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Genel Tanimlar
Tesisat ve Sistem
Tasarim

Cok Pompali Sistemler
Problemler

Sunum Akisi




Tarihce

® Santrifuj pompanin esas mucidi Fransiz fizikgi
DENIS PAPIN (1647-1714). Pompa, spiral govde-
Salyangoz ve ¢ok kanatl carktan olusuyordu (1705).

® 1785 de John SKEYS ilk eksenel akisli carkin
patentini almistir.

® 1846'da Amerikan W.H.N. JOHNSON firmasi ilk 3
kademeli santriflj pompayi yapti.

® Eksenel kuvvetin dengelenmesi icin dengeleme diski
uygulamasi ilk defa 1894 ‘de yapildi. '
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Temel Kavramlar

® Basing : Birim alana gelen kuvvet P=F/A

® Insan yiz 6lcimi ~1.5m?2, viicuda gelen kuvvet
F=1.5x100000=150000N=15 Ton!

® Yogunluk : Birim hacimdeki madde kutlesi
® Su p: 1000kg/m3, 1m?3 su 1ton
® Demir p: 8000kg/m3, 1m3 demir 8ton
® Civa p:13600kg/m3, 1m?3 civa 13.6ton!
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Temel Kavramlar

® Viskozite : Akisa karsi ic direng,
Akmazlik
Su Silikon Yagi
Yogunluk 1 kg/dm3 1 kg/dm3
Viskozite 1cSt 10000cSt
Gorunum Saydam Saydam
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Pompa Ne Yapar?

MEKANIK ENERJI

Pompa

N

HIDROLIK ENERJI /
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® Mekanik Enerji Kaynaklarimiz..

® Elektrik motoru
® Icten yanmali motor (benzin, dizel, gaz, vs.)

® TUurbin
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® Enerji Donusumu;
® Oteleme Hareketi - Hacimsel

® Merkezkac/Donme(Vorteks) . Rotodinamik
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Siniflandirma : Enerji Donusumiu

® Rotodinamik
® Radyal (Radial),
® Karisik akimli (Helical, Diagonal),
® Eksenel (Axial)
® Hacimsel Pompalar
® Digli,
® Pistonlu,
® Diyaframli, P~
® Burgulu, vb...
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Rotodinamik Pompalar

Radyal Yari Eksenel

‘/.
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ytandart Siniflandirma

: Yapisal Ozellik
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Cark Sayisina Gore;

Tek Kademell

Cok Kademeli

Cark Ekseninin Pozisyonuna Gore;
Yatay Milli

Dusey Milli

Cark Sekline Gore;

Tek Girisli

Cift Girisli (Double Suction)

Emme Flansinin Pozisyonuna Gore;
Uctan Emisli (End Suction)
Yandan Emisli (Side Suction)
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Ana Parcalar

O-Ring Sulama Halkasi
Salmastra Baskisi (Glen)

Rulman Yatagi

Cark Mil

Rulman Kapagi
Asinma Bilezigi

Cark Kamasi

Cark Somunu
Kaplin Kamasi

Destek A/

Salyangoz Govde

Rulman
Glen Saplama

Bosaltma Tapasi

Yumusak Salmastra

Salmastra Ku
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Ana Parcalar

Kor Tapa
Cark Kamasi
Asinma Bilezigi

Saly. Ust Govde

Pompa Carki

Hava Alma Vidasi

Salmastra Sulama Borusu

Yumusak Salmastra

Glen

i Rulman
Deflektor |_

Rulman Kapadi ﬁ -'

Pompa Mili

Kama

Sikma Somunu ve Saci Rulman Burcu
Rulman Yatadi
O-Ring .
Salmastra Yatagi
Salmastra Burcu
Salmastra Burcu

Sulama Halkasi
O-Ring

Diz Pim

Salyangoz Alt Govde

Bosaltma Tapasi Cift Salyangoz Uygulamasi



POMPA ve MAKINA SANAYI TIC. AS.

Ana Parcalar

Son Kader_ne Difuzord

Govde Kademe Basma Govdesi
Saplamasi  Govdesi Asinma & ' ;
Emme Govdesi Kor Bilezigi % -
’\Taga /dDifu;('jr f ,0-Ring \—L/

Kaymali
Yatak

-~

L\l\\

Rulman Yatagi
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9 9 T Salmastra
Gleni
Uc Yatak
ﬂ\ — _/"I — == Kapa§|
, Kavrama Kamasi
= = T ST
Cift Sira Bilyali Rulman
j Yumusak Salmastra
; : e
A | | 3
ark Asinma :
Mil Somunu . Eg:rlfag Bilezigi Mil \ Sulama Halkasi
Asinma Bilezigi Kor Tapa Ara Bur¢ Salmastra Burcu




Genel Tarifler

® Basma Yuksekligi: H

Pompanin birim agirliktaki akiskana
kazandirdigi enerjiyi temsil eder

H = (P¢ - Pg)lpg + (V¢2-Vg?)/2g + (Zg¢-Zg)

— N\ ANG /)
Y Y Y

Basing Enj. Kinetik Enj.  Potansiyel Enj.
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Basma Yuksekligi




En Genel Halde; H = (P, - P)/pg + (V,2-V
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Ozet Olarak
H=H, +2ZH,
OH, , =2,-7Z,

‘ZH _Hsurekll Hyersel

® H_. . :Borularda olugsan surtunme kaybi

® H, ...-Tesisat elemanlarinda(dirsek, vana,
gek valf, vb.) olugsan kayip p_~

2012 /



$ta1tda1't" I

POMPA ve MAKINA SANAYI TIC. A "

® H_ o = ZAQ2

surekli o= 2
H=H_+KQ
®H __. =5kQ?
yersel
Round elbow v 15° 3oe 45° &i0e 90"
Surface Surface Surface Surface Surface
smooth|rough | smooth|rough | smooth| rough | smooth|rough | smooth | rough

Cfor R=0 0.07 |00 014 (020 | 025 (035 (050 (070 118 1.30
Cfor R=d 0.03 |- 007 |- 0.14 034 019 (048 | 0.21 |0.51
Ctor R=2d 003 |- 006 |= 009  0.1% (012 026 |14 030
Ltor R 5d 0.03 |- 0.0e |- 0.08  |0.1e 010 (020 | 00100 0,20

Mumber of circum-
ferential welds

g
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Pipe e—g
9m
2
O
R
=]

N

12m " 3om ; va

__________ E1

Vi V4 0 V2 dia. 3"
BII 4'

Ornek: e
H = (P, - Py)lpg + (V,*V,2)/2Q + (Z;-Z) + ZH,

P,=P;, V,=V, Z,-2,=60
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POMPA ve MAKINA SANAYI TIC. AS. ]

Sistem Egrisi

100

90

80 /

60

50

H [m]

40
30

20

0 250 500 750 1000 1250
Q [m3/h]

2012 /




Genel Tarifler

® HIDROLIK GU(} ' Phig
Pompanin akiskana aktardigi faydali gucu
temsil eder
® Py = p.g.Q.H [W]
p: yogunluk [kg/m?]
g: yer ¢cekimi ivmesi [9.81m/s?]
Q: debi [m3/s]
H: basma yuksekligi [m]
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Genel Tarifler

e MIL GUCU : P,
Pompa miline tahrik elemaninin(motor,

turbin, vb.) aktardigi faydali gucu temsil
eder.

Pni =M. o [W]
M : Pompa milinin momenti [N.m]
o . Milin acgisal hizi [1/s]
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Genel Tarifler

® POMPA VERIMI :

Pompanin miline gelen gug ile pompanin
siviya aktardigi faydali gucun oranidir.

N =Pug/P

mil
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Genel Tarifler

Phid Pmil
ﬁ ' = Tlpom = Mot = 779/
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Hangi Cark?




® Tesisin Emmedeki Net Pozitif YUukU

_(R+R-P)
p-9

Pe: Kap Basinci (Kapali kaplarda)
Pb: Atmosfer Basinci

Pv: Sivi Buhar Basinci (Calisma sicakliginda)
Hk: Emmedeki toplam yuk kaybi
Hs: Emme YUuksekligi / Derinligi

ENPY.. ‘H, +H.




tandart 1

POMPA ve MAKINA SANAY| TiC. AS. Sl i’

Ti°c] | Pb [bar]

Su i¢in Buhar Basinci

o| o,0061 20
20 | 0,0234
: 6,0 /
40 | 0,0738 /
5,0 /
60 | 0,1992 E‘ 4.0 /
0 ' /
| S
80 | 0,4736 a
T 3,0 /
100 1,0133 20
110 | 1.4327 1,0
120 | 11,9854 0,0
0
140 | 3,6140
160 | 86,1810
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Open sump Closed tank
Pb
pe = pb + pe
|
7 l S ' 7
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Kavitasyon




Kavitasyon

POMPA ve MAKINA SANAYI TIC. AS.



Kavitasyon




Kavitasyon

POMPA ve MAKINA SANAY| TIC. AS.
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_POMPA ve MAKINA SANAYI TIC. A

Kavitasyon
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Pompa Karakteristik Egrileri
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Karakteristik Egri

Pompanin Karakteristik Egrileri

Hm D.n:sabit n (%)
(m)

Pe (KW)

ENPY (m)
(NPSH)
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N\

a Noktasi

1/
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Htandart Devir Sayisi Degisimi

Devir sayisina bagl olarak Hm=f{Q) egrisinin degisimi (D=sabit)
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Paralel Bagh Pompalar

Esdeger iki pompa paralel badli

Paralel bagh pompalar

2012



Paralel Bagh Pompalar

2012
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Seri Bagh Pompalar

Esdeder iki pompa seri bagl

Seri bagl pompalar

fa Q1=Q2=Q
2 Hi + H2=H




Seri Bagh Pompalar




Serl mi? Paralel mi?
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H (Basma yuksekligi)

2012

kQ? (sistem egrisi)
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POMPANIN CALISMA BOLGESI DISINDA
CALISMASI SONUCU ORTAYA CIKACAK

SORUNLAR SUNLARDIR:

2012

YATAK OMRUNUN AZALMASI,
SALMASTRA OMRUNUN AZALMASI,
MiL KIRILMASI,

iCc SURTMELER,

GURULTU VE TITRESIM ARTMASI,
ENPY EMNIYET PAYININ AZALMASI.

/
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