5 < |2 T |2 |12 |38 |5 |s G I
0 T v ] =) c I= |& |o O o o
1 2 3 4 5 6 7 8 9 10 11 | 12
HA
CD 550 15 825| 23,13| 12,72 - | 400 27.13] 16,72 5,00| 21,72
AC 300 1 300 8,41 463 - [2713] 3554 31,75] 5,00| 36,75
Y BD 400 1,5 600| 16,82 - | 9,70] 0,00 2382 9,70 5,00| 14,70
Qug1=41/sn 35 500 2 1000] 28,03] 15.42] - |2382] 51,85 3924 5.00| 44,24
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COZUM-1 (i) Hesap debisi
QSAB 86,39 I/sn Qsdd 76,39 l/sn Hazne su
; 0.028 Usnm kotu H(440)
al ’ LHa=1500 m IR mss
$90 ¢110 ¢125 ¢140 @160 ¢180 $200 ¢225 $280 ¢$315 ¢355 ¢ A(400) k=2 KB(391)
L=500 m \2
— u=7 l/sn
E| 5|5 |2 JE olE
S g = = o A hi..omss L& 7S
22| . 2 | 2 l L3
3 S ) = iz Nz 3 2 | »
3 % 3 N~ 5 R o o k=15
- Sl = N G 9 E | = Cssy) [=550 m % (390)
— e < I Il T o U g A _
= RN e o — — % < < e} u2=4 l/sn
= Z = o4 o o - aa > T
— = 5 © c
1E1E .2
2 lz|ls|2|E|lals|ls|ls| 2|23
) = < X Ry # 5 - = o e O =
S 5 b o S > o S o I ) I S
m T N — =) < ~ o o O o o | m
1 2 3 4 5 6 7 8 9 10 11 12 | 13
HA 1500 - - - - - - - - - 86,39 |[HA
CD 550 1,5 825| 23,13| 12,72] - 4,001 27,13] 16,72 5,00| 21,72|CD
AC 300 1 300 8,41 4,63 - |27,13] 35,54 31,75 5,00 36,75|AC
¥ o
BD 400 1,5 600] 16,82 - 9,70] 0,001 23,82 9,701 5,00| 14,70|BD
AB 500 2 1000] 28,03] 15,42 - 23,82 51,85 39,241 5,00] 44,24|AB
P 2725 76,39
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COZUM-1 (i) Piyozometre kotlan

Hazne su
kotu H(440)
- La=1500 m e TISS
;go Haznenintamarmen| —  \ ™ 4
= - - o) Piyezometre  kotu,| dolu olmast halinde Aioo) S 5oy
£ Z § & = |Boru eksen kotu, m|m su basinci \bup? I/sn
- — g o O 3 £
- B2 A % o - : o o E
2 o) 0 E B 3 S...mss US S
o Q 3 =1 = g g 2 E N M
c =~ o o~ > o X Y < < - -
=l 2| g || s | 28| = | & | 2 2| 2 o - K =15
2| T T = T & E - A 3 A 8 A 3 Caey) =550 m % (390)
13| 14 15 16 17 18 19 20 21 22 23 24 25 w2=4 I/sn
HA | 1500[ 86,39 355] 087] 00022] 328f440 400  [440  [436,72 ! - O i
CD 550 21,72 180f 0,85 0,0041 2,27 381,001 390,001 435,56 433,29 54,56 43,29 @110, 125, 140, 160. 180. 200. 225. 250. 280
AC | 300 36,75] 225] 092] 0,0039] 1,16] 40000[ 381,000 43672] 43556 36,72] 5456] 315, 355, 400, 450, 500, 560, 630, 710,
BD 400 14,70 140f 0,96] 0,0066 2,66 391,001 390,001 435,78 433,12 44,78 43,12
AB 5001 44,241 280} 0,72 0,0019 0,94 400,001 391,001 436,72 435,78 36,72 44,78
AC CD Toplam
ACD 1,16 2,27 3,43
AB BD Toplam
ABD 0,94 2,66 3,60
TR Fark 0,17 <1 mss olmah

AN

>
o

*
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COzZUM-2 (i) Hesap debisi

Hesap debileri ayni!

Hazne su

Qsap 86,39 lsn Qsdd 76,39 l/sn
qi 0,028 l/sn-m
$90 ¢110 ¢125 ¢140 ¢160 ¢180 200 ¢225 $280 $315 355
sl R 5 |8 Z &
> = 9 9 oed 27 S b=
S = o ~ |z §= ° S
- 3= Lo o) o ) = K
s 5 T T S |3 3 = 5
S - O o — yik o g s 8
= 2] = o o o - m > T
- % e 0 c
- %) O _— n
P = o - —
= -~ (e 2 c >
= =z [ |2 [ |2 |g |g |2 |2 |9
= z (3 [X |5 [} [5 | [= & o |
2 T ¢ [ 18 [ |21 & |6 [& |o
2 3 4 5 6 7 8 9 10 11 12
HA 1500 - - - - - - - - 186,39
CD 550 1,5 825| 23,13] 12,72 - 4,001 27,13] 16,72 5,00| 21,72
AC 300 1 300 8,41 4,63 - |27,13] 3554 31,75 5,00] 36,75
F ¥
BD 400 1,5 600] 16,82| - 9,70 0,00] 23,82 5,00] 14,70
AB 500 2 1000] 28,03] 15,42 - |23,82] 51,85 39,24 5,00] 44,24
T 2725 76,39
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kotu H(440)
Lua=1500 m hk=.........mss

A(400) k=2 B(391)

L=500 m \b
u1:7 I/Sn
£
s | O [Te) E
he=......mss Y& S
e k=15
Coz8) L=550 m

Standart boru gaplari;

?110, 125, 140, 160, 180, 200, 225, 250, 280,
315, 355, 400, 450, 500, 560, 630, 710,

Q{g (300)
w=41/sn



L |

COZUM-2 (i) Pivozometre kotlari

Hazne su
kotu H(440)
H,\ Lna=1500 m
-,§D Haznenin tamamen Awoo)
_ — > = Piyezometre  kotu,| dolu olmast halinde
E & § Qo < |Boru eksen kotu, m|m su basmnet Hs
] _‘ N — a O —————— e e e ek mss kv clvln
- ‘D A = 3 < -
2|l 2 | 2| &8 | 8 ) -
o o % % = g ~ c>€ C(381)
S| = g =5 I IS £ o I 3 I 3 I g
S| = 3 3 N 2 8 & g S & S 5] S
m T T M T e = s /M n ;M %) /M %)
13 14 15 16 17 18 19 20 21 22 23 24 25
HA | 1500 10,00 355 0,87 0,0022] 3,28|440 400 440 436,72 - -
CD 550 21,72 160f 1,08] 0,0074] 4,09] 381,00 390,00] 434,63| 430,54 53,63 40,54
AC 300 36,75 200f 1,17] 0,0070] 2,09] 400,00 381,00 436,72 434,63] 36,72 53,63
BD 400 14,70 140f 0,96] 0,0066f 2,66] 391,00] 390,00 433,91| 431,26] 42,91 41,26
AB 500 44,24 225 1,11] 0,0056f 2,80] 400,00 391,00 436,72 433,91] 36,72 42,91
AC CD Toplam Standart boru caplari;
ACD &R L 6,18 @110, 125, 140, 160, 180, 200, 225, 250, 280,
315, 355, 400, 450, 500, 560, 630, 710,
AB BD Toplam
ABD 2,80 2,66 5,46
AT Fark 0,72 <1 mss olmal

AN

A
& H
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Hazne su
kotu H(440)

hk=4,5 mss
e (11-6,56)
e
L=500 m \b
0 280 u1=7 l/sn
£ 0 225 (11) A
- O Lo
h=4,29 mss Y& 9220 0 140 E %
i) e @ 180 !
....... . 0 160 él )
Css) L—550 m Qg (390)
w2=4 l/sn
I. Alternatif basmg farki 0,21 mSS
0,26 mSS

II. Alternatif basmg farki

) X
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