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OZET

Bu c¢alismanin ilk boliimiinde pompalarla ilgili temel kavramlar ele alinarak
pompa tipleri ve hangi pompanin nerede kullanilmasinin uygun olacagi arastirildi.
Calismada pompalarin c¢alisma prensipleri ve uygun pompayr tasarlayabilmek igin
kullanilan yontemler ilgili formiillerle birlikte tek tek incelenerek Ornek tasarimlar
yapildi. Bu tasarimlarin bilgisayar programima (MATLAB) aktarilmasi i¢in akis
diyagramlari olusturularak bilgisayar yardimiyla tasarim gergeklestirildi  ve
programlama agamalart agiklandi. Sonug olarak tasarimin programa aktarilabilirligi
kanitlanmis oldu.

Anahtar Kelimeler: MATLAB, paletli pompa, disli pompa, radyal santrifiij pompa,
eksenel santrifiij pompa
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SUMMARY

In the first part of this study, the basic concepts of the pump has been
investigated. Pump types and operation sites have been determined. Then, design
principles of pumps and formula have been analysed. Sample designs have been
stutied. The flow diagrams have been prepared in order to cooperate with computer
program (MATLAB). At the end, the transferability of the design program has been
shown.

Keywords: MATLAB, vane pump, gear pump, radial centrifugal pump, axial pump
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BOLUM 1

GIRIS

Sivilara hidrolik enerji kazandirarak tasimmasimi saglayan makinalara pompa
denilir (Yalcin, 1998). Su yag gibi bir akiskani istenilen basing ve debide sisteme
gonderirler. Bir tiir turbo makinedir. Hidrolik pompa dénme hareketini genel olarak
sabit sistemlerde elektrik motorunun; tasmabilen sistemlerde i¢ten yanmali motorun

tahriki ile saglarlar.

Pompalar emis hattindan emdikleri akiskan1 basma hattindan hacimsel bir
kiigiilme ile basarlar. Bu sayede akiskan diisey ve yatay olarak uzaga tasinmis olur.

Sabit debili ve degisken debili tipleri mevcuttur.

Endiistrinin hemen hemen her alaninda pompa kullanilmaktadir. Insan kalbi bile
pompaya bir 6rnektir. Kullanim alanina gore farkli tipte bircok pompa mevcuttur. Bu

pompalar da kendi aralarinda basing, debi, giic yonlerinden faklilik gosterebilmektedir.

Pompalara olan ihtiyag, teknolojinin de gelismesiyle birlikte her gecen giin
artmaktadir. Pompalarin; araglarda benzinin basilmasi ve yag iletimi, kazanlarda
kimyasal dozlama, sogutma kulelerinde su sirkiilasyonu, sebeke suyu iletimi gibi

kullanim alanlar1 vardir.

Makine miihendisi, en kisa siirede en az hatayla sistemlerin tasarimini yapar.
Bunu yaparken sistemin kullanish ve diisiik maliyetli olmasini saglar. Kullanim alani
bu kadar genis olan pompalar icin de bu kural gecerlidir. Pompa tasarimi yaparken bu
konuda makine miihendisine en biiyiik yardimci; paket programlara bagli kalmayan
makine miihendisinin kendisinin hazirlamis oldugu bilgisayar programidir. Yapilan bu

program ile optimum zaman-is-maliyet sartlari saglanabilmektedir.



BOLUM 2

PALETLIi POMPA

Bir hazne ve bu haznenin i¢ine eksantrik yerlestirilmis silindirik bir rotordan
olusur. Debi eksantrikligin artmasina bagl olarak artar. Paletler, rotor iizerinde agilmis
kanallara yerlestirilir ve bu kanallar i¢inde rotorun doniisiiyle olusan merkezkag
kuvvetin etkisiyle asagi yukar1 hareket ederler. Ayrica paletlerin diplerine konmus olan
yaylar paletleri ¢evreye dogru iterler. ltilen paletler hazneyle rotor arasinda kalir.
Hazne icinde rotorun donmesiyle a¢ilan kanatlar vasitasiyla emilen sivi basma hattina
taginir. Kanadin itilmesi kanat uclarinda iyi bir sizdirmazlik saglasa da zamanla kanat
ve govde yiizeyi aginacaktir. Bunu dnlemek icin kanatlar kanalli veya kesik ug¢lu olarak
yapilarak kanadin govdeye asir1 yiikklenmesi engellenir. Bu tip pompalarda basma
yiiksekligi arttikga palet adedini de artirmak faydali olur. Belli bir basing seviyesinin
iistiinde ve akigkanin yaglama karakterigine bagli olarak stator ile paletler arasindaki
yag filmi yirtilabilir. Bu da asinmaya neden olur. Takriben 150 bar’in iistiindeki sistem
basinglarinda c¢alisan paletli pompalar, bu baski kuvvetini azaltmak igin ¢ift paletli

olarak tasarlanir (Karmel, A.M.).

Paletli pompalarin yararlar1 asagidaki sekilde 6zetlenebilir;

e Yiiksek basinglarda ¢alisabilir,

e Kisa siireli kuru ¢alisma miimkiindiir,

e Vakum kapasiteleri yiiksektir,

e Solventler ve LPG igin kullanilabilirler,

e Palet agilmasindan kaynaklanabilecek asinmalar1 en aza indirir,
e Boyutlar kiigtiktiir ve

e Giirtltiisiiz ¢alisirlar.



Paletli pompalarin mahsurlart ise su sekilde 6zetlenebilir;

e Yiiksek basinca dayanikli degildirler,

e Yiiksek viskoziteli sivilarda ¢aligmalarisi oldukea giictiir,
e Asmdiricilar ile kullanilamazlar,

e Fazla elemana sahitirler,

o Iscilikleri fazladir ve

e Kacaklar fazladir.

2.1. Paletli Pompa Tiirleri

e Tek odali paletli pompalar
e Cift odal paletli pompalar

Iki tipte de palet ve rotor bulunur. Aradaki fark, hazne seklinden kaynaklidir.
2.1.1. Tek odal paletli pompalar

Paletlerin strok hareketi dairesel i¢yapiya sahip bir halka (stator) ile sinirlanir.
Rotor eksenine gore eksantrik yerlestirilmis olan halka nedeniyle, deplasman

odaciklarinin hacmi devamli olarak degistirilir. Odaciklarin doldurulmasi (emis) ve

bosaltilmasi islemi, ¢ift odali paletli pompalardakinin aynisidir (Exner, et al., 1998).



Sekil 2.1. Tek odali paletli pompa (MEGEP, 2007)

2.1.2. Cift odah paletli pompalar

Stator, ¢ift kam olusturan bir i¢ yiizeye sahiptir. Bu, her bir paletin, milin her bir
doniisiinde iki kez strok yapmasima neden olur. Iletim odaciklari; iki palet, statorun i¢

yiizeyi ve yanlardaki kontrol plakalar1 arasinda olusturulur.

Sekil 2.2. Cift odal1 paletli pompa (MEGEP, 2007)



2.2. Paletli Pompa Ana Elemanlar:

Bir paletli pompanin ana elemanlar1 govde, rotor, paletler, pompa mili, mil

yataklar1 ve sistemi dis etkilerden koruyan bir hazneden olusur.

Sekil 2.3. Paletli pompa ana elemanlari

Sekil 2.4. Paletli pompa montajinin gosterilmesi



2.3. Paletli Pompa Tasariminda Kullanilan Formiiller

Paletli pompa tasariminda asagidaki donelerin bilinmesi gereklidir:

e Basing

e Discap

e Devir sayisi

e Palet sayisi

o Palet yliksekligi
e Malzeme gerilme

e Kullanilacak akigkanin 6zgiil agirlig

Et kalinliginin hesaplanmasi;

Verilen dis ¢apa gore et kalinligi ve emme-basma boru g¢aplari hesaplanir.

Hesaplanan degerlere ve yiikseklige gore hazne gizilir.

(2.1)

Emme basma boru ¢aplarinin hesaplanmast;

R <100mm — EmmeBasmaBoru Cap: =1.2"

R >100mm — EmmeBasmaBoru Cap: = 3/ 4"

Basma yiiksekliginin hesaplanmast;

(2.2)

< |T



Rotor ¢apinin hesaplanmasi (Yaklasik hesap);

Rotor ¢ap1 ve palet boyu yaklasik olarak hesaplanir. Palet kalinlig1 ve boyu da

rotor merkezine gobek ¢ap1 dl¢iisiinde delik agilir.

Dr=0.75-R

Palet boyunun hesaplanmasi (Yaklasik hesap);

I=R-Dr+3

Biitiin hacmin hesaplanmast,

2
v, = 2R
4
Rotor hacminin hesaplanmast;
2
V. = 7-Dr b
4
Debinin hesaplanmast;
Q _ (VB _Vr) n
60

Gliciin hesaplanmast;

Ne= 79 HM pg
75-7yg

g6z Oniinde bulundurularak rotor ve paletler ¢izilir. Mil ve gobek cap1 hesaplanarak

(2.3)

(2.4)

(2.5)

(2.6)

(2.7)

(2.8)



Mil ¢apinin hesaplanmast;

d., =14.4-3 (EJ (2.9)

n

Gobek ¢apinin hesaplanmasi (yaklasik hesap);

d =d_. +3mm (2.10)

gdbek mil



2.4. Paletli Pompa Tasarim Programi Akis Semasi

2.4.1. Ana program

C o msa )
%i/

Pompa Donelerini Gir
P (Basing, bar)
o; (Malzeme Gerilme, kgf/cm?)
R (D1s Cap, mm)
n (Devir Sayisi, d/d)
z (Palet Sayisi, Adet)
b (Kanat Yiiksekligi, mm)
y (Ozgiil Agirlik kgf/m?)
n (Genel Verim.%)

\ 4
“HESAP” Butonuna Bas

\ 4

Pompa Cizim Parametrelerinin Hesaplanmasi
H (Basma Yiiksekligi, m)
D, (Rotor Cap1, mm)
| (Palet Boyu, mm)
Vg (Biitiin Hacim, m?)
V, (Rortor Hacmi, m%)
Q (Debi, m*/s)
Ne (Giig, BG)
dmit (Mil Capi, cm)
ysper (GObek Capi, mm)
t (Et Kalinligi, cm)
dem (Emme Basma Boru Caplari. inch)

\ 4

Pompa Cizim Parametrelerinin
Ekrana Yazdirilmasi

\ 4

“CizIM” Butonuna
Bas

\ 4

Pompanin Ekrana
Cizdirilmesi

o D

Sekil 2.5. Paletli pompaya ait ana programin akis semasi




10

2.4.2. Alt program

( BASLA )

\ 4

Pompa Donelerini Gir
P (Basing, bar)
o; (Malzeme Gerilme, kgf/cm?)
R (D1s Cap, mm)
n (Devir Sayisi, d/d)
z (Palet Sayisi, Adet)
b (Kanat Yiiksekligi, mm)
y (Ozgiil Agirhk, kgf/m?)
N (Genel Verim,%)

A 4

t= P-R (Et Kalinlig1, cm)
2.0,
R<100mm R>100mm
R (D1s Cap, mm)
\ 4 \ 4
dem (Emme Basma Boru Caplari) € 14” Jery (Emme Basma Boru Caplari) € 347

A 4

H= B (Basma Yiiksekligi, m)
v

A 4

Dr=0.75-R  (Rotor Capi, mm)

\ 4
I=R-Dr+3 (Palet Boyu, mm)

A 4

2
Vg = i '4R .b  (Biitiin Hacim, m®)
v

2
V. = ”'Er .b  (Rotor Hacmi, m®)




(Vg -V, )n Debi. m
Q_—GO (Debi, m’/s)

\ 4

Ne =2 Q-HM  (Giig, BG)
751,

\ 4

d,, =14.4; (&J (Mil Capy, cm)

n

A 4

dgdbek = dm“ +3mm  (Gébek Capi, mm)

v
SON

Sekil 2.6. Paletli pompaya ait alt programin akis semasi
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2.5. Paletli Pompa Tasarim Programinin Uygulanmasi

Pompa doneleri:

P = 60bar (Basing)

R =135mm (D1s Cap)

n =1000d /d (Devir Sayisi)
z=8adet (Palet Sayisi)

b =40mm (Kanat Yiiksekligi)

o, = 420kgf /cm?* (Malzeme Gerilme)

7 =850kgf /m® (Ozgiil Agirlik)

2.5.1. Paletli pompa ile ilgili hesaplamalar

Et kalinliginin hesaplanmast;

_P-R _ (60bar) - (135mm) _

t=
2.0, 2-(420kgf /cm?)

0.96cm

Emme basma boru ¢aplarinin hesaplanmast;

R >100mm — EmmeBasmaBoru Cap: = 3/4"

Basma ytiksekliginin hesaplanmast;

P _ (60000kgf /m)
y  (850kgf /m®)

=70.5852m

Rotor ¢apinin hesaplanmast;

Dr=0.75-R =0.75- (135mm) = 102.6mm

12



Palet boyunun hesaplanmast;

| =R—Dr+3=(135mm) — (102.6mm) + 3 = 35.4mm

Biitlin hacmin hesaplanmasi;

V, = b

2 2
d 4R - (o.z35m) (0.04m) = 0.00057256 m*

Rotor hacminin hesaplanmast;

_z-Dr? b= 7-(0.102.6m)?

VI’
4 4

-(0.04m) = 0.00033071m°

Debinin hesaplanmast;

(Vg —V,)-n _ (0.00024185m*) -1000
60 60

Q= =0.0040308m* /s

Giiclin hesaplanmast;

3 3
Ne< 7 Q-Hm (850kgf /m*)-(0.0040308 m* /s) - (70.5882m) _33043BG

751, 75-0.95

Standart gii¢ olarak 4BG alinur.

Mil ¢apinin hesaplanmasi;

d ., =14.4-3 E =14.4.3 ﬂ =2.28cm
n 1000d /d

13



Standart mil ¢ap1 olarak 20mm alinir.
GoObek capinin hesaplanmas;

d gopex = Ayt +3mm = (20mm) + (3mm) = 23mm

2.5.2. Paletli pompa tasarim yaziliminin olusturulmasi

GUI'nin goriintili kismin olugturmak:

o Komut Satirina “>>guide” yazilir.

Gelen ekrandan Blank GUI ikonunu isaretler ve OK’ye basilir.

) GUIDE Quick Start

Create New GUI | Open Existing GUI

GUIDE templates

A Blank GUI (Default)

o\ GUIwith Uicontrols

o\ GUIwith Axes and Menu
4\ Modal Question Dialog

Freview

BLANK

[ 5ave on startup as: |

[ QK ” Cancel ” Help

Sekil 2.7. “Guide Quick Start” ekrani
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o GUI'nin nasil goriinecegine karar verilir. S6yle goriinebilir:

wif paletli.fig = [[B]X]

File Edit Wiew Layout Tools Help

NEd| R | 2BhHhe DY b
@ PALETLI POMPA ~

POMPA DONELERI COZUMLER
Basing =

bar Basma Viksekigi = i m

Malzeme Ger. = kg'mZ | Rotor Gapl = o e

Dng Cap = L) Palet Boyu = a Lol

axes!

Palet Sayist = Adet Rator Hacti = [ ms

Kanat Yiksekligi =

mm Deebi = a mis

Ozgil Adrik — — kem3 || Glig - 0 BG

[« ]
Lo ]
[ o ]
vewrsavs - [ 0 |au | | sumem - ° W
Lo |
[ o ]
Lo ]
[ o ]

Genel Verim E

o = D -

Et Kalinli = a st

izim
Emme Basma Gap = ’ i

% il Capi = a Lol

06 Ocak 2010 Carzamba

+i Baglat i ks Paletl Porpa z aletli .. | MATLAE 7.6.... azl... & paletiifig TR & )0 2140

Sekil 2.8. Paletli pompa GUI 6n gériiniim ekrani

. Sol taraftaki Meniiden StaticText, EditText, Axes ve PushButton’lar

stiriiklenip ekrana birakilir. Yerlerine yerlestirilir.

o StaticText’lerden biri segilip ¢ift tiklanir. Asagidaki gibi bir ekranla
karsilagilir:

% Inspector: uicontrol{... |:HE|E|

SEESES

BackgroundColar @ — ~
BeingDeleted off
Busyction quels -
ButtonDownFon &
CData ﬂ [0x0 doubl... &
Callback &
Clipping an -
CreateFcn &
DeleteFon &
Enable an -

Extent [0 35,4 2,154]
Fontangle narmal -

Sekil 2.9. GUI uicontrol ekran1
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String kism1 “POMPA DONELERI”’ne déniistiiriiliir. Isternirse yazi boyutu,

yazi kalinlig1 gibi degerler de bu kisimdan degistirilebilir.

Ayni islem diger StaticTextlere de uygulanir. String kisimlar1 Sekil 2.10’°daki

gibi Basinc, =, 0, bar gibi degerlerle degistirilir.

Min 0.0 &
# Position [11,541 36,2 2]
SelectionHighlight on
+ Sliderstep [0,01 0,1]
string E] POMPADONELERT &
Style texk
Tag textd &
TooltipString @
UL ontextMenu <Mone =

Sekil 2.10. GUI elemanlarinda isimlendirme

o Cozimler boliimiindeki sonuglarin goriinecegi StaticTextler’in String

kisimlarma “0”, Tag kisimlarina da sirasiyla su degerler yazilir:

answer_basmayuksekligi_staticText
answer_rotorcapi_staticText
answer_paletboyu_staticText
answer_butunhacim_staticText
answer_rotorhacmi_staticText
answer_debi_staticText
answer_motorgucu_staticText
answer_milcapi_staticText
answer_gobekcapi_staticText
answer_etkalinligi_staticText

answer_emmebasma_staticText

. EditText’lerden birine ¢ift tiklanip String kismma “0”, Tag kismina

basinc_editText yazilir.
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. Diger EditText’lerin String kisimlarina da “0” yazilir ancak Tag

kisimlarina sirastyla su degerleri yazilir:

malzemegerilme_editText
discap_editText
devirsayisi_editText
paletsayisi_editText
kanatyuksekligi_editText
ozgulagirlik_editText
genelverim_editText

o PushButton’lardan birine ¢ift tiklanip String kismina “HESAP”, Tag

kismina hesap_pushbutton yazilir.

o Diger PushButton’un String kisimlarina da “CIZIM”, Tag kismina

anaelemancizim_pushbutton yazilir.
o Axes’e ¢ift tiklanip Tag kismina axes1 yazilir.

o Sayfa “paletli” olarak kaydedilir. paletli.fig ve paletli.m olmak tizere iki

dosya olusur. Olusan m.file’1 agariz.
GUI’ye kod yazmak:

paletli.m isimli m.file dosyasina Ekler’de verilen kodlar yazilir.

Run ! ikonuna tiklandiginda Sekil 2.11’deki goriiniim elde edilir:
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) paletli

PALETLI POMPA
POMPA DONELERI COZUMLER. 1

B = |I| bar Basma Yiksekligi = 0 m

08r
Malzeme Ger. = III kgimz | | Rotor Gapl = 0 i

08r
Dig Cap = |I| i Palet Boyu B 1} i

0.7
Devir Sayisi = lIl e Bilitiin Hacim = o m3

06
Palet Sayis = III Actet Rotor Hacmi = 1} m3

0sr
Kanat Yiksekigi - |I| mm Debi - 0 m¥s

04
Orguilagnik = [0 | sgma || oig = 0 G

03f
Genel Yerim = III % Mil Capi = 1] mm

02F

Gibek Cap = 1} mm
HESAP
01r
Et Kalinhiy = i} i
iZiM D 1 1 1 1 J
¢ Erims Basma Gapi = 0 - 0 0.2 0.4 05 08 1

Sekil 2.11. Paletli pompa hesap ve ¢izim ekrani

Sol taraftaki pompa donelerini girerek “HESAP” butonuna bastigimizda

MATLAB hesaplar1 yapar ve sonuglar ekranda goriintiilenir.

) paletli

PALETLi POMPA
POMPA DONELERI COZUMLED ]
Eiasing = bar Basma Yikseklidi = 70.5882 m
09+
Malzeme Ger. = bl || Rator Gap = 1026 mm
08+
Dig Cap = mm || Palet Boyu = 354 mm
07+
Devir Sayisi = et BitinHacim = 000057256 m3
06+
Polet Sayisl = Adet || RotorMacmi = 000033071 m3
05+
Kanat iksekligi = o Dehi - 00040308 mds
0.4r
Ozoll Adirk = hgim3 || Gig = 4 BG
03f
Genel Werim - % Wil Capi - 20 o
02F
Gobek Capl = 23 men
HESAP
01+
Et Kalinhé) = 10 e
CiziM D 1 Il 1 1 1
Emme Basta Gapl = 20 o 0 02 0.4 0.6 0.8 1

Sekil 2.12. Paletli pompa ekraninda “HESAP” butonuna basilmis durum



“CizIM” butonuna basildiginda ana elemanlarin ¢izimi axes

gorlntiilenir.
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bolimiinde

) paletli
POMPA DONELER]

B e
Malzeme Ger. = kemé
[ng Cap = 133 i
Devir Sayis = [
Palet Sayis = Avchet
Kanat ikseklgi = o
Ozoll gk - evm3
Genel Verim = %

HESAP

cizim

PALETLi POMPA

COZUMLED

Basma Yiksekligi = 70.5882 "
Rotor Capi = 1026 0
Palet Boyu = 354 I
Bilitiin Hacim = 0.00057236 m3
Rotor Hacmi = 0.00033071 m3
Drehi = 0.0040308 mis
Gilg = 4 BG
il Capi = 20 i
Gibek Cam = 23 i
Et Kalnhd = 10 mim
Emme Bazma Cap = 20 i

Sekil 2.13. Paletli pompa ekraninda “CiZIM” butonuna basilmis durum

Program MATLAB kurulu olmayan bilgisayarda bu haliyle c¢alismaz.

Calismasinm1 saglamak i¢in programi .exe uzantili hale doniistlirmemiz gerekir. Bunun

icin m.file agikken komut penceresine su komutu yazariz:

>>mcc — m paletli

Lcc compiler secenegini sectigimizde program .exe uzantil hale gelir.
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BOLUM 3

DISLi POMPA

Bir disli pompa iki alin dislisinden olusur. Bu dislilerden biri motorla tahrik
edilince digeri de zit yonde doner ve siviy1 emme kanalindan basma kanalina dogru iter.
Dis bosluklarina alinan sivi sisteme gonderilerek pompalama islemi gergeklestirilir.
Debileri sabittir. Dogrudan elektrik motoruna baglanarak calistirilirlar. Devir sayisi
1000-1500 arasinda tutulur. Daha yiiksek devirlerde titresim artar. Dis sayisinin

artmasi basilan sividaki diizgiinsiizliikleri azaltir.

3.1. Disli Pompa Tiirleri

3.1.1. Distan disli pompalar

En ¢ok kullanilan disli pompa tipidir. Hafif olmalarina ragmen ytiksek basing
tiretebilmektedir. Bu da biiyiik bir avantaj saglamaktadir. Maliyeti diisiik, tasarimi
basittir. Devir sayis1 araligi genistir. Degisik viskozitedeki sivilari tagiyabilirler. Ayni
capta iki disliden olusabildigi gibi farkli ¢aptaki dislilerden de olusabilir. Disli ¢aplari

farkl: sistemlerde her bir disin devir sayis1 da farkli olur.

Disli pompalar genel olarak yag pompasit olarak kullanilirlar. Bodylece ¢aligma

sirasinda gerekli yaglama isi de kendiliginden saglanmis olur.
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Sekil 3.1. Distan disli pompa (MEGEP, 2007)

3.1.2. Icten disli pompalar

Yuvarlanma daireleri igten tegettir. Dis disli i¢ dislinin dondiigli yonde
serbestce doner. GOvde zemini lizerindeki hilal bu iki digli arasinda sizdirmazlik
elemani olarak gérev yapar. Cevirici disli, emis agzinda vakum yaratarak disler arasina

stviyr alir. Hilalle i¢ disli arasinda kalan s1vi basma tarafinda dis disli tarafindan basilir.

Icten disli pompalar, distan disli pompalara gore daha az giiriiltii yaratirlar. Pres,
plastik makineleri gibi endiistriyel hidrolik sistemlerde ve kapali ortamlarda calisan

araclarda kullanilirlar.

Sekil 3.2. igten disli pompa (MEGEP, 2007)
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3.1.3. Gerotor pompalar

Calisma prensipleri icten dislilere benzer. Dislilerin her ikisi de aynm1 yonde
donmektedir. Icten disli pompadan farkli olarak gdvdede bulunan hilal seklindeki
cikint1 ortadan kaldirilmistir. Emis agzindan emilen sivi basma tarafina basilmaktadir.
Icteki dislinin dis sayis1 distakinden bir eksiktir. Pompa hacmi kiigiiktiir. Sessiz ¢alisir

ve ariza yapma riski zayiftir.

Sekil 3.3. Gerotor pompa (http://extreme.infomagic.net/static/SmGerotor.jpeg)

3.1.4. Vidah pompalar

S1vi akim1 donme ekseni dogrultusunda gergeklesir. Burada sivi birbiriyle temas
halindeki vidalarin helisel kanallar1 arasinda olusan kapali oda iginde hareket ederek
emis agzindan basma agzina basilir. Burada rotorlar govdeyle de temas halindedir.
Icten disli pompalar gibi vidali pompalar da oldukca sessiz galisirlar. Biiyiik debi ve
yiiksek basing saglayabilirler.
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Sekil 3.4. Vidali pompa (MEGEP, 2007)

3.2. Disli Pompa Ana Elemanlari

Bir disli pompanin ana elemanlar1 gévde, disliler, pompa mili, mil yataklar1 ve

sistemi dis etkilerden koruyan bir kapaktan olusur.

Sekil 3.5. Disli pompa ana elemanlar1



24

Sekil 3.6. Disli pompanin gosterimi

3.3. Disli Pompa Tasariminda Kullanilan Formiiller

Disli pompa tasariminda asagidaki donelerin bilinmesi gereklidir:

Devir sayis1

Basma yiiksekligi

Basilacak sivinin 6zgiil agirligi
Dis sayis1

Modiil

Dis hatvesinin hesaplanmasi;

t=m-xz (3.2)

Dis yiiksekliginin hesaplanmasi;

h=2.166-m (3.2)
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Taksimat dairesi capinin hesaplanmas;

,=m-z (3.3)

Dis tistli dairesi ¢gapinin hesaplanmasi;

d,=m-(z+2) (3.4)

Temel dairesi ¢apinin hesaplanmast;

d, =d, -Cose, (3.5)

Taban dairesi ¢apinin hesaplanmast;

d, =m-(z-2.4) (3.6)

Dis genisliginin hesaplanmast;

Sp=m-m/2 (3.7)

Digler aras1 a¢inin hesaplanmast;

0 =360/2 (3.8)

Tek disin agisinin hesaplanmast,

a, =360/2/z (3.9)

Ust yayin hesaplanmast;

I, —Z degerine gore cizelgeden bulunur.
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Alt yayn hesaplanmast,

r, — z degerine gore ¢izelgeden bulunur.

Cizelge 3.1. Diizeltilmis daire aginimi profil dis yaylarinin ¢iziminde kullanilan r; ve r;
yarigaplarinin degerini gosteren ¢izelge

Cizelge 3.2. Modiil (M) Standartlar1 (DIN 780)

0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
1.25 1.5 1.75 2 2.25 2.5 2.75 3
3.25 3.5 3.75 4 4.5 5 5.5 6
6.5 7 8 9 10 11 12 13
14 15 16 18 20 22 24 27
30 33 36 39 42 45 50 55
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Bir diste tasima miktariin hesaplanmasi;

va=Z dem-b (3.10)
VA
Pompanin biitiin tagima miktarinin hesaplanmast,
Vg=2-2-V, (3.11)
Debinin hesaplanmast;
Q=Vg:-n (3.12)

Digslilerin ¢izimi;

- Es merkezli dj, d;, dgy ve d; daireleri ¢izilir.

- Taksimat dairesinin {lizerinde bir A1 noktas1 belirlenir.

- 1 ve rp bulunur.

- Onceden belirlenen A; noktast merkez alinarak r; ve r, yaylan g¢izilir. r; ve
temel dairesinin cakistigi nokta Mri; ry ve temel dairesinin ¢akistigi nokta da Mr;
olarak belirlenir.

- Mr; merkez alinarak A;B; ve Mr; merkez alinarak A;C; yaylari ¢izilir.

- C; noktasi ile merkez arasinda taban dairesine kadar bir dogru cizilir ve alt
kisma bir yarigap verilir.

- Ay’den s kadar uzaklikta A, noktasi belirlenir. s/, uzakliktan yarim dis simetrigi
¢ikartilarak tam dis olusturulur.

- Olusturulan disler belirlenen sayiya gore c¢ogaltilarak bir disli cark
olusturulmus olur.

- Disli ¢ark mekanizmasi olusturularak diger disli de ayn1 sekilde ¢izilir.

-Diglilerin bir disli sistemi olusturacak bi¢imde ¢izilmesinin ardindan bu
dislilerin oturacag1 hazne cizilir.

-Hesaplanan emme basma ¢aplarinin ¢izimi de gergeklestirilir.



3.4. Disli Pompa Tasarim Programi AKkis Semasi

3.4.1. Ana program

Pompa Donelerini Gir
n (Devir Sayisi, d/d)
Hm (Basma Yiiksekligi, m)
y (Ozgiil Agirhk kgf/m?)
z (Dis Sayisi, Adet)

m (Modiil)

b (En, mm)

\ 4
“HESAP” Butonuna Bas

\ 4

Pompa Cizim Parametrelerinin Hesaplanmasi
t (Dis Hatvesi, mm)
h (Dis Yiiksekligi, mm)
d; (Taksimat Dairesi Cap1, mm)
da (Dis Ustii Dairesi Cap1, mm)
dg (Temel Dairesi Cap1, mm)
df (Taban Dairesi Cap1, mm)
S (Dis Genisligi, mm)
0 (Disler Aras1 Agi, derece)
a; (Tek Dis Agisi, derece)
r1 (Ust Yay, mm)
r, (Alt Yay, mm)
Va (Bir Diste Tasima Miktar1, m®)
Vy (Pompanin Biitiin Tagima Miktari, m°)
Q (Debi, m*/s)

A 4

Pompa Cizim Parametrelerinin
Ekrana Yazdirilmasi

v
“CizIM” Butonuna Bas

A 4

Pompanin Ekrana
Cizdirilmesi

G

Sekil 3.7. Disli pompaya ait ana programin akis semasi




3.4.2. Alt program

( BASLA )

\ 4

n (Devir Sayisi, d/d)
Hm (Basma Yiiksekligi, m)
y (Ozgiil Agirlik kgf/m?)
z (Dis Sayisi, Adet)

m (Modiil)

b (En, mm)

|

t=m-z (Dis Hatvesi, mm)

v
h=2.166-m (Dis Yiiksekligi, mm)

\ 4

d, =m-z  (Taksimat Dairesi Cap1, mm)

A 4

d, =m-(z+2) (Dis Ustii Dairesi Cap1, mm)

\ 4

dg = dt . COSaO (Temel Dairesi Cap1, mm)

A 4

d;, =m- (z - 2,4) (Taban Dairesi Capi, mm)

\ 4

Sp =7-m/2 (Dis Genisligi, mm)

A 4

0 =360/z (Disler Aras1 Ac1, derece)

A 4

a, =360/2/z (Tek Disin Agisi, derece)

A 4

]
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Cizelgeden r;’e ait
formiilii oku

v

r.’i Hesapla (Ust Yay, mm)

A 4
Cizelgedan ry’e ait
formiili oku

v

r,’i Hesapla (Alt Yay, mm)

\ 4

_z-d.-m-b
B z

Va (Bir Diste Tasima Miktart, m3)

\ 4

Vg =2-z-V, (Pompanin Toplam Tasima Miktari, m°)

A 4

Q =Vg-n (Debi, m¥s)

SON

Sekil 3.8. Disli pompaya ait alt programin akis semast

30



3.5. Disli Pompa Tasarim Programinin Uygulanmasi
Pompa doneleri:

n=2800d /d (Devir Sayisi)
Hm =50m (Devir Sayist)
7 =850kgf /m® (Ozgiil Agirlik)
z =12 Adet (Dis Sayisi)
m =6 (Modiil)
b =30mm (Yiikseklik)
3.5.1. Disli pompa ile ilgili hesaplamalar
Dis hatvesinin hesaplanmast,
t=m-7z=6-7=18.8496mm
Dis yiiksekliginin hesaplanmast,
h=2.166-m =2.166-6 =12.996mm
Taksimat dairesi ¢apinin hesaplanmast;
d,=m-z=6-12=72mm

Dis {istii dairesi ¢apinin hesaplanmast;

d, =m-(z+2)=6-(12+2)=84mm

31
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Temel dairesi capinin hesaplanmasi;
d, =d, -Cose, = (72mm) - Cos(20) = 67.6595mm
Taban dairesi ¢apinin hesaplanmasi;
d, =m-(2-2.4)=6-(12—2.4)=57.6mm
Dis genisliginin hesaplanmasi;
So =7-m/2=x-6/2=9.4248mm

Digler aras1 a¢inin hesaplanmast;

60 =360/z =360/12 =30°

Tek disin agisinin hesaplanmast;
o, =360/2/z =360/2/12 =15°
Ust yayin hesaplanmast;
rr=251-m=251-6=15.06mm
Alt yayin hesaplanmast;

r,=0.96-m=0.96-6=5.76mm



Bir diste tasima miktarinin hesaplanmasi;

Va = m-d,-m-b  7-(0.072m)-6-(0.030m)

=0.0033929 m*
z 12
Pompanin biitlin tagima miktarinin hesaplanmast;
Vg=2-2-V, Vg =2-12-0.0033929 = 0.08143m*

Debinin hesaplanmast;

Q =Vg-n =0.08143-800 = 65.144m° / s
3.5.2. Disli pompa tasarim yaziliminin olusturulmasi
GUT’nin goriintiilii kismini olusturmak:

o Komut Satirina “guide” yazilir.

Gelen ekrandan Blank GUI ikonunu isaretler ve OK’ye bastlir.

) GUIDE Quick Start =L

Create New GUI | Open Existing GUI

GUIDE templates

A Blank GUI (Defaully

i GUI with Uicontrols

o GUIwith Axes and Menu
@\ Modal Question Dialog

Preview

BLANK

[ save on startup as:

[ 0K ” Cancel ” Help

Sekil 3.9. “Guide Quick Start” ekrani
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o GUI’nin nasil gdriinecegine karar veririz. S0yle goriinebilir:

wf disli.fig

File Edit View Layout Tools Help
BEIEE Y =L |
DISLI POMPA A

POMPA DONELERI COZUMLER:-
Devir Sayisi = |I| Ees Dig Hatves = ) mm
el - o
Basma Yikseklis = |I| " DU i
Taksimst Dairesi Gapl = o mm
Ozl Mgtk = |I| Fm3
Dig Ustii Dairesi Gapi = o mm
axes?
I S = II' Adet Temel Dairesi Gapi = [ i
Macdiil - II' Taban Dairesi Gapl = o mm
Dig Genighii = o i
Digler Arasi Agt = o derace
Tek Digin Agis = o derece
st Yay = o i
At Yay = o mnm
Va = o m3
vy = o m3
cizim
Debi = o my's

‘s Baslat 5@ | ez boiomen [ 2.0igh Pampa [T 2,34, DiPo... | ) MATLAB 7.6.... B Editor - Fifoal... i sl Fig TR & 0 2143

Sekil 3.10. Disli pompa GUI 6n goriiniim ekrani

. Sol taraftaki Meniiden StaticText, EditText, Axes ve PushButton’lar

stiriiklenip ekrana birakilir. Yerlerine yerlestirilir.

o StaticText’lerden biri segilip ¢ift tiklanir. Asagidaki gibi bir ekranla
karsilasilir:

BackgroundCalor @ — L
EBeingDeleted off
Busyiction quele -
ButbonDownFen &
CData ﬂ [0x0 doutl... &
Callback &
Clipping on -
CreatefFon &
DeleteFon &
Enable an -

Extent [0035,42,154]
Fontangle niormal -

Sekil 3.11. GUI uicontrol ekrani
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String kism1 “POMPA DONELERI™’ne déniistiiriiliir. istenirse yazi boyutu,
yazi kalinlig1 gibi degerler de bu kisimdan degistirilebilir.

Ayni iglem diger StaticTextlere de uygulanir. String kisimlar1 Basinc, =, 0 gibi

degerlerle degistirilir.

Min 0.0 &
 Pasition [11,5 41 36,2 2]
SelectionHighlight an
#| SliderStep [0,010,1]
String E)| POMPADOMELERT &
Style bext
Tag textd &
ToaltipString &
UIConkextMenu <Mone

Sekil 3.12. GUI elemanlarinda isimlendirme

o Coziimler boliimiindeki sonuglarin goriinecegi StaticTextler’in String

kisimlarma “0”, Tag kisimlarina da sirasiyla su degerler yazilir:

answer_dishatvesi_staticText
answer_disyuksekligi_staticText
answer_taksimatdairesicapi_staticText
answer_disustudairesicapi_staticText
answer_temeldairesicapi_staticText
answer_tabandairesicapi_staticText
answer_disgenisligi_staticText
answer_dislerarasiaci_staticText
answer_tekdisinacisi_staticText
answer_ustyay_staticText
answer_altyay staticText
answer_va_staticText
answer_vg_staticText

answer_debi_staticText
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. EditText’lerden birine ¢ift tiklanip String kismina “0”, Tag kismina

devirsayisi_editText yazilir.

o Diger EditText’lerin String kisimlarma da “0” yazilir ancak Tag

kisimlarina sirasiyla su degerler yazilir:

basmayuksekligi_editText
ozgulagirlik_editText
dissayisi_editText
modul_editText
pompaeni_editText
kanatacisi_editText

o PushButton’lardan birine ¢ift tiklanip String kismma “HESAP”, Tag

kismina hesap pushbutton yazilir.

o Diger PushButton’un String kisimlarina da “CiZIM”, Tag kismina

anaelemancizim_pushbutton yazilir.
o Axes’e ¢ift tiklanip Tag kismina axes1 yazilir.

o Sayfa “disli” olarak kaydedilir. disli.fig ve disli.m olmak iizere iki dosya

olusur. Olusan m.file agilir.
GUI’ye kod yazmak:

disli.m isimli m.file dosyasina Ekler’de verilen kodlar1 yazariz.

Run ® ikonuna tikladigimizda su goriiniimii elde ederiz:
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DiSLI POMPA
POMPA DONELERI COZUMLER 3
Devir Sayist = lII ol Dig Hatves = 0 ks
0.3
SR, _ 0
Basma iksekligi = |I| m I WSl = i
Taksimat Dairesi Gapl = 0 mm 0.8
Gzl agre = 0| homs
Dig Usti Dairesi Gapr = o e 07
Dig Say=: : III 4R Temel Dairesi Gapl - = o men
0.6
Mol = III Taban Dairesi Gapl = 0 nm
Dig Genigligi = o L 05
Digler Arasi Agi = o derece 0.4
Tek Digin Agisi = 0 derece
0.3
(st Yay = o mm
Alt ary = o men o2
HESAP
Ya = 0 m3 01
i7i i : ’ i i} L L L L 1
1ZIm
¢ 02 0.4 0E g 1
Dehi = o m¥s

Sol taraftaki pompa donelerini girerek “HESAP” butonuna

Sekil 3.13. Disli pompa hesap ve ¢izim ekrani

bastigimizda

MATLAB hesaplar1 yapar ve sonuglar ekranda goriintiilenir.

POMPA DONELERI

Devir Sayisi =| 800 | o

Basma Yilksekligi = m
Ozglil Adirik = Fgfm3
Dig Sayis! = Adet
Wil = E

HESAP

cizim

DiSLI POMPA
COZUMLER -

Dig Hatves E 18.5496 mm

0.9
Dig “iiksekligi E 12.998 e
Taksimat Dairesi Gapl = 72 mm 08
Dig Usti Dairesi Gap = 84 i o7
Temel Dsiresi Gapl -~ = 67.6585 e

0B
Tahan Dairesi Capr = 576 e
Diig Geriglid = 04248 o 04
Digler Aras A = 30 derece 0.4
Tek Digin Agisi = 15 derece

0.3
Ust vay E 576 ik
At ey = 15.08 o 0z
va o 00033929 g 04
W . 008143 3

0 L L 1 L |
02 0.4 0.6 na 1

Dehi = 65144 m3s

Sekil 3.14. Disli pompa ekraninda “HESAP” butonuna basilmis durum
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“CI1ZIM” butonuna bastigimizda ana elemanlarin ¢izimi axes bdliimiinde

goriintlilenir.

DISLI POMPA
POMPA DONELERI COZUMLER
Devir Sayis =| 800 il Dig Hatves = 185495 men an T T T T T T T ]
iz vl i = 12.996

Basma Yiksskigi = " Dig " tksekigi e
Taksimat Dairesi Capl = 72 nm

Ozgll Ak = kefm3
Dig Ustii Dairesi Gap = 84 mm

o - Adet Temel Dairesi Gapl = 67 6585 mm

. iresi = a7 E

Mol = lII Taban Dairesi Cap = mm
Dig Geniglidi = 9.4248 mm
Digler Arasi Agl = 30 derece
Tek Cigin Agisl = 13 derece
Ust Yay E 576 mim
Al ey = 15.08 i

HESAP
Va _ 00033929 m3
80, . . . . . . . N
Wy = 005143 3 80 60 40 20 0 20 40 =in] 80
CIZIM

Dieki = 65.144 ms

Sekil 3.15. Disli pompa ekraninda “CiZIM” butonuna basilmis durum

Program MATLAB kurulu olmayan bilgisayarda bu haliyle c¢alismaz.

Calismasinm1 saglamak i¢in programi .exe uzantili hale doniistiirmemiz gerekir. Bunun

icin m.file agikken komut penceresine su komutu yazariz:

>>mcc — m paletli

Lcc compiler segenegini sectigimizde program .exe uzantili hale gelir.
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BOLUM 4

RADYAL SANTRIiFUJ POMPA

Sabit bir a¢isal hizla donen bir ¢ark tarafindan suya verilen merkezkac kuvvetini
kullanan hidrodinamik bir pompadir. Akiskan pompa girisinden pompa c¢ikisina kadar
radyal bir yol izlemektedir. Bir santrifiij pompada ¢arkin emis tarafinda olusan vakumla
stvi carkin kanatlar1 arasina girer ve carkin doniisiiyle hiz kazanir. Cark kanatlar ile
carkin 6n ve arka profili tarafindan sinirlanan kanallar arasinda sivi ¢arkin ¢ikis tarafina
dogru motorla tahrik edilen milin g¢arki dondiirmesiyle meydana gelen santrifiij
kuvvetler etkisiyle itilir. Carkin kanatlari1 hizla terk eden sivinin igerdigi kinetik

enerji, salyangoz boslugunda basing enerjisine gevrilir.

Biitiin sivilarla kullanilabilir 6zelliktedir. PVC, bronz ve ¢esitli alagimli

maddeler gibi malzemelerle iiretimi yapilabilir.

Sekil 4.1. Santrifiij pompa goriiniisii
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4.1. Radyal Santrifiij Pompa Ana Elemanlari

Bir radyal santrifiij pompanin ana elemanlar1 salyangoz, ¢ark, difiizér ve pompa

milinden olusur.

4.1.1. Salyangoz

Salyangoz, c¢ark cikisindaki kinetik enerjiyi potansiyel enerjiye doniistiiriir.
Tiirbiilanslar1 azaltmak i¢in pompa govdesi salyangoz seklinde yapilir. Salyangoz
ayrica diflizorii olmayan pompalarda carktan ¢ikan suyu toplayarak difiizor gorevi de

gorur.

Sekil 4.2. Salyangozun goriiniisii

4.1.2. Cark

Mekanik enerjiyi hidrolik enerjiye doniistiiren kanath elemanlardir. Pompadan
istenen Ozelliklere gore bu kanatlarin sayilar1 ve sekillerinde farkliliklar goriiliir. Cark
sayist kademe sayisin1 da gosterir. Birden fazla carki olan pompalar kademeli

pompalardir ve cark sayisi1 ve kademe sayis1 birbirine esittir.
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Sekil 4.3. Carkin goriiniisii

4.1.3. Difiizor (Yayicy)

Carktan yiliksek hizla ¢ikan sivinin kinetik enerjisinin bir kismini basing
enerjisine ¢cevirmek icin bazi pompalarda cark ile salyangoz arasina konulan ve iizerinde
kanatlar bulunan halka seklindeki pargadir. Diflizérlii pompalarin verimi difiizorsiiz

olanlara gore daha fazladir.

4.1.4. Pompa Mili

Mil, pompay1 tahrik eden elemandir. Motordan alinan doniis hareketini carka
aktarir. Kademeli pompalarda tasima gorevi goriir. Milin yataklamasi ¢ok hassas
olmalidir. Aksi takdirde aginmalar ¢arpmalar meydana gelerek pompa kisa siirede
kullanilmaz duruma diisecektir. Motordan hareketi dogrudan alabildigi gibi bir kaplin
araciligiyla da alabilir. Kaplinle baglant1 bir kama baglantisiyla olur. Balans ayari

kama ile birlikte yapilir.

Sekil 4.4. Mil ve govde arasi baglantinin goriiniisii
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Sekil 4.5. Mil ve motor baglantisi

4.2. Radyal Santrifiij Pompa Tasariminda Kullanilan Formiiller

Pompa doneleri:

e Debi

e Basma Yiiksekligi

e Devir Sayisi

e Basilan Stvinin Ozgiil Agirlig

e Malzeme Gerilme

Tanim sayisi;

5

n, = — (4.1)

nq degerine gore pompa tipi belirlenir.

Ozgiil hiz;
ns = 3,65. nq (4.2)
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Ozgiil hiz pompa ¢ark tipini belirler. ns‘nin 45’ten kiiciik olmas1 halinde pompa

kademeli yapilir.
Pompa verimi;

Pompa verimi 6zgiil hiza bagli olarak bulunur.

7% | f
iy I d—A=d=d_ ] | <6045 63045
- P - -
= f’f_ e —— | -‘-%"-.
% % N e svem i I\ V- V72 VTV 73 R
T T N
NG LS
80 ""/"’
<
50 v
40 f
10 15 20 30 50 100 200 Ng

A oo

Tam Santriflij Helika Santrifiij Yan Eksenel Eksenel
Pompalar Pompalar Pompalar Pompalar

Sekil 4.6. Ozgiil hiz-pompa verim diyagrami (Pancar, 2007)

Hidrolik verim;

0,071

St 4.3
Qo% (4.3)

Mhidrotik =1~
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Mekanik verim;
Genel bir yaklagimla pompanin mekanik verimi %96 civarinda kabul edilir.
Volumetrik verim ve kacgak debi;
nv ,volumetrik verim Qy ise kagak debi olmak {izere
Hvolumetrik = #pompa / Ahidrolik % Hmekanik (4.4)
Q" = O/ Nvolumetrik (4.5)

Pompa mil giicii hesabi;

Proit = 7-Q-HAy (4.6)
75'77pompa

Cizelge 4.1. Emniyet Katsayisi

o emniyet sayisi Pompa mili giicii
1,20 -1,30 Pmit <5 BG
1,10-1,20 5BG <Pnii <25 BG
1,05-1,10 Pmit >25BG

Motor giicii hesabi;

Pmotor = ¢ X Pl (4-7)
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Mil ¢ap1 hesabi;

(4.8)

mil —

d _J%mmxmmr
nxr

Burada,  malzemenin kayma gerilmesidir.

Standart mil c¢aplart 15-20-25-30-35-40-50-60-70-80-90 mm’dir. Mil c¢ap1

standart degere gore belirlenir.
Carkin geometrik biiyiikliikleri ve hiz tiggenleri;

Kesite dik hiz bilesenleri;

le = Kcml V ZHg (49)
CmZ = Kcmz V 2Hg (410)

Kemi Ve Kemz hiz katsayilar 6zgiil hiza bagli olarak bulunur.

i Z
o0 w4

Kemt, Kemz
g:30
a25 ”

N\

ANEAY
N

-

Py

020 w V

015 T o (/
L1 | v

&z — v
010

007
07 15 20 25 30 40 30 60 80 100120 150 206 9007,

Sekil 4.7. Kemi ve Kemz diyagramu (Pancar, 2007)



Cark giris geometrik biiyiikliikleri ve hiz liggenti;

Suyun kanata giris hizi;

Cm1=Kcm1\/2'H g

Akigkanin ¢arka girmeden onceki hizi;
Com =(0,90...0,95)xC _,

Giris kesit alant;

Ao = Q" Com
Gobek capi,

Dy = 1,4 X Dpil
Gobek kesit alant;

| TTX Dg2
4

Toplam giris kesit alani;

Atop = Ao + Aq

Carka giristeki toplam kesit alanin dis ¢apt;

46

(4.11)

(4.12)

(4.13)

(4.14)

(4.15)

(4.16)
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il (4.17)
V4

doz

Kanat lizerindeki orta akim iplik¢igin capi,

D1 = O3’ do (4.18)
os = (0,9-0,95) — Schultz katsayisi
Cark girisindeki akigskan ¢evresel hizi;
D,-n-x
U =— 4.19
1= 22 (4.19)
Cark giris kanat acist;
tan g, = Cljml (4.20)

Giris hiz tiggenti;

C
g
(@)
o1 U,
Acul | W

Sekil 4.8. Giris hiz liggeni

W1 = le / sin ,81 (4.21)
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Wy = Ci/ tan ,31 (4.22)

Cur=U1 -Wy (4.23)

Ci= JCrfﬂ + Cfl (4.24)
Tan a1 — Cm1/Cu1 (4.25)

Cark girisi kanat dis ve i¢ 0zellikleri;

Dis capr;

Dig=do + 0,75 (4.26)
I¢ capy;

D1i = 2Dy - Dyg (4.27)
Dis ¢evresel hiz;

Uig = (m.D14.n) / 60 (4.28)
I¢ cevresel hiz;

Uii = (z.D1i.n) / 60 (4.29)
Dis agx,

g = arctan (Cna/ Uyg) (4.30)

I¢ ac1;



i = arctan (Cp1 / Uyj)

Cark giris genisligi;
7D,
b, = Q
7D -Chy- 4

Cark c¢ikis geometrik biiyiikliikleri ve hiz iiggeni;

Cark c¢ikist akiskan ¢evresel hizi;

U2
H:l/fﬁ

¥ = basing katsayisi

f-b-
AT ﬁ T
o 150 150 0 1o 190 200 20 220 230
s

Sekil 4.9. Basing katsayisi ve D1/D; oranlar1 (Pancar, 2007)

49

(4.31)

(4.32)

(4.33)

(4.34)

(4.35)
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Sekilden tek kademe igin; ns degerine karsilik ¥ okunur.

Cark ¢ikis capr,
7-D,-n
U. = 2 4.36
, o (4.36)
p, - Y. (4.37)
N
D1/D; ¢ap kontrolij;

ns degeri igin D1/D; oraninin maksimum ve minimum degerlerinin grafikte

belirtilen aralikta olup olmadigi kontrol edilir.
Cark cikis kanat acist;
Kanat agis1 yaklasik olarak 27° kabul edilir.
Cikis hiz tiggeni;

C, W,

U, >

L Cuz Wiz o [

Sekil 4.10. Cikis hiz tiggeni

Co=Kg/2:-H-0Q (4.38)



W2 = sz / sin ,32
Wy = sz/tanﬁg

Cu2=U2— Wy

C1 = ﬂC;z +Cuzz
Tan Oy = sz/cuz

Kanat sayisinin belirlenmesi;

Kanat sayis1 z

z= 6,5Msin B

DZ_Dl
_Bi+p
/Bm_ 2
z=65 D2+Dlsinﬂm

2+

Kanat sayis1 bir {ist tamsayiya tamamlanir.

Cark cikis genisligi;

Cikis daralma faktord;

o1

(4.39)

(4.40)

(4.41)

(4.42)

(4.43)

(4.44)

(4.45)

(4.46)

(4.47)



Salyangoz ¢izimi:

52

/12:1_2-(52/smﬂ2) (4.48)
7D,

Es merkezli D, ve D3 daireleri ¢izilir. Daire merkezden itibaren esit parcalara

boliiniir. Her bir bélmeden gegen debi miktar: belirtilir. Belirtilen debi miktarina gore

hiz formiiliinden her bir boélmeye ait caplar belirtilir ve D3 capina teget olarak tim

dairelerin ¢izimi yapilir.

Daireler distan teget olarak birlestirilir. D3/2+Dyyy

uzunlugunda ¢ikis borusu Dy ¢apindan baslayarak yukariya dogru 7°10° 6l¢iilerinde

genisleyerek cizilir. Bbylece salyangoz ¢izilmis olur.

Q = Pompanin i¢inden gegen debi

L. bolme

II. bolme
III. bolme
IV. bolme
V. bolme
VI. bolme
VIL bélme
VIIL bolme

Q/8

2Q/8
30Q/8
4Q/8
5Q/8
6Q/8
7Q/8
8Q/8
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Sekil 4.11. K, - ns ve (D3-D,) /D, - ns iligkisi (Pancar, 2007)

DS

-D .
Ng D—2 bulunur ve D, yerine konularak D, bulunur.

2

ns degerinden Kv bulunur.

ﬁl
e 0.36
BRY
] ﬁ_,,-*."'".. 4 0.3
sl Lo
.;5{ ‘] ] 020
NS S— 0 L
RLTE T N—— P .
SN N—— Y
70 1L 260 Ny
(4.49)
Q-4 (4.50)
8-V, -7
2:Q-4 (4.51)
8-V, 7
Q-4 (4.52)
8-V, -7
Q-4 (4.53)
8-V, 7
>Q-4 (4.54)
8-V.-m
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.D.. 2 .0-
Q_y 2w p _ [6Q4 (4.55)
8 4 8-V, -7

.D.. 2 .0-
Q_y ZPa o [1Q4 (4.56)
8 4 8-V, -7
8 7Dy’ 8-Q-4
_Q:Vs - Do = Q (4.57)
8 4 8-V, -7

Sekil 4.12. Salyangoz

Cark kanat ¢izimi

Tek daire metodu;

Bu yontemde es merkezli D; ve D, ¢aplan gizilir. Merkez-D, uzunlugunda dik
bir dogru ¢izilir. Bu dogruya f1+f, kadar ac1 yapacak sekilde bir diger dogru cizilir.
Bu dogrunun D; capini kestigi noktayla diger dogrunun ug noktasi birlestirilir. Bunun
orta noktasindan bir dikme cizilir. ilk ¢izilen dogru ile gizilen dikmenin kesisiminden

M noktast bulunur. M noktasindan ¢izilen yay ile kanat egriligi elde edilmis olur.
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Sekil 4.13. Meridyen kesiti ve kanatlar

Nokta nokta metodu;

Bu metotta f1 giris acis1 ile f2 ¢ikis acisina kadar kanat boyunca nokta nokta S
acilarinin saptanmastyla bu agilara uygun olarak esit araliklarla r yarigaplar: belirlenerek
kanat cizilir. Bu araliktaki nokta sayisi dizaynciya baghdir. Cizimin ne kadar diizgiin
olmasini istiyorsak o kadar ¢ok sayida nokta belirlenir. Cizim i¢in soyle bir ¢izelge

hazirlanir.

Cizelge 4.2. Nokta Nokta Metodu i¢in hazirlanan gizelge

—_ x —
L=U(Tan | g | 051800 [ o

ricm) | Ar(cm) | B Tan (3 B) Aa/m
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4.3. Radyal Santrifiij Pompa Tasarim Programm Akis Semasi

4.3.1. Ana program

< BAILA >
I S

Pompa Donelerini Gir
Q (Dehi, I/s)
Hm (Basma Yiiksekligi, m)
n (Devir Sayisi, d/d)
y (Ozgiil Agirhk,kgf/m?)
Malzeme Gerilme (kgf/cm?)

“HESAP” Butonuna Bas

\ 4

Abaktan Oku

nq’ya Gore Pompa Tipleri
Npompa (POMpa Verimi, %)

o (Emniyet Sayis1)

Kemz, Keme (Kesite Dik Hiz Bilegenleri)
Y (Basing Katsayist)
Kv
(D3-D2)/2

]



Pompa Cizim Parametrelerinin Hesaplanmasi
Ng (Tanim Sayis1)
ns (Ozgiil Hiz, d/d)
MNhidrolik (HldrOllk Verim’ %)
Nmekanik (Mekanik Verim %)
Nvolimetrik (Voliimetrik Verim, %)
Q’ (Kagak Debi, m%/s)
Pmil (Pompa Mil Giicii, BG)
Pmotor (Motor Giicii, BG)
dmit Mil Cap1, mm)
Cm1 (Suyun Kanata Giris Hizi,m/s)
Com (Akiskanin Carka Girmeden Onceki Hizi, m/s)
A, (Giris Kesit Alani,m?)
Dy (Gobek Cap1, mm)
Ag (Gobek Kesit Alani, m?)
Arop (Toplam Kesit Alani, m?)
do(Carka Giristeki Toplam Kesit Alanin Dig Cap1, mm)
D; (Kanat Uzerindeki Orta Akim iplikgigin Cap1, mm)
U; (Cark Girigindeki Akigskan Cevresel Hizi, m/s)
B1 (Cark Girig Kanat A¢isi,®)
Wi Wy, Cia, Gy, 0y (Giris Hiz Uggen Degerleri, m/s)
Diy (Cark Giris Kanat D1g Cap,mm)
D,; (Cark Giris Kanat I¢ Cap,mm)
U4 (Cark Giris Kanat Dis Cevresel Hiz, m/s)
U,i (Cark Giris Kanat I¢ Cevresel Hiz, m/s)
B1a (Cark Giris Kanat Dis A¢1,%)
By (Cark Giris Kanat i¢ A¢1%)
M Ay
b, (Cark Giris Genigligi, mm)
H (Basma Yiksekligi, m)
U, (Cark Cikist Akigkan Cevresel Hizi, m/s)
D, (Cark Cikis Cap1, mm)
C2 (Suyun Kanattan Cikis Hizi, m/s)
W, Wy, Cio, Cy, 0, (Giris Hiz Uggen Degerleri, m/s)
b, (Cark Cikis Genisligi, mm)
Z (Kanat Sayist)
Vs (Hiz, m/s)
D|' D||, D|||, D|V,D\/,DV|,DV||,DV||| (Salyangoz Yardimci
Daire Caplar1)

2]
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Pompa Cizim Parametrelerinin
Ekrana Yazdirilmasi

A 4

“CizIM” Butonuna
Bas

A 4

Pompanin Ekrana
Cizdirilmesi

Ce

Sekil 4.14. Radyal santrifiij pompaya ait ana programin akis semasi




4.3.2. Alt program

C msa )

A 4

Q (Debi, I/s)
Hm (Basma Yiiksekligi, m)
n (Devir Sayisi, d/d)
y (Ozgiil Agirhk kgf/m®)
Malzeme Gerilme (kgf/cm?)

n. =
q H%
A\ 4
ns = 3,65 . Nq

A 4

0,071
Mhidrotik = 1= W

A 4

TNvolumetrik = Mpompa / Mhidrolik* Mmekanik

A 4

Q’ = Q / Mvolumetrik

A 4

_r-Q-H,
75'77pompa

mil

d

~ 3&/ 360000 xP__ .

mil
nxrt

A 4

L




Ay=Q'/ Com
\ 4
Dg =1,4 X D
\ 4
_7X Dg
Py
\ 4
Awp = Ao + Aq
\ 4
4
do= Atop
T
\ 4
U, = D,n-7
60
\ 4
C
tan g, = —™
U

1

\ 4

Wl = le / sin Bl

Wul = le/ tan Bl

60



Uy = (ﬁ.Dld.n) / 60

A 4

U= (TE.Dli.n) / 60

\ 4

Big = arctan (Cpy/ Usg)

A 4

B = arctan (Cmy / Uyy)

\ 4

4 -1-26/A)

D,
v
b =——
tor D, Cri- 4
v
U2= 2Hg
7
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b, 60U,
7N
v

Crnz =Kemay/2-H-9
v

W2 = sz / sin [_))2

\ 4

Wu2 = sz/ tanBz

Z = 6,5%% B

2 1

A 4

4 =1- Z-(s,/sing,)

7D,
\ 4
b, = Q
* 7-D,-4,-C,,




3]

D, = 4
8-V, -7
v
2-Q-4
D, =
8-V, -7
\ 4
3-Q-4
Dy, = Q
8-V, -7
4-Q-4
Dy = Q
8-V,-7
\ 4
D, = 5-Q-4
8-V,
v
6-Q-4
Dy =
8-V, -7
v
7-Q-4
Dy, = 8.V, 7
v
8-Q-4
Dy = 8-\2-7[
\ 4
SON

Sekil 4.15. Radyal santrifiij pompaya ait alt programin akis semasi
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4.4. Radyal Santrifiij Pompa Tasarim Programinin Uygulanmasi

Pompa doneleri:

Q=81/s (Debi)

Hm =30m (Basma Yiksekligi)

n =3000d /d (Devir Sayisi)

7 =1000kgf /m® (Ozgiil Agirlik)

o, =120kgf /cm? (Malzeme Gerilme)
Tek kademeli

4.4.1. Radyal santrifiij pompa ile ilgili hesaplamalar

Ozgiil hiz (ns);
ny/Q 3000/0.008
n, = = = 20.9327
% %
H 7 3074

ns = 3,65 x 20,93 = 76,40 d/d olarak bulunur.

Bulunan degere gore, pompa carkinin tipi tam santrifiij carktir.

Pompa verimi;

Ng= 20,93 ve Q = 8 I/s i¢in 7pompa = %65 olarak okunur.

Hidrolik verim;

0,071 0,071

Mhidrolik =1~ 575" =1-—— 75 = 0.7625 = 1pgoic = %76.25

Q0,25 - (0008)025

64
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Mekanik verim;
Genel bir kabulle pompanin mekanik verimi %96 civarinda alinir.
Volumetrik verim ve kacak debi;
Hvolumetrik = Hpompa / Mhidrolik X Hmekanik = 0,65 / (0,7625%0,96) = 0.887
0’ = O/ Nvolumetrik = 0.008 / 0,9562 = 0,009m*/s
Pompa mil giicii hesabi,;

_ 7-Q-H, 1000-30-0.008

= = 4.923BG
75 1 pomp 75% 0,65

mil

Motor giicii hesabi;

Pmit =4.5714BG i¢in emniyet sayis1 1,25 alinir.

Pmotor =0 X Pm||:1,25 X 4923 = 6153BG

Standart deger olarak 7BG alinir.

Mil ¢ap1 hesabi,

=1.832cm =18.32mm

4 - 3\/360000 X Proor 3Jsaoooo x 6.153
m 3000 x 120

nxrt

Malzeme olarak, adi mil ¢eligi secilsin. Adi mil ¢eligi i¢in z = 120 kgf/cm?

Standart ¢ap 20mm’dir.
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Carkin geometrik biiyiikliikleri ve hiz tiggenleri;

Kesite dik hiz bilesenleri;

Coy = Kenn/2HY Cpz = Kenz2HG
Kemi Ve Kemz hiz katsayilari, 6zgiil hiza bagh olarak grafikten okunur.
ng= 20,93 i¢in, Kem1 = 0,14 ve Kz = 0,11 bulunur,
Cark giris geometrik biiyiikliikleri ve hiz liggeni;

Suyun kanata giris hizi,

C,, =K, ,2-H-g =014,/2x30x9,81 = 3.396m/s

Akiskanin ¢arka girmeden 6nceki hizi;
Com =(0,90...0,95)xC_, =0,9%3.396 = 3.0568 m/s

Giris kesit alani;
Ay = Q7 Com= 0,009/3.0568 = 0,002944m?
Gobek capr;

Dpit = 20mm
Dy = 1,4 X Dyyy=1,4 x 20 = 28mm
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Gobek kesit alani;

_ 7xD{  7x0,028
g~ 4 =

=0,000615m?

Toplam giris kesit alani;
Awop = Ag + Ag= 0,0022944+ 0,000615 = 0,0035m*

Carka giristeki toplam kesit alanin dis ¢apt,;

4
do= +| i“’ - /4XOfO35 —~ 0,0667m = 67mm

Kanat tizerindeki orta akim iplik¢igin ¢api,

D1 = o5 dp=0,95 x 67 = 64mm
os = (0,9-0,95 ) — Schultz katsayisi
Cark girisindeki akigskan ¢evresel hizi;

_ Dl-n~7r:0,064‘3000'7z

U, =10.0531m/s
60 60
Cark giris kanat agist,
C 3.396 .
tan B, =—= —tanf, =————=0.3378 = B, =20.77°— Istenilen debiyi
A=, P =10.0831 P Y

elde etmek icin 22° kabul edilir.
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Giris hiz iiggenti,

W, = Cpny /sin 1= 3.396 / sin 22° = 9.2518 m/s

Wy = Cma/ tan 1= 3.396 / tan 22° = 8.5781 m/s

Cu1 = U1 — Wy = 10.0531- 8.5781 = 1.4750 m/s

Ci= |JCZ +C2 =+/3.396% +1.47502 =3.7666m/s

Tan oy = Cpy/Cuq = 3.396/1.4750=2.439  o; = 66.94°
Cark girisi kanat dis ve i¢ 6zelliklerti;

Drs capy;
Dig=dy+ 0,75
Dyg=67 + 0,75 = 67.75mm — 68mm alinir

I¢ gapn ;
D1i = 2D; - Dyg
Dy = 2 x 64 -68 = 60mm

D1s cevresel hiz
Ui = (E.Dld.n) /60
Uig = (z. 0.068 . 3000) / 60 = 10.6814m/s

I¢ cevresel hiz;
Ui = (E.Dli.n) /60
Usi = (z. 0.060 . 3000) / 60 = 9.4248m/s
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Da1s agi;

p1a = arctan (Cmy/ U1q)

P1q = arctan (3.396/ 106814. ) = 17.9767°

¢ acy;

pi = arctan (Cpy/ Uyj)

B = arctan ( 3.396 / 9.4248 ) =20.1901°
Cark giris genisligi;
Z(s,/B)
=1—-—""" =0.6—0.7
2 = A
b, = Q = 0,009 =0.022m = 22mm
7-D,-C.,-4 7-0.064-3.396-0.6

Cark ¢ikis geometrik biiyiikliikleri ve hiz iicgent;

Cark ¢ikis1 akiskan ¢evresel hizi;

2
H:[//U_2
29
u,- 200 _ [230981 o5 5ig1mys
7% 1,06

Ns = 76.40 degerine karsilik ¥ = 1,06 grafikten okunur.
Cark ¢ikis capr;

_z-D,-n

60

3 60-U, _60-23.5111
7N 7 -3000

U2

D, =0.15m =150mm
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D1/D; ¢ap kontrolii;

Min D1/D,=0,37  Max D:/D, =0,43
D:/D, =57/150 = 0,38

Bulunan ¢aplar orani1 0,37 ile 0,43 arasinda olmasindan dolay1 uygundur.
Cark ¢ikis kanat agist,;
Kanat agis1 yaklasik olarak 27° kabul edilir.
Cikis hiz tiggeni,
C,, =K.p+2-H-g =0,11/2-30-9.81 = 2.5420m/s
Wy = Cpna /sin 2 = 2.5420 / sin 27° = 5.5992 m/s
W2 = Cina/ tanf, = 2.5420 [ tan 27° = 4.98 m/s

Cu2= Uz — W, =23.5111 — 4.98 = 18.522 m/s

Ci= |CZ, +CZ =4/2,5420% +18.522% =18.52m/s

Tan a, = CplCyp = 2,5420/18.52  ap = 7,8144°
Kanat sayisinin belirlenmesi;

Kanat sayis1 Z

D, +D, .
Z-65-2""isinp
D,-D

2 1

m



B+ B, _22+27
2 2

B =245°

D, D, 5 _5.150+64

Z =65
D, - D, 150 — 64

sin245=6.7

Kanat sayis1 7 segcilir.

Cark ¢ikis genisligi;

Q=VA V =Cmo A =0y.Do.Ao.t  (Ap = daralma faktorii)

1_Z-(szlsinﬂz)

Cikis daralma faktori A, =
z-D,

Sz = 3mm ( kanat kalinlig1) i¢in,

A, zl_m ~00915
7 -150

0,009

b, = =0.0078m = 7.82mm
7-0,150-0,915 - 2.668

oldugundan, b, = 8mm segilir.

Salyangoz ¢izimi:

Q = Pompanin i¢inden gegen debi



Ns = 3,65 x 20,93 = 76,40 d/d dan Kv=0.422

I. bolme Q/8
II. bolme 20Q/8
I11. bolme 3Q/8
IV.b6lme  4Q/8
V. b6lme 5Q/8
V1. bolme 6Q/8
VIIL bélme  7Q/8
VIIL. bolme  8Q/8
V, =K
9 =V, 7 -D, ’
8 4
2Q _y = D, i
8 4
3Q v = I:)ulz
8 P4
4Q v = D|V2
8 4
@ =V, T sz
8 4
6Q _,, 7Dy’
8 4
79 _ 7 Da’
8 4
8Q -y = I:)vulz
8 4

D - | Q4 \/0.008~4
' \8.V,-z V810237
o _ |2Q4 \/2-0.008-4
" \8.v,.z V8-10.23- 7
D _ 3-Q4\/3-0.008-4
"y8.v,.7 V8-10.23- 7
b _ |4Q4 \/4-0.008-4
Y V8-V, .7 V8-10.23- 7
D _ [5:Q4 \/5-0.008-4
Y \8.V, -7 V8-10.23- 7
D . |8:Q4 \/6-0.008~4
" y8.v, -z V810237

7-Q 7-0.008 -4
Dy, =

8-V, 8-10.23 -7

v-{2-g-H_, 0.422-42-9.81-30 =10.23m/s

=0.0111m =11.1mm

=0.0157/m =15.7mm

=0.0193m =19.3mm

=0.0223m = 22.3mm

=0.0249m = 24.9mm

=0.0273m = 27.3mm

=0.0295m = 29.5mm

8-0.008 -4

=
2

8-10.23- 7

=0.0315m = 31.5mm
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D,-D
ns = 3,65 x 20,93 = 76,40 d/d dan ——=2=0.09 ve D, =150mm

2

D;—D, _ o % ~009  D,=163.5mm

2

4.4.2. Radyal santrifiij pompa tasarim yaziliminin olusturulmasi

GUT’nin goriintiilii kismini olusturmak:

Komut Satirina “guide” yazilir.

Gelen ekrandan Blank GUI ikonunu isaretlenir ve OK’ye basilir.

J GUIDE Quick Start

Create New 6UI | open Bwisting GUI

GUIDE templates

<\ Blank GUI (Defauld)

o\ GUIwith Uicontrols

A\ GUIwith Axes and Mernu
ﬂ Modal Guestion Dialog

Freview

BLANK

[] Save on startup as |

[ ok [ cance ][ Hew |

Sekil 4.16. “Guide Quick Start” ekrani
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o GUI'nin nasil goriinecegine karar verilir. S6yle goriinebilir:

wf radyalsantrifuj.fig
File Edit View Layout Tools Help

Dol sRBYe (=B84 EB#H% >

RADYAL SANTRIFUJ POMPA =
POMPA DONELERi OZUMLER
Debi = lIl s Tanim Savisi () = i s
Basma Yiksekidi = lIl » Motar Giicil (Nem) = 0 86
D i =
S E [0 e Ml G (i) = a e axes!
Aol Adiik = lIl hgm3
o Gapl = 1 ram
Walzome Geries = | 0| geseme
Betal Agisi = [ derece
Kanat Girig Eni (b1) = a mm
- -
et Gitag Eni (k2) = il ram
cizim
Karat Sayis () = a Adet

iy Baslat Qe tez biltimle . 2.4, ) MATLAB 7.6.... ozl 5 foo TR& ) me"d 22100

Sekil 4.17. Radyal santrifiij pompa GUI 6n goriiniim ekrant

° Sol taraftaki Meniiden StaticText, EditText, Axes ve PushButton’lar

stiriiklenip ekrana birakilir. Yerlerine yerlestirilir.

o StaticText’lerden biri segilip ¢ift tiklanir. Asagidaki gibi bir ekranla
karsilasilir:

BackgroundColor @ — b
BeingDeleted off
BusyAction queue -
ButtonDaownFen &
CData ﬂ [ox0 doubl... &
Callback &
Clipping an -
CreateFon &
DeleteFon &
Enable on -

Extent [0 35,4 2,154]
Fontangle normal -

Sekil 4.18. GUI uicontrol ekrani
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String kism1 “POMPA DONELERI’ne déniistiiriiliir. Istenirse yazi boyutu,
yazi kalinlig1 gibi degerler de bu kisimdan degistirilebilir.

Ayni islemi diger StaticTextlere de uygulanir. String kisimlari sekildeki gibi
Debi, =, 0, m gibi degerlerle degistirilir.

Min oo &
+ Position [11,84136,22]
SelectionHighlight on
* Sliderstep [o,o1 0,1]
Skring @ POMPA DOMELERI &
Style text
Tag textd &
TooltipString &
UIContextMenu <Mone>

Sekil 4.19. GUI elemanlarinda isimlendirme

o Coziimler boliimiindeki sonuglarin goriinecegi StaticTextler’in String

kisimlarma “0” , Tag kisimlarina da sirasiyla su degerler yazilir:

answer_tanimsayisistaticText
answer_motorgucustaticText
answer_milcapistaticText
answer_docapistaticText
answer_betalacisistaticText
answer_kanatgirisenistaticText
answer_d2capistaticText

answer_kanatcikisenistaticText

o EditText’lerden birine ¢ift tiklanip String kismina “0”, Tag kismina
debi_editText yazilir.
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. Diger EditText’lerin String kisimlarmma da “0” yazilir ancak Tag

kisimlarina sirastyla su degerler yazilir:
basmayuksekligi_editText
devirsayisi_editText
ozgulagirlik_editText

malzemegerilme_editText

o PushButton’lardan birine ¢ift tiklanip String kismmma “HESAP”, Tag

kismina hesap_pushbutton yazilir.

o Diger PushButton’un String kismma da “CIZIM”, Tag kismina

cizim_pushbutton yazilir.
o Axes’e ¢ift tiklanip Tag kismina axes]1 yazilir.

o Sayfa “radyalsantrifuj” olarak kaydedilir. radyalsantrifuj.fig ve

radyalsantrifuj .m olmak {izere iki dosya olusur. Olusan m.file agilir.
GUI’ye kod yazmak:

radyalsantrifuj.m isimli m.file dosyasina Ekler’de verilen kodlar1 yazariz.

Run ¥ ikonuna tikladigimizda Sekil 4.20°deki goriintimii elde ederiz:
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) radyalsantrifuj

RADYAL SANTRIFUJ POMPA

POMPA DONELERI COZUMLER :
Dehi = i s Tanim Sayiz (ne) = u} s
08t
Basma Yikseklil = |I| " Motor Giich (Nem) = 0 s usl

=ty SeE = III & Mil Capn Ccimil) = 0 v 07t

Gzgglil AZirik = III kgim3 06|

do Capi

n
=1

rt
halzeme Gerime = lIl kyoms D&
Betal Agisi = o derece
0.4r
Kanat Gitig Eni(b1) = u} mm
03r
d2 Cap = o mm ozl
‘ HESAP ‘
Kanat Glag Eni (b2) = 0 o 0
CiZiM i} I I I I 1
Hanat Sayisi (z) = 0 At 0 0.2 0.4 0.6 0.8 1

Sekil 4.20. Radyal santrifilij pompa hesap ve ¢izim ekrani

Sol taraftaki pompa donelerini girerek “HESAP” butonuna bastigimizda

MATLAB hesaplar1 yapar ve sonuglar ekranda goriintiilenir.

) radyalsantrifuj
RADYAL SANTRIFUJ POMPA
POMPA DONELERI COZUMLER -
Debi . s Tanim Sayisi(ny) = 209327 s
.l
Basma Yiksskligi = " Motor Goch (Mem) = 7 a5 08
Devir Sayist = ] il Gapr (ki = BE 07t
Szgil Agirhk = Fermd 06+
do Capl = ET min .
Malzeme Gerime = hgfemz o5
Betal Agisi = 22 derece
04F
Karat Girig Eni (k1) = 2 o
03r
dz2 Gapr S 1350 mnin 02r
HESAP
Karat Gikig Eni (82) = 9 i 0ar
cizim 0 s . . . |
Kanat Sayisi (z) = 7 Adet u] 02 0.4 0B 0.a 1

Sekil 4.21. Radyal santrifiij pompa ekraninda “HESAP” butonuna basilmig durum
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“CI1ZIM” butonuna bastigimizda ana elemanlarin ¢izimi axes boliimiinde

goriintiilenir.

) radyalsantrifuj

RADYAL SANTRIFUJ POMPA
POMPA DONELERI COZUMLER
Dehi 5 irs Tanim Sayisi(ng) = 2009327 pys
Basma Viksekigi = m Motor GiciiNem) = 7 g
Devir Savyisi = | 3000 | o Mil Capr (cimily _ 20 o
Ozgiil Adirik = | 1000 | germs
do Cap = 67 i
Malzeme Gerilme = hgemE
Eetal Agisi = 22 derece
Kanat Girig Eni (b1) = 22 mm
o2 Capl E 150 Hrn
HESAP
kanst Ghig Eni (B2) = g i
cizim
Kanat Sayis (2] = 7 Adet

Sekil 4.22. Radyal santrifiij pompa ekraninda “CIZIM” butonuna basilmis durum

Program MATLAB kurulu olmayan bilgisayarda bu haliyle c¢alismaz.
Calismasinm1 saglamak i¢in programi .exe uzantili hale doniistirmemiz gerekir. Bunun
icin m.file agikken komut penceresine su komutu yazariz:

>>mcc — m radyalsantrifiij

Lcc compiler secenegini sectigimizde program .exe uzantil hale gelir.
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BOLUM 5

EKSENEL SANTRIiFUJ POMPA

PR

Ozgiil hiz biiyilyiince santrifiij tulumbanin cark formunun degistigi ve akisin
radyal halden eksenel hale kaydigini s6ylemistik. Gergekten ¢ok biiyiik debiler i¢in en
uygun ¢oziim pompanin akis kesidini biiyiitmektedir. Ayrica manometrik yiiksekligin
biiyiik olmas1 da istenmedigine gore helisel cark (Eksenel akigh ¢ark) en uygun ¢oéziim
olmaktadir. Bu pompalarda suyun c¢arki gegcmesi esnasinda siirtme kayiplarini azaltmak
daha biiyiik bir 6énem kazandigi icin uskur tiirbinlerinde oldugu gibi cark acik tipte
yapilir. Yani burada cark kanatlarin1 distan kavrayan bir ¢ember mevcut degildir

(Ozgiir, 1972).

Genelde uskur pervaneli pompalar diisiik basma yiikseklilerinde biiylik hacimli
su pompalamak i¢in en iyi tercih kabul edilir. Bu pompa sersinin tipik uygulama
alanlari, firtina suyu istasyonlari, atiksu aritma tesisleri, saha drenaji, sulama ve su
atraksiyonlaridir. Bu serideki pompalarin kapasite araligi 100'den 5,000 litre/saniye'ye

kadardir. ( http://www.dengeteknoloji.com/atik-su-pompalari.asp)

Sekil 4.1. Eksenel santrifiij pompa (Ozgiir, 1972)
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5.1. Eksenel Santrifiij Pompa Ana Elemanlar:

Bir eksenel santrifiij pompanin ana elemanlar1 gark, dogrultucu difiizér ve

pompa milinden olusur.

Dogdrultucu difdzdr

e ————AKIS YONU

Sekil 5.2. Eksenel santrifiij pompa elemanlar1 (Ozgiir, 1972)

5.2. Eksenel Santrifiij Pompa Tasariminda Kullanilan Formiiller
Pompa doneleri:

e Debi
e Basma Yiiksekligi
e Basilan Stvinin Ozgiil Agirlig

e Devir Sayisi

Tanim sayisi;

n =NV (5.1)

nq degerine gore pompa tipi belirlenir.
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Ozgiil hiz;
ns =3,65.Ngq (5.2)

Sekil 4.6’ya gbére pompa tipi belirlenir.

D ve dn ¢ap tayini;

c,=Ky,+/2:9-H (5.3)
7-d-n

U 54

du 60 ( )

ifadelerinden D c¢ap1 hesaplanir. Ayni diyagramdan dm/D orani, segilerek burada, dm
gbbek capi tayin edilir.

Kagak debi;
Q'=1.06-Q (5.5)
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Kesit alan;

A, =Q'/c, (5.6)
dh ve d2 gapi;

d, —0.45.d, (5.7)

A =%-[d2 ~(0.45-d, Y] (5.8)

Kanat sayisinin tespiti;

Eksenel santrifiij pompalar i¢in kanat sayisi 3 ile 5 arasinda secilir. Biiyiik 6zgiil

hizlar ve kii¢iik manometrik yiikseklikler i¢in kiigiik kanat sayist alinir.

Pompa mil giicii hesabi;

_ 7y (5.9)
75- 77p0mpa

mil
Motor giicii hesabi;

Cizelge 4.1’e gore emniyet katsayisi bulunur.

Prmotor = ¢ X Pl (5-10)



Kanat ¢iziminde kullanilan formiiller;
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Bulunan degerlere gore kanat ¢izimi i¢in gerekli 6n bilgiler elde edilmis olur.

Daha sonra kanat en az bes ayr1 noktasindan kesitlerine ayrilarak her bir kesit i¢in

hesaplamalar yapilir.

u=
60
g'ch
C —
u3 u
oV
W2 =c2 +|u—-2
2
tan =
B. c,
u Y
2

| 2-9-H,-c,-cosi
C.o-=—; .
t  w?-u-sin(8, +4)

(_7d
3

tan 1 =(é—D —0.012 +o.06~ym|—ax

L

(5.11)

(5.12)

(5.13)

(5.14)

(5.15)

(5.16)

(5.17)
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C = 4.4-”"Tax+o.092 a° (5.18)
2
Ap 07 CoWo (5.19)
g

Bulunan degerlere ve hesaplanan agilara gore esmerkezli olarak profiller govde

lizerine ¢izilir.

Sekil 5.4. Eksenel santrifiij pompa kanat ana 6lgiileri (Ozgiir,1972)



Cizelge 5.1. Aerodinamik profillerin 6lgiileri (Trosklanski, 1982)

Profil No | x% 0 1.25 2.5 5.0 7.5 10 15 20 30 40 50 60 70 80 90 95 100
y 3.2 6.25 | 7.65 9.4 10.85 11.95 13.40 14.40 15.05 14.6 13.35 11.35 8.90 | 6.15 | 3.25 175 | 0.15

37 yo 3.2 1.50 1.05 0.55 0.25 0.10 0.00 0.00 0.20 0.40 0.45 0.50 0.45 030 | 015 | 0.05 | 0.15

y 2.00 | 3.60 | 4.60 5.95 7.00 7.70 8.65 9.20 9.60 9.05 8.55 7.45 6.05 | 4.40 2.50 145 | 0.15

450 yo 2.00 | 085 | 0.50 0.15 0.00 0.00 0.20 0.40 0.95 0.80 0.80 0.60 040 | 015 | 0.00 | 0.05 | 0.15

y 325 | 545 | 645 7.90 9.05 9.90 10.95 11.55 12.00 11.70 10.65 9.15 7.35 5.15 2.80 1.60 | 0.30

03 yo 3.25 1.95 1.50 0.90 0.35 0.20 0.10 0.05 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 | 0.00 | 0.00
624 y 400 | 7.15 | 850 10.40 11.75 12.85 14.35 15.30 16.00 15.40 14.05 12.00 9.50 6.60 | 3.55 | 2.00 | 0.50
yo 400 | 225 1.65 0.95 0.60 0.40 0.15 0.05 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 | 0.00 | 0.00

Munk 6 y 0.00 198 | 281 4.03 4.94 5.71 6.82 7.55 8.22 8.05 7.26 6.03 4.58 3.06 155 | 0.88 | 0.00

yo 0.00 | -1.76 | -2.20 -2.73 -3.03 -3.24 -3.47 -3.62 -3.70 -3.90 -3.94 -3.82 -348 | -2.83 | -1.77 | -1.08 | 0.00

NACA y 0.00 2.67 3.61 491 5.80 6.43 7.19 7.50 7.55 7.14 6.41 5.47 4.36 3.08 1.68 0.92 0.00
23012 yo 0.00 | -1.23 | -1.71 -2.26 -2.61 -2.92 -3.50 -3.97 -4.46 -4.48 -4.17 -3.67 -3.00 | -2.16 | -1.23 | -0.70 | 0.00

443 0.00 | 0.60 | 0.85 1.15 1.45 1.60 1.90 2.15 2.50 2.50 2.35 2.05 1.60 115 | 065 | 0.30 | 0.00
yo
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5.3. Eksenel Santrifiij Pompa Tasarim Program Akis Semasi

5.3.1. Ana program

BASLA

+

Pompa Donelerini Gir

Q (Debi, Ifs)
Hm (Basma Yiiksekligi, m)
y (Ozgiil Agirhk,kgf/m?)
n (Devir Sayisi, d/d)

“HESAP” Butonuna Bas

Abaktan Oku

nq’ya Gore Pompa Tipleri
ns’ye Gore ku
ns’ye Gore dm/D
o (Emniyet Sayis1)

]
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Pompa Ana Cizim Parametrelerinin Hesaplanmasi

Ng (Tanim Say1si)
ns (Ozgiil Hiz, d/d)
D (mm)

dm (mm)

Cpm (Suyun Kanata Giris Hizi,m/s)
U (Akiskan Cevresel Hizi, m/s)
Q’ (Kagak Debi, I/s)

A, (Toplam Kesit Alani, m?)
dn(Toplam Dis Capi, mm)
dx(Govde Capi, mm)
z (Kanat Sayisi, Adet)
Pmotor (Motor Giicii, BG)

AlA2 Kesit
Hesapla
d (m)

u (m/s)
Cuz (m/s)
weoz (M?/s %)
tanfoo
oo
A kabul
Cr+l/t
I/t kabul
CL
Profil
ymax/I
cizelge
t (mm)

I (mm)
Ymax (mm)
ymax/I
tan\

A hesap

a
(Bootar)
1*cos(Boota

)
Ah

B1B2 Kesit C1C2 Kesit D1D2 Kesit
Hesapla Hesapla Hesapla
d (m) d (m) d (m)

u (m/s) u (m/s) u (m/s)
Cuz (m/s) Cuz (m/s) Cuz (m/s)
Weoz (M?/s %) Weoz (M?/s %) Weoz (M?/s %)
tanfoo tanfoo tanfoo
poo poo poo
A kabul A kabul A kabul
Cr+lit Cr+lit Cr+lit
I/t kabul I/t kabul I/t kabul
CL CL CL
Profil Profil Profil
ymax/I ymax/I ymax/I
cizelge cizelge cizelge
t (mm) t (mm) t (mm)

I (mm) I (mm) I (mm)
Ymax (mm) Ymax (mm) Ymax (mm)
ymax/I ymax/I ymax/I
tank tanh tank
A hesap A hesap A hesap
o a o
(Boo+a) (Boo+a) (Boo+a)
1*cos(Boota 1*cos(Boota 1*cos(Poota
) ) )

Ah Ah Ah

E1E2 Kesit
Hesapla
d (m)

u (m/s)
Cuz (m/s)
Weez (M?/s %)
tanfoo
Boo
A kabul
Cr+lit
I/t kabul
CL
Profil
ymax/I
cizelge
t (mm)

I (mm)
Ymax (mm)
ymax/I
tan\

A hesap

o
(Boota)
1*cos(Boota

)
Ah
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Pompa Cizim Parametrelerinin
Ekrana Yazdirilmasi

A 4

“CizIM” Butonuna
Bas

A 4

Pompanin Ekrana
Cizdirilmesi

SON

Sekil 5.5. Eksenel santrifiij pompaya ait ana programin akis semasi



5.3.2. Alt program

C omsa )

A 4

Q (Debi, I/s)

Hm (Basma Yiiksekligi, m)

y (Ozgiil Agirhik,kgf/m?)
n (Devir Sayisi, d/d)

P
<

N7
h 4
ns = 3,65 . Nq

u, 7-d-n
60

\4

Q'=1.06-Q
\ 4

A, =Q'lc,
\4

d, =0.45-d,
\ 4

AT 00

A 4

Kanat Say1s1 Segimi

v

Prnotor = @ X Py

A 4

L




| 2-9g-H,-c, -cosi
CLim=—, X
t w?-u-sin(B, +2)

<

y

(o7d
3

<

y

tan A = (C:—D —0.012 +0.06 y%

L

\ 4

C, =4.4-%+0.092-a°

\ 4
_0.7-C_-W?
g

Ah

SON

Sekil 5.6. Eksenel santrifiij pompaya ait alt programin akis semast
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5.4. Eksenel Santrifiij Pompa Tasarim Programimin Uygulanmasi
Pompa doneleri:

Q=2501/s (Debi)

Hm=4.5m (Basma Yiiksekligi)
n =1450d /d (Devir Sayisi)

7 =1000 kgf/m® (Ozgiil Agirlik)

5.4.1. Eksenel santrifiij pompa ile ilgili hesaplamalar

Ozgiil hiz (ns);
no— n,/Q _ 1450+/0.25 _237d/d
Top% 4.5%

ns = 3,65 x237=710d/d olarak bulunur.
Bulunan degere gore, pompa ¢arkinin tipi eksenel santrifiij ¢arktir.
D ve dn, ¢ap tayini;

ns= 237 d/d i¢in Ky = 0.50 olarak okunur.

c,=K,y2-9g-H =0.50,2-9g-45=4.7m/s

Kacak debi;
Q'=1.06-Q=1.06-250=2651/s

Kesit alani;

A, =Q'/c, =0.265/4.7 = 0.0563m’
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dy ve d; capi,
d,=045-d,

A= i (05.0.7]

0.0563 =%-[d2 —(045-d,)]

d, =0.3m
d, =0.135m

Kanat sayisinin tespiti;

Biiyiik 6zgiil hizlar ve kiiciik manometrik yiikseklikler i¢in kii¢iik kanat sayisi

alindig1 icin kanat sayisini 3 olarak tespit ederiz.
Pompa mil giicii hesabi;

_7-Q-H, 1000.0.25-45

= ~ 20BG
75-77p0mpa 75%x0,78

mil

Motor giicii hesabi;

Pmotor = & X Pt =1.25 x 20 =23BG



Cizelge 5.2. Kanat ¢iziminde kullanilan formiiller
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Kesitler
Sira Formiil Birim
A1A2 | BIB2 | CIC2 | DID2 | E1E2
1 d m | 0135 | 0190 | 0233 | 0.268 | 0.300
.d-n
2 Pl m/s | 1027 | 1445 | 17.70 | 20.40 | 22.80
60
H
3 0, =2 n mis | 517 | 366 | 300 | 260 | 233
u
2
2 2 Cu3
4 L m¥%s? | 785 | 179.0 | 276.0 | 385.0 | 467.0
tan g, =—="
5 y_ Cus - | 0574 | 0349 | 0272 | 0.231 | 0.208
2
6 B. - | 290510 | 19°16> | 15013 | 13°00° | 11°45°
7 A (kabul) - 1e 1e 1e 1e 1°
|l 2-9-H,-c,-cosd
8 | C.--= Zg ho - | 1128 | 0522 | 0333 | 0.246 | 0.198
t  w?-u-sin(8, +4)
I
9 - (kabuD) - | 0900 | 0830 | 0.770 | 0.715 | 0.670
10 C.=(C_-11t):1/t - | 125 | 0629 | 0433 | 0344 | 0.296
11 Profil (kabul) - | 387 | 490 | 490 | 490 | 490
12 %(kabul) - | 0.1505 | 0.01100 | 0.0850 | 0.0670 | 0.0600
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Kesitler
Sira Formiil Birim
AlA2 | B1B2 | C1C2 | D1D2 | EI1E2
7-d
13 t= 3 mm | 141 | 199 | 244 | 280 | 314
14 =t 1/t mm | 127 | 166 | 188 | 200 | 210
15 Ymax =1 yTaX mm | 191 | 182 | 160 | 140 | 126
16 Y max (diizeltme sonras1) mm 19.1 17.0 15.0 135 12.5
17 Ymax (diizeltme sonrast) - 0.1505 | 0.1050 | 0.0800 | 0.0670 | 0.0600
C
18 | tand= C_D =0.012 +0.06 - % - | 0.0210 | 0.0183 | 0.0168 | 0.0160 | 0.0156
L
19 A (hesap) - 1°12° | 1°03" | 0°58> | 0°55° | 0°53°
20 | ¢’ =>C, =44 % +0.092 - ° - 6°217 | 2°00° | 0°44> | 0°32° | 0°22°
21 (8, +a°) - |31 | 21016 | 15057 | 13932 | 12007
22 I -cos(/i'w + a") mm | 103 | 155 | 180 | 194 | 204
0.7-C, -W?
23 Ah=——"t—= m | 68 | 797 | 855 | 945 | 985
g

Bulunan degerlere ve hesaplanan agilara gore esmerkezli olarak profiller govde

lizerine ¢izilir.

5.4.2. Eksenel santrifiij pompa tasarim yaziliminin olusturulmasi

GUT’nin goriintiili kismini olusturmak:

Komut Satirina “guide” yazilir.




o Gelen ekrandan Blank GUI ikonu isaretlenir ve OK’ye bastlir.

) GUIDE Quick Start

Create Mew GUI I Open Existing GUI

GUIDE templates

Preview

o\, Blank GUI (Defaulty
o\ GUIwith Uicontrols
o\ GUIwith Axes and Menu
o\ Modal Question Dialog

BLANK

[ gave an startup as:

[ ok

][ Cancel H

Help

]

Sekil 5.7. “Guide Quick Start” ekrani

o GUTI’nin nasil goriinecegine karar verilir. Soyle goriinebilir:

wif eksenel_santrifuj.fig

File Edit View Layout Tools Help

DEHE B2 | sFhd B% |0

POMPA DONELERi

EKSENEL SANTRIFUJ POMPA

Debi =

Basma Yiksekigi =
Ozgiil Agirik =

Devir Saysi =

gel:

d (m)
u(mis)

. Cu3 (mis)
cizim W2 [ 2is"2)

tanibeta)

beta

axesl

e

‘4 Baslat

Sekil 5.8. Eksenel santrifiij pompa GUI 6n goriiniim ekran

lamda (kabul) =
cLIt =
1% (keaboul) =
L =
Profil kabul) =
i =
1 (mm) =
I (mim) =
ymax (mm) =
lamda (hesap)=
alfa (formiil] =

(hetaralla) =

A1A2

o o o 8 o oo oo oS o 0o o oo o

COZUMLER:

B1B2 c1c2

)

o0 o o8 o0 oo oo o0 oo o0 oo oo

o

o o o 8 o oo oo oS o 0o o oo

o102
)

o0 o o8 o0 oo oo o0 oo o0 oo oo

E1E2

0O 0 08 0 00 00 o0 e 900000

TR R ) a8

95
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° Sol taraftaki Meniiden StaticText, EditText, Axes ve PushButton’lar1

stirtiklenip ekrana birakilir. Yerlerine yerlestirilir.

o StaticText’lerden biri segilip ¢ift tiklanir. Asagidaki gibi bir ekranla

karsilasilir:

Es Inspec:
Bz |4

tor: uicontrol (... Ej@@l

= Ta Ty

BackgroundColor (@] 3 -
BeingDelated aff
Busyaction queue -
ButtonDownFon &
CData HH (0«0 dowbl.., &
Callback &
Clipping an -
CreateFon &
DeleteFcn &
Enable an -

Extant [0 35,4 2,154]
Fontanagle narmal -

Sekil 5.9. GUI uicontrol ekrani

String kism1 “POMPA DONELERI’ne déniistiiriiliir. Istenirse yazi boyutu, yazi
kalinligr gibi degerler de bu kisimdan degistirilebilir.

Ayni islem diger StaticTextlere de uygulanir. String kisimlart sekildeki gibi
Debi, =, 0, m gibi degerlerle degistirilir.

Min 0.0 &
Pasition [11,841 36,2 2]
SelectionHighlight on -
SliderStep [0,010,1]
String @ FOMPA DOMELERT o
Style bext -
Tag textd &
ToaltipString &
UIConkextMenu <Mone= -

Sekil 5.10. GUI elemanlarinda isimlendirme
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. Coziimler boliimiindeki sonuglarin goriinecegi StaticTextler’in  String

kisimlarma “0” , Tag kisimlarina da sirasiyla su degerler yazilir:

A1A2 Kesiti Icin:
answer_statictext dA1A2
answer_statictext UA1A2
answer_statictext Cu3A1A2
answer_statictext w2A1A2
answer_statictext_tanbetaAl1A2
answer_statictext_betaA1A2
answer_statictext_lamdakabul A1LA2
answer_statictext CLItA1A2
answer_statictext_ltkabulA1A2
answer_statictext CLA1A2
answer_statictext_ProfilkabulA1A2
answer_statictext_ymaxIA1A2
answer_statictext tA1A2
answer_statictext _|A1A2
answer_statictext_ymaxA1A2
answer_statictext_lamdahesapA1A2
answer_statictext_alfaformulA1A2
answer_statictext_betaalfaA1A2
answer_statictext_betaalfaA1A2
answer_statictext zA1A2

answer_statictext NmA1A2

A1A2 ismi B1B2, C1C2, D1D2, E1E2 olarak degistirilerek diger kesitler igin de

benzer etiketler olusturulur.

o EditText’lerden birine ¢ift tiklanip String kismina “0”, Tag kismina
debi_editText yazilir.
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. Diger EditText’lerin String kismina da “0” yazilir ancak Tag kisimlarina

sirasiyla su degerler yazilir:
basmayuksekligi_editText
devirsayisi_editText

ozgulagirlik_editText

o PushButton’lardan birine ¢ift tiklanip String kismina “HESAP”, Tag

kismina hesap_pushbutton yazilir.

o Diger PushButton’un String kisimlarina da “CIZIM”, Tag kismina

cizim_pushbutton yazilir.
o Axes’e ¢ift tiklanip Tag kismina axes]1 yazilir.

o Sayfa “eksenel santrifuj” olarak kaydedilir. eksenel_santrifuj.fig ve

eksenel santrifuj .m olmak {izere iki dosya olusur. Olusan m.file’1 agilir.
GUI’ye kod yazmak:

eksenel santrifuj.m isimli m.file dosyasina Ekler’de verilen kodlar1 yazariz.

Run ! ikonuna tikladigimizda Sekil 5.11°deki goriiniimii elde ederiz:
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Eile Edit Yew Insert Tools Desktop Window Help ~
EKSENEL SANTRIFUJ POMPA
POMPA DOMELERI COZUMLER
Db - 1 itis 2142 BiE2 cicz DDz E1E2
i i i 0 0
e V= = 0 - A
W) i i i i} 0
Ozgil Adirhk = a Fa i3 U3 mis) i} i} i} i} i}
Devir Sayis! = i} il w2 (mi2etd) = o o o o 0
tan(heta) S o 1] ] ] 0
1 beta = [ 0 i o i
lamda (kabul) = o a a a 0
0.8
oL It = 0 0 i i} 0
0.8 A Chabul) = i i 0 0 0
07 (=} = i i i o i
Frofil tkabul] = a a a a 0
0g o = i i i o 0
0.5 £ (mm) E 1] 1] 1] i] ]
0.4 | {mm) = o o o o a]

. wmEx (mm) = o o o o o
03 lamda (hesap) = ] 0 0 ] 0
0.2 alia (formil) = 1] i] i] a 0
a1 (hetaralfa) = i i i i} 0

5 detah(m = 0 0 0 0 0

DD 0.2 0.4 06 08 1 Kanat Sayisi = a Adel Motor Glci= a B

Sekil 5.11. Eksenel santrifiij pompa hesap ve ¢izim ekrani
H 3 : b (13 29 ~
Sol taraftaki pompa donelerini girerek “HESAP” butonuna bastigimizda
MATLAB hesaplar1 yapar ve sonuglar ekranda goriintiilenir.
File Edit Wew Insert Tools Desktop Window Help £l
EKSENEL SANTRIFUJ POMPA
POMPA DONELERI COZUMLER:
Debi = 250 Bis AlAD E1B2 c1c2 0102 E1E2
0135145 0190204 0217734 0259028 0300322
HESAP am
Basma Yikseklidi = 45 m
. s = 102605 144405 165307 195658 2280
Ozl Adirik = | 1000 | kgied U3 (mis) SARISS  3EEIE3 33613 2702 23T
Bt S = [1430 | gver WAl (mA2ierg) = B0.B2E 18076 244 69 357413 490085
tan(bets) = OG11607 0372293 0314343 0256131 0216515
1 beta = 314502 2042 174502 143664 122332
lamda (kabul) = 1 1 1 1 1
Dy cLit = 14207 0523142 038957 0257748 0194957
08 r I (kabuly = 03 0.83 077 0715 057
arl oL = 124522 0530292 0505935 0374473 0.2909%1
Profil (k) = 397 440 440 490 440
mE|g R = 041505 041 0085 0.067 0.06
05t t g = 141524 199981 2280 271259 314497
04l 1 (mm) = 12731 185321 175568 193946 210713
ymex (mm) = 191684 181853 148233 128944 126428
D3| lamda (hesag)=  1.20475 108558 0979662 09178 0893742
02r alfa(formil) = 6.33714 1.58013 1.43408 0866006  0.293269
. (betatslfa) = 377874 220100 188842 152324 125265
detah(m) = TAS477 813288 883726 9.55424 101789
DD 02 0.4 0.6 0.8 1 Kanat Sayim = 3 Aclet Motor Giicli= 19 BG

Sekil 5.12.

Eksenel santrifiij pompa ekraninda “HESAP” butonuna basilmis durum
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“CizIM” butonuna bastigimizda ana elemanlarm ¢izimi axes boliimiinde

goriintiilenir.
File Edit Wew Insert Tools Deskbop window Help £l
EKSENEL SANTRIFUJ POMPA
POMPA DONELERI COZUMLER
Deki - Bis —_— 2182 B1B2 cic2 D2 E1EZ
HESAP = 0135143 0190204 0.217734 0239028  0.300322
Besma vlksekigi = K j E:-:S) = 102605 14 4406 16.5307 19 6653 22801
Gagll Adirik = kg fmn3 o Cu3 rmés) = 518155 3E3E3 321613 270342 2317
i Clzim = 80828 180.76 24469 357413 490.085
Dievir Sayist E 14580 W2 (MA2IE52)
’ “ tan(oets) = O0BMG07 0372283 0314343 0256131 0216615
beta = 314302 2042 17.4502 14 3664 122332
100 lamda (kabul) = 1 1 1 1 1
CLI = 12207 0523142 038857 0267748 0194857
14 (kabul) = 09 0.83 077 0715 067
50 CL = 1.24522 0630292 0.505935 0374473 0.290931
Profil(kabu) = 397 490 430 430 430
0 ] = 01505 0.1 0.085 0.087 0.08
t (mim) = 141324 199181 226.01 271.254 314497
50 1 {mm) = 12731 165321 1745 568 193946 210713
ymax (mm) = 19.1694 181853 149233 12.9944 126428
100 lamda (hesapy = 1.20475 106558 0.979662 08178 0.893742
alfa(formal) = E.33714 159013 143408 0.866006  0.293269
(hetatalfa) = 377074 2zmo 16.6642 15,2324 125265
<15 deftabh(m) = 78477 §.13298 §.83726 9.53424 101799
180 100 0 0 50 100 150 Kanat Sayisi = 3 Addet Motor Glcl= 19 Bz

Sekil 5.13. Eksenel santrifiij pompa ekraninda “CIZIM” butonuna basilmis durum

Program MATLAB Kurulu olmayan bilgisayarda bu haliyle c¢alismaz.
Caligmasin1 saglamak i¢in programi .exe uzantili hale doniistiirmemiz gerekir. Bunun
icin m.file agikken komut penceresine su komutu yazariz:

>>mcc — m eksenel santrifiij

Lcc compiler segenegini segtigimizde program .exe uzantili hale gelir.
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BOLUM 6

SONUC VE ONERILER

Geleneksel yontemlerle tasarim yapilmak istenildiginde her farkli pompa
dizayn1 i¢in uzun bir hesaplama siireci ile birlikte pompanin imalati i¢in gerekli dizayn
resimlerinin hazirlanmasi zaman kaybina neden olmaktadir. Bu c¢alismanin
yapilmasinin nedeni mevcut programlarin yiiksek maliyetli olmasidir. Bunun yaninda
tasarlanan pompanin hesaplama yontemine bir iyilestirme yapilmak istenildiginde

bunun paket program ile ¢ok zor olacagi kaginilmazdir.

Gergeklestirilen bu calismada paletli, disli, radyal santrifiij ve eksenel santrifiij
pompa tasarim hesaplamalarini yaparak bu pompalara ait ana elemanlarin resimlerini

Olcekli olarak ¢izecek agik kaynak kodlu bir yazilimin gerceklestirilmesi amaglanmistir.

Pompa tasarim yazilimi gerceklestirilmeden once ilk olarak programlarin akig
diyagramlari olusturulmus ve boylece yazilimin hangi parametrelere ihtiya¢ duyacagi ve
nasil ¢alisacagi belirlenmistir. Bunun ardindan yazilim gergeklestirilmistir. Cikartilan
bu akig diyagramlari son kullaniciya gerceklestirilen bu yazilimin ¢aligma yontemini
acik bir sekilde ifade etmektedir. Bunun yaninda gerceklestirilen yazilimin agik kaynak
kodlu bir yazilim olmasi sebebiyle ileride programa miidahale edilmek istenildigi
zaman cikartilan bu akis diyagramlar1 sayesinde programin c¢alisma mekanizmasinin

anlasilmasi kolaylastirilmistir.

Pompa tasariminda formiillerle hesaplanabilen parametrelerin  yaninda
grafiklerden okunarak hesaplamalara dahil edilen ¢esitli parametreler de mevcuttur. Bu
nedenle yazilimin gergeklestirilecegi platformun belirlenmesinde bu tip hesaplamalarda
cok esnek bir program olan Matlab yazilimi tercih edilmistir.  Gergeklestirilen
yazilimlarin tasarimcilar tarafindan daha fonksiyonel olarak kullanilabilmesi i¢in gorsel

arayiizler olusturulmus ve boylece programin kullanimi kolaylastiriimistir.
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Paletli, disli, radyal santrifiij ve eksenel santrifiij pompa tasarimi hesaplamalarini
yapacak yazilimlari test etmek amaciyla her pompa i¢in karsilastirma 6rnegi olarak elle
tasarim hesaplar1 gerceklestirilmis ve gergeklestirilen yazilim ayni1 parametrelerle
calistirllarak programdan elde edilen sonuglar elle hesaplanarak elde edilen sonuglarla
karsilastirilmis ve gergeklestirilen pompa tasarimi hesaplama yazilimlarinin dogru

calistiklar1 gosterilmistir.

Hazirlanan yazilimda karsilasilan en biiyiilk problem tasarim parametreleri
hesaplatilan pompalarin ¢izilmesini saglayacak yazilimin gergeklestirilmesinde
yasanmistir. Baslangigta Matlab programi ile bir kati model ¢izim programi olan
SolidWorks programi haberlestirilerek tasarlanan parametrelere bagl olarak ana eleman
cizimlerinin dogrudan kat1 model program iizerinden ¢izdirilmesi amaglanmis ancak bu
kat1 model programi ile Matlab senkronize olarak calistirilamamistir. Pompa ana
elemanlarinin  ¢izdirilmesi Matlab  yaziliminin  grafik  komutlart  yardimiyla
gerceklestirilmistir. Gelecek calismalarda gerceklestirilen bu yazilim ile bir katt model
programi senkronize olarak calistirilarak pompa elemanlarinin {i¢ boyutlu olarak

cizdirilmesi saglanabilir.

Yazilimin istiinliiklerinden birisi de ayn1 tasarim parametreleri icin paletli, disli,
radyal santrifiij ve eksenel santrifiij pompa olmak tizere dort farkli tipte pompa igin
tasarim hesaplamalarinin dakikalar icerisinde yapilarak en uygun pompaya karar

verilmesi agamasinda tasarimciya biiyiik bir avantaj saglamasidir.
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Ek.1. Paletli Pompa Tasarim Program

function varargout = paletli (varargin)
% PALETLI M-file for paletli.fig

% PALETLI, by itself, creates a new PALETLI or raises the
existing

% singleton*.

% H = PALETLI returns the handle to a new PALETLI or the handle
to

% the existing singleton*.

% PALETLI ('CALLBACK', hObject, eventData,handles,...) calls the
local

% function named CALLBACK in PALETLI.M with the given input

arguments.

o\

% PALETLI ('Property', 'Value',...) creates a new PALETLI or raises
the

% existing singleton*. Starting from the left, property value
pairs are

% applied to the GUI before paletli OpeningFcn gets called. An

% unrecognized property name or invalid value makes property

application
stop. All inputs are passed to paletli OpeningFcn via
varargin.

o°

o\

o\

*See GUI Options on GUIDE's Tools menu. Choose "GUI allows
only one
instance to run (singleton)".

o° o

o

See also: GUIDE, GUIDATA, GUIHANDLES

\o

3 Edit the above text to modify the response to help paletli

% Last Modified by GUIDE v2.5 24-Nov-2009 22:35:51

global R

global Dr

global t

global deb

global Dmil

global Dgobek

global 1

global z

% Begin initialization code - DO NOT EDIT

gui Singleton = 1;

gui State = struct('gui Name', mfilename,
'gui Singleton', gui Singleton,
'gui OpeningFcn', @paletli OpeningFcn,
'"gui OutputFcn', @paletli OutputFcn,
'gui LayoutFcn', 1,
'gui Callback', (1

if nargin && ischar (varargin{l})

gui State.gui Callback = str2func(varargin{l});
end



if nargout
[varargout{l:nargout}] = gui mainfcn(gui State, varargin{:});
else
gul mainfcn(gui State, varargin{:});
end
% End initialization code - DO NOT EDIT

% —--- Executes just before paletli is made visible.
function paletli OpeningFcn (hObject, eventdata, handles, varargin)
This function has no output args, see OutputFcn.

oo

% hObject handle to figure

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% varargin command line arguments to paletli (see VARARGIN)

% Choose default command line output for paletli
handles.output = hObject;

% Update handles structure
guidata (hObject, handles);

o\

UIWAIT makes paletli wait for user response (see UIRESUME)
uiwait (handles.figurel);

o°

% —--- Outputs from this function are returned to the command line.
function varargout = paletli OutputFcn (hObject, eventdata, handles)

% varargout cell array for returning output args (see VARARGOUT) ;

% hObject handle to figure
$ eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

)

% Get default command line output from handles structure
varargout{l} = handles.output;

function basinc editText Callback (hObject, eventdata, handles)

% hObject handle to basinc _editText (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o

Hints: get (hObject, 'String') returns contents of basinc editText as
ext

oo (f

str2double (get (hObject, 'String')) returns contents of
basinc editText as a double

$store the contents of basinc editText as a string. if the string
%is not a number then input will be empty

input = str2num(get (hObject, 'String'));

schecks to see if input is empty. if so, default basinc editText to
zZero
if (isempty (input))
set (hObject, 'String','0")
end



guidata (hObject, handles);

% ——-—- Executes during object creation, after setting all properties.
function basinc editText CreateFcn (hObject, eventdata, handles)

% hObject handle to basinc editText (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'"),
get (0, '"defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white'");
end

oo

function malzemegerilme editText Callback (hObject, eventdata, handles)

% hObject handle to malzemegerilme editText (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get (hObject, 'String') returns contents of

malzemegerilme editText as text

% str2double (get (hObject, 'String')) returns contents of

malzemegerilme editText as a double

%store the contents of malzemegerilme editText as a string. if the
string

%1s not a number then input will be empty

input = str2num(get (hObject, 'String'));

$checks to see if input is empty. if so, default
malzemegerilme editText to zero
if (isempty (input))

set (hObject, 'String','0")

end
guidata (hObject, handles);
% —--- Executes during object creation, after setting all properties.

function malzemegerilme editText CreateFcn (hObject, eventdata,
handles)

% hObject handle to malzemegerilme editText (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.

if ispc && isequal (get (hObject, 'BackgroundColor'),

get (0, 'defaultUicontrolBackgroundColor'))

set (hObject, 'BackgroundColor', 'white');

o° oP

end
function discap editText Callback (hObject, eventdata, handles)
% hObject handle to discap editText (see GCBO)

o©

eventdata reserved - to be defined in a future version of MATLAB
handles structure with handles and user data (see GUIDATA)

o©



[}

% Hints: get (hObject, 'String') returns contents of discap editText as
text

% str2double (get (hObject, 'String')) returns contents of

discap editText as a double

%store the contents of discap editText as a string. if the string

%$is not a number then input will be empty

input = str2num(get (hObject, 'String'));

%checks to see if input is empty. if so, default discap editText to
Zero
if (isempty (input))

set (hObject, 'String','0")

end

guidata (hObject, handles);

% —--- Executes during object creation, after setting all properties.
function discap editText CreateFcn (hObject, eventdata, handles)

% hObject handle to discap editText (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', '"white');
end

o\

function devirsayisi editText Callback (hObject, eventdata, handles)

% hObject handle to devirsayisi editText (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o)

% Hints: get (hObject, 'String') returns contents of

devirsayisi editText as text

% str2double (get (hObject, 'String')) returns contents of
devirsayisi editText as a double

$store the contents of devirsayisi editText as a string. if the string
%1s not a number then input will be empty

input = str2num(get (hObject, 'String'));

schecks to see if input is empty. if so, default devirsayisi editText
to zero
if (isempty (input))

set (hObject, 'String','0")
end
guidata (hObject, handles);
% —-—-—- Executes during object creation, after setting all properties.
function devirsayisi editText CreateFcn (hObject, eventdata, handles)
% hObject handle to devirsayisi editText (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB



% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, '"defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', '"white');
end

oo

function paletsayisi editText Callback (hObject, eventdata, handles)

% hObject handle to paletsayisi editText (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o°

Hints: get (hObject, 'String') returns contents of

paletsayisi editText as text

% str2double (get (hObject, 'String')) returns contents of
paletsayisi editText as a double

$store the contents of paletsayisi editText as a string. if the string
%1s not a number then input will be empty

input = str2num(get (hObject, 'String'));

%checks to see if input is empty. if so, default paletsayisi editText
to zero
if (isempty (input))

set (hObject, 'String', '0")

end

guidata (hObject, handles);

% ——-—- Executes during object creation, after setting all properties.
function paletsayisi editText CreateFcn (hObject, eventdata, handles)
% hObject handle to paletsayisi editText (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'"),
get (0, '"defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white'") ;
end

o°

function kanatyuksekligi editText Callback (hObject, eventdata,
handles)

% hObject handle to kanatyuksekligi editText (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get (hObject, 'String') returns contents of
kanatyuksekligi editText as text

% str2double (get (hObject, 'String')) returns contents of
kanatyuksekligi editText as a double



$store the contents of kanatyuksekligi editText as a string. if the
string
%is not a number then input will be empty

input = str2num(get (hObject, 'String'));

$checks to see if input is empty. if so, default
kanatyuksekligi editText to zero
if (isempty (input))

set (hObject, 'String', '0")

end
guidata (hObject, handles);
% —--- Executes during object creation, after setting all properties.

function kanatyuksekligi editText CreateFcn (hObject, eventdata,
handles)

% hObject handle to kanatyuksekligi editText (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', '"white');
end

o\

function ozgulagirlik editText Callback (hObject, eventdata, handles)

% hObject handle to ozgulagirlik editText (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get (hObject, 'String') returns contents of

ozgulagirlik editText as text

% str2double (get (hObject, 'String')) returns contents of
ozgulagirlik editText as a double

$store the contents of ozgulagirlik editText as a string. if the
string

%is not a number then input will be empty

input = str2num(get (hObject, 'String'));

%checks to see if input is empty. if so, default ozgulagirlik editText
to zero
if (isempty (input))

set (hObject, 'String', '0")
end
guidata (hObject, handles);
% —-—-—- Executes during object creation, after setting all properties.
function ozgulagirlik editText CreateFcn (hObject, eventdata, handles)
hObject handle to ozgulagirlik editText (see GCBO)
eventdata reserved - to be defined in a future version of MATLAB
handles empty - handles not created until after all CreateFcns
called

o° oP

o\



% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', '"white');
end

oo

function genelverim editText Callback (hObject, eventdata, handles)

% hObject handle to genelverim editText (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o

5 Hints: get (hObject, 'String') returns contents of genelverim editText
as text

% str2double (get (hObject, 'String')) returns contents of
genelverim editText as a double

%store the contents of genelverim editText as a string. if the string

%1s not a number then input will be empty
input = str2num(get (hObject, 'String'));

%checks to see if input is empty. if so, default genelverim editText
to zero
if (isempty (input))

set (hObject, "'String','0")

end

guidata (hObject, handles);

% ——-—- Executes during object creation, after setting all properties.
function genelverim editText CreateFcn (hObject, eventdata, handles)

% hObject handle to genelverim editText (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns

called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'"),
get (0, '"defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white'");
end

o°

)

% —--- Executes on button press in hesap pushbutton.

function hesap pushbutton Callback (hObject, eventdata, handles)
global R

global Dr

global t

global deb

global Dmil

global Dgobek

global 1

global z

hObject handle to hesap pushbutton (see GCBO)

eventdata reserved - to be defined in a future version of MATLAB
handles structure with handles and user data (see GUIDATA)

o° oP

o\°



--—- Executes on button press in add pushbutton.

= get (handles.basinc editText, 'String');

igma = get (handles.malzemegerilme editText, 'String');
= get (handles.discap editText, 'String');

= get (handles.devirsayisi editText, 'String');

(
(
= get (handles.paletsayisi editText, 'String');
(
(

O N B3 %W n ™ oe

= get (handles.kanatyuksekligi editText, 'String');
ng =get (handles.genelverim editText, 'String');

gamma = get (handles.ozgulagirlik editText, 'String');
% P,Sigma,R,n,z,b and gamma are variables of Strings type, and need to
be converted

Q

% to variables of Number type before they can be added together

functionH = str2num(P)*1000/str2num(gamma) ;

H = num2str (functionH) ;

% need to convert the answer back into String type to display it
set (handles.answer basmayuksekligi, 'String', H);

guidata (hObject, handles);

functionDr = str2num(R)*0.76 ;
Dr = num2str (functionDr) ;

% need to convert the answer back into String type to display it
set (handles.answer rotorcapi, 'String',Dr);

guidata (hObject, handles);

functionl = str2num(R)- str2num(Dr)+3;

1 = num2str (functionl);

% need to convert the answer back into String type to display it
set (handles.answer paletboyu, 'String',1);

guidata (hObject, handles);

functionVb =

pi*str2num (R)*1/1000*str2num(R) *1/1000/4*str2num (b)*1/1000;

Vb = num2str (functionVb) ;

% need to convert the answer back into String type to display it
set (handles.answer butunhacim, 'String',Vb);

guidata (hObject, handles);

functionVr =

pi*str2num(Dr) *1/1000*str2num(Dr) *1/1000/4*str2num(b) *1/1000;

Vr = num2str (functionVr) ;

% need to convert the answer back into String type to display it
set (handles.answer rotorhacmi, 'String',Vr);

guidata (hObject, handles);

functionQ = (str2num(Vb)-str2num(Vr)) *str2num(n)/60;

QO = num2str (functionQ) ;

% need to convert the answer back into String type to display it
set (handles.answer debi, 'String',Q);

guidata (hObject, handles);

functionNe =

ceil (str2num(gamma) *str2num (Q) *str2num (H) /75/str2num(ng) *100) ;
Ne = num2str (functionNe) ;

% need to convert the answer back into String type to display it
set (handles.answer verim, 'String',Ne);

guidata (hObject, handles);



$standart mil caplari 15-20-25-30-35-40-50-60-70-80-90
milcapi = (14.4* (str2num(Ne))”~(1/3)/ (str2num(n))”(1/3)*10);
if milcapi<=15;
functionDmil =15;
elseif 15<milcapi<=20;
functionDmil =20;
elseif 20<milcapi<=25;
functionDmil =25;
elseif 25<milcapi<=30;
functionDmil =30;
elseif 30<milcapi<=35;
functionDmil =35;
elseif 35<milcapi<=40;
functionDmil =40;
elseif 40<milcapi<=50;
functionDmil =50;
elseif 50<milcapi<=60;
functionDmil =60;
elseif 60<milcapi<=70;
functionDmil =70;
elseif 70<milcapi<=80;
functionDmil =80;
elseif 80<milcapi<=90;
functionDmil =90;

end
functionDmil;
Dmil = num2str (functionDmil) ;

o)

% need to convert the answer back into String type to display it
set (handles.answer milcapi, 'String',Dmil);
guidata (hObject, handles);

functionDgobek = ceil (str2num(Dmil) +3);
Dgobek = num2str (functionDgobek) ;

% need to convert the answer back into String type to display it
set (handles.answer gobekcapi, 'String', Dgobek) ;

guidata (hObject, handles);

functiont = ceil (str2num(P) *str2num(R)/2/str2num(sigma)) ;
t = num2str (functiont);

% need to convert the answer back into String type to display it
set (handles.answer etkalinligi, 'String',t);

guidata (hObject, handles);

if str2num(R) <= 100
functiondeb = 30;
else
functiondeb
end
functiondeb;
deb = num2str (functiondeb) ;
% need to convert the answer back into String type to display it
set (handles.answer emmebasma, 'String',deb);
guidata (hObject, handles);

20;



% —-— Executes on button press in anaelemancizim pushputton.
function anaelemancizim pushputton Callback (hObject, eventdata,
handles)

% hObject handle to anaelemancizim pushputton (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

%selects axesl as the current axes, so that
$Matlab knows where to plot the data
axes (handles.axesl)

%axis ([-200 200 -200 200])
style="-";

$H=circle (center,radius, thetal, theta2,alpha,style);

global R
global Dr
global t
global deb
global Dmil
global Dgobek
global 1
global z

R=str2num(R) ;
Dr=str2num(Dr) ;
t=str2num(t) ;
deb=str2num (deb) ;
Dmil=str2num(Dmil) ;
Dgobek=str2num (Dgobek) ;
l=str2num(l) ;
z=str2num(z) ;

Dem=deb;
dmil=Dmil;
dgobek=Dgobek;
PaletBoyu=1;
PaletKalinligi=3;
PaletSayisi=z;

$Pompa Haznesinin Cizimi
%$Haznenin Dis Sinirlarinin Cizimi

x0=0; y0=Dr/2-R/2;
x2=-sqgrt ((R/2+t) "2- (Dem/2+t) ~2); y2=y0-Dem/2-t;
cizim(1l,:)=[x2 y21;

center=[x0 y0];
baslamaAci=atan2 (-Dem/2-t, -sqrt ( (R/2+t) *2- (Dem/2+t)~2)) *180/pi+360;
bitisAci=atan2 (-Dem/2-t,sqrt ((R/2+t)"2-(Dem/2+t)"2))*180/pi+360;



H=circlel (center,R/2+t,baslamaAci+l,bitisAci,0,style);
H=H';, sl=size (H);
cizim(2:s1(1,1)+1,:)=H(1l:s1(1,1),:);

x3=-x2; y3=y2;
cizim(sl(1,1)+2,:)=[x3 y31;

x4=x3+20; vyi=y2;
cizim(sl(1,1)+3,:)=[x4 y4];

x5=x4; y5=y0+Dem/2+t;
cizim(sl(1,1)+4,:)=[x5 y5]1;

x6=x3; y6=y5;
cizim(sl(1l,1)+5,:)=[x6 y6];

baslamaAci=atan2 (Dem/2+t, sqrt ((R/2+t) "2-(Dem/2+t)"2)) *180/pi;
bitisAci=atan?2 (Dem/2+t,-sqgrt ((R/2+t) "2-(Dem/2+t)"2))*180/pi;
H=circlel (center,R/2+t,baslamaAci+l,bitisAci, 0, style);

H=H'; s2=size(H);
cizim(sl(l,1)+6:s1(1,1)+5+s2(1,1),:)=H(1:s2(1,1),:);

xX7=x2; y71=y5;
cizim(s1l(1,1)+s2(1,1)+6,:)=[x7 y7];

x8=x2-20; y8=y5;
cizim(s1(1,1)+s2(1,1)+7,:)=[x8 y8];

x1=x8; yl=y2;
cizim(s1(1,1)+s2(1,1)+8,:)=[x1 y1];

%Haznenin I¢ Sinirlarinin Cizimi

clear cizim

cizim=[x1l y0-Dem/2 ; x4 y0-Dem/2 ; x5 yO+Dem/2 ; x8 yO+Dem/2];
hold on

fill(cizim(:,1),cizim(:,2),[0.8 0.8 0.8])
hold off

clear cizim

H=circlel (center,R/2,1,360,0,style) ;
cizim=H"';

hold on

fill(cizim(:,1),cizim(:,2),[0.8 0.8 0.8])
hold off

$Rotor Cizimi

clear cizim

center=[0 0];

H=circlel (center,Dr/2,1,360,0,style) ;
cizim=H';



hold on
fill(cizim(:,1),cizim(:,2),"'c")

%$GObek Cizimi

H=circlel (center,dgobek/2,1,360,0,style) ;
cizim=H"';

hold on

fill(cizim(:,1),cizim(:,2),'y")

hold off

$Mil Cizimi

H=circlel (center,dmil/2,1,360,0,style);
cizim=H';

hold on

fill(cizim(:,1),cizim(:,2),"'b")

hold off

$Palet Cizimi

for i=0:PaletSayisi-1
clear cizim
center=[0 Dr/2-PaletBoyut+PaletKalinligi/2];

H=circlel (center,PaletKalinligi/2,180,360,1i*360/PaletSayisi,style);
H=H'; sl=size (H);

cizim(l:s1(1,1),:)=H(l:s1(1,1),:);

alpha=1*360/PaletSayisi;

cizim(sl(1l,1)+1,:)=[cosd(alpha) -sind(alpha); sind(alpha)
cosd(alpha) ]*[PaletKalinligi/2;Dr/2-PaletBoyu+PaletKalinligi/2];
cizim(sl(1,1)+2,:)=[cosd(alpha) -sind(alpha); sind(alpha)

cosd(alpha) ] *[PaletKalinligi/2;Dr/2];
cizim(s1(1,1)+3,:)=[cosd(alpha) -sind(alpha); sind(alpha)
cosd(alpha) ]*[-PaletKalinligi/2;Dr/2];

cizim(sl(1l,1)+4,:)=[cosd(alpha) -sind(alpha); sind(alpha)
cosd(alpha) ]*[-PaletKalinligi/2;Dr/2-PaletBoyu+PaletKalinligi/2];

hold on

fill(cizim(:,1),cizim(:,2),'r")

hold off

set (gca, 'DataAspectRatio', [1 1 1], 'PlotBoxAspectRatio',[1 1 11])
guidata (hObject, handles); %updates the handles

function P=circlel (center,radius,thetal,theta2,alpha,style)



% H=CIRCLE (CENTER,RADIUS,NOP, STYLE)

% This routine draws a circle with center defined as
% a vector CENTER, radius as a scaler RADIS. NOP is
% the number of points on the circle. As to STYLE,

% use it the same way as you use the rountine PLOT.
% Since the handle of the object is returned, you

% use routine SET to get the best result.

% Usage Examples,

% circle([1,3],3,1000,"':");
% circle([2,4]1,2,1000,'-=");

% Zhenhai Wang <zhenhai@ieee.org>
% Version 1.00
% December, 2002
NOP=360;

if (nargin <3),

error ('Please see help for INPUT DATA.');
elseif (nargin==3)

style="b-";

end;

THETA=linspace (0, 2*pi, NOP) ;
RHO=ones (1,NOP) *radius;

[X,Y] = pol2cart (THETA,RHO) ;
X=X+center (1) ;

Y=Y+center (2) ;
X1=X(thetal:theta2);
Y1=Y (thetal:theta2);

P=[cosd(alpha) -sind(alpha); sind(alpha) cosd(alpha)]*[X1;Y1];
hold on
H=plot(P(l,:),P(2,:),style);

axis square;
hold off

o°
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Ek.2. Disli Pompa Tasarim Program

function varargout = disli(varargin)
% DISLI M-file for disli.fig

% DISLI, by itself, creates a new DISLI or raises the existing

% singleton*.

% H = DISLI returns the handle to a new DISLI or the handle to

% the existing singleton*.

% DISLI ('CALLBACK',hObject,eventData,handles,...) calls the local
% function named CALLBACK in DISLI.M with the given input
arguments

% DISLI ('Property', 'Value',...) creates a new DISLI or raises the
% existing singleton*. Starting from the left, property value
pairs are

% applied to the GUI before disli OpeningFcn gets called. An

% unrecognized property name or invalid value makes property
application

% stop. All inputs are passed to disli OpeningFcn via varargin.
% *See GUI Options on GUIDE's Tools menu. Choose "GUI allows
only one

% instance to run (singleton)".

% See also: GUIDE, GUIDATA, GUIHANDLES

% Edit the above text to modify the response to help disli

o°

Last Modified by GUIDE v2.5 24-May-2009 03:32:22

global da
global dt
global dg
global df
global m
global t
global rl
global r2
global z
global Dem
global et
global dmil
global dgobek

% Begin initialization code - DO NOT EDIT

gui Singleton = 1;

gui State = struct('gui Name', mfilename,
'gui Singleton', gui Singleton,
'"gui OpeningFcn', @disli OpeningFcn,
'"gui OutputFcn', @disli OutputFcn,
'gui LayoutFcn', 1,
'gui Callback', (1)

if nargin && ischar (varargin{1l})



guil State.gui Callback = str2func(varargin{l});
end

if nargout
[varargout{l:nargout}] = gui mainfcn(gui State, varargin{:});
else
guil mainfcn(gui_ State, varargin{:});
end
% End initialization code - DO NOT EDIT

Q

% ——-—- Executes just before disli is made visible.
function disli OpeningFcn (hObject, eventdata, handles, varargin)
This function has no output args, see OutputFcn.

oe

% hObject handle to figure

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% varargin command line arguments to disli (see VARARGIN)

[}

% Choose default command line output for disli
handles.output = hObject;

% Update handles structure
guidata (hObject, handles);

% UIWAIT makes disli wait for user response (see UIRESUME)
% uiwait (handles.figurel);

% —--- Outputs from this function are returned to the command line.
function varargout = disli OutputFcn (hObject, eventdata, handles)
varargout cell array for returning output args (see VARARGOUT) ;

o°

% hObject handle to figure
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Get default command line output from handles structure
varargout{l} = handles.output;

function devirsayisi editText Callback (hObject, eventdata, handles)

% hObject handle to devirsayisi editText (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o)

% Hints: get (hObject, 'String') returns contents of

devirsayisi editText as text

% str2double (get (hObject, 'String')) returns contents of
devirsayisi editText as a double

$store the contents of devirsayisi editText as a string. if the string
%1s not a number then input will be empty

input = str2num(get (hObject, 'String'));

schecks to see if input is empty. if so, default devirsayisi editText
to zero
if (isempty (input))



set (hObject, 'String','0")
end
guidata (hObject, handles);

% ——-—- Executes during object creation, after setting all properties.
function devirsayisi editText CreateFcn (hObject, eventdata, handles)
% hObject handle to devirsayisi editText (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, '"defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', '"white');
end

oe

function basmayuksekligi editText Callback (hObject, eventdata,
handles)

% hObject handle to basmayuksekligi editText (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

Hints: get (hObject, 'String') returns contents of
asmayuksekligi editText as text
str2double (get (hObject, 'String')) returns contents of
basmayuksekligi editText as a double
$store the contents of basmayuksekligi editText as a string. if the
string
%is not a number then input will be empty
input = str2num(get (hObject, 'String'));

o O oe

$checks to see if input is empty. if so, default
basmayuksekligi editText to zero
if (isempty (input))
set (hObject, "'String','0")
end
guidata (hObject, handles);

)

% —--- Executes during object creation, after setting all properties.
function basmayuksekligi editText CreateFcn (hObject, eventdata,
handles)

% hObject handle to basmayuksekligi editText (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', '"white');
end

o



function ozgulagirlik editText Callback (hObject, eventdata, handles)

% hObject handle to ozgulagirlik editText (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get (hObject, 'String') returns contents of

ozgulagirlik editText as text

% str2double (get (hObject, 'String')) returns contents of
ozgulagirlik editText as a double

$store the contents of ozgulagirlik editText as a string. if the
string

%1is not a number then input will be empty

input = str2num(get (hObject, 'String'));

%checks to see if input is empty. if so, default ozgulagirlik editText
to zero
if (isempty (input))
set (hObject, 'String', '0")
end
guidata (hObject, handles);

o\

--- Executes during object creation, after setting all properties.

function ozgulagirlik editText CreateFcn (hObject, eventdata, handles)
% hObject handle to ozgulagirlik editText (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', '"white');
end

o\

function dissayisi editText Callback (hObject, eventdata, handles)

% hObject handle to dissayisi editText (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

\o

5 Hints: get (hObject, 'String') returns contents of dissayisi editText
as text

% str2double (get (hObject, 'String')) returns contents of
dissayisi editText as a double

$store the contents of dissayisi editText as a string. if the string
%is not a number then input will be empty

input = str2num(get (hObject, 'String'));

schecks to see if input is empty. if so, default dissayisi editText to
zZero
if (isempty (input))
set (hObject, 'String','0")
end
guidata (hObject, handles);



% ——-—- Executes during object creation, after setting all properties.
function dissayisi editText CreateFcn (hObject, eventdata, handles)

% hObject handle to dissayisi editText (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, '"defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white'");
end

oo

function modul editText Callback (hObject, eventdata, handles)

% hObject handle to modul editText (see GCBO)
$ eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o°

Hints: get (hObject, 'String') returns contents of modul editText as
ext

o° (f

str2double (get (hObject, 'String')) returns contents of
modul editText as a double

%store the contents of modul editText as a string. if the string
%1s not a number then input will be empty

input = str2num(get (hObject, 'String'));

$checks to see if input is empty. if so, default modul editText to
zZero
if (isempty (input))
set (hObject, 'String', '0")
end
guidata (hObject, handles);

% —--- Executes during object creation, after setting all properties.
function modul editText CreateFcn (hObject, eventdata, handles)

% hObject handle to modul editText (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'"),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white'") ;
end

o

% —--- Executes on button press in hesap pushbutton.

function hesap pushbutton Callback (hObject, eventdata, handles)
global da

global dt

global dg

global df



global m
global t
global rl
global r2
global z

o\©

hObject handle to hesap pushbutton (see GCBO)

eventdata reserved - to be defined in a future version of MATLAB
handles structure with handles and user data (see GUIDATA)

= get (handles.devirsayisi editText, 'String');

get (handles.basmayuksekligi editText, 'String');

gama = get (handles.ozgulagirlik editText, 'String');

z = get(handles.dissayisi editText, 'String');

m get (handles.modul editText, 'String');

b = 30 %pompayuksekligi

alfa = 20 %$kanatacisi

% n,H,gama,z,m,b and alfa are variables of Strings type, and need to
be converted

[}

% to variables of Number type before they can be added together

o8 o0 oo

functiont = str2num(m) *pi;

t = num2str (functiont);

% need to convert the answer back into String type to display it
set (handles.answer dishatvesi staticText, 'String',t);

guidata (hObject, handles);

functionh = 2.166*str2num (m) ;
h = num2str (functionh) ;

% need to convert the answer back into String type to display it
set (handles.answer disyuksekligi staticText, 'String', h);

guidata (hObject, handles);

functiondt = str2num(m)*str2num(z);

dt = num2str (functiondt);

% need to convert the answer back into String type to display it
set (handles.answer taksimatdairesicapi staticText, 'String',dt);
guidata (hObject, handles);

functionda = str2num(m)* (str2num(z)+2);

da = num2str (functionda) ;

% need to convert the answer back into String type to display it
set (handles.answer disustudairesicapi staticText, 'String',da);

guidata (hObject, handles);

functiondg = str2num(dt)*cos (alfa*3.141/180);

dg = num2str (functiondg) ;

% need to convert the answer back into String type to display it
set (handles.answer temeldairesicapi staticText, 'String',dg);

guidata (hObject, handles);

functiondf = str2num(m) *str2num(z)-str2num(m) *2.4;
df = num2str (functiondf) ;

% need to convert the answer back into String type to display it
set (handles.answer tabandairesicapi staticText, 'String',df);

guidata (hObject, hgndles);



functions = pi*str2num(m)/2;

s = num2str (functions);

% need to convert the answer back into String type to display it
set (handles.answer disgenisligi staticText, 'String',s);

guidata (hObject, handles);

functionteta = 360/str2num(z) ;

teta = num2str (functionteta);

% need to convert the answer back into String type to display it
set (handles.answer dislerarasiaci staticText, 'String',teta);
guidata (hObject, handles);

functionalfat = 360/2/str2num(z) ;

alfat = num2str (functionalfat);

% need to convert the answer back into String type to display it
set (handles.answer tekdisinacisi staticText, 'String',alfat);
guidata (hObject, handles);

={10 ; 11 ; 12 ;13 ; 14 ; 15 ; 16 ;17 ; 18 ; 19 ; 20 ; 21 ; 22 ; 23 ;
24 ; 25 ; 26 ; 27 ;28 ; 29 ; 30 ; 31 ; 32 ; 33 ; 34 ; 35 ; 36];

y=[0.69*str2num(m) ; 0.83*str2num(m) ; 0.96*str2num(m);

1.09*str2num (m) 1.22*%str2num(m); 1.34*str2num(m); 1l.46*str2num(m);
1.58*str2num(m); 1.69*str2num(m); 1.79*str2num(m); 1.89*str2num(m);
1.98*str2num(m); 2.06*str2num(m); 2.15*str2num(m); 2.24*str2num(m) ;
2.33*str2num(m); 2.42*str2num(m); 2.50*str2num(m); 2.59*str2num(m);
2.67*str2num(m); 2.76*str2num(m),; 2.85*str2num(m); 2.93*str2num(m);
3.01*str2num(m); 3.09*str2num(m); 3.l6*str2num(m); 3.23*str2num(m)] ;

)

functionrl=interplqg(x,y,str2num(z)
rl = num2str (functionrl);

% need to convert the answer back into String type to display it
set (handles.answer ustyay staticText, 'String',rl);

guidata (hObject, handles);

=[10 , 11 , 12 ;13 ; 14 ; 15 ; 16 ;17 ; 18 ; 19 ; 20 ; 21 ; 22 ; 23 ;
24 ; 25 ; 26 ; 27 ;28 ; 29 ; 30 ; 31 ; 32 ; 33 ; 34 ; 35 ; 306]1;

y=[2.28*str2num(m) ; 2.40*str2num(m) ; 2.51*str2num(m);
2.62*str2num(m); 2.72*str2num(m); 2.82*str2num(m); 2.92*str2num(m) ;
3.02*str2num(m); 3.12*str2num(m); 3.22*str2num(m); 3.32*str2num(m) ;
3.41*str2num(m); 3.49*str2num(m); 3.57*str2num(m); 3.64*str2num(m);
3.71*str2num(m); 3.78*str2num(m); 3.85*str2num(m); 3.92*str2num(m) ;
3.99*str2num(m); 4.06*str2num(m); 4.13*str2num(m); 4.20*str2num(m) ;
4.27*str2num (m); 4.33*str2num(m); 4.39*str2num(m); 4.45*str2num(m)] ;
functionr2=interplqg(x,y,str2num(z));

r2 = num2str (functionr?);

[

% need to convert the answer back into String type to display it
set (handles.answer altyay staticText,'String',r2);
guidata (hObject, handles);

functionVa = pi*str2num(dt)/1000*str2num(m) *b/1000/str2num(z) ;
Va = num2str (functionVa) ;

% need to convert the answer back into String type to display it
set (handles.answer tekdis staticText, 'String',Va);

guidata (hObject, handles);

functionVg = 2*str2num(z) *str2num(Va) ;
Vg = num2str (functionVg) ;



Q

% need to convert the answer back into String type to display it
set (handles.answer butundisler staticText, 'String',Vg);
guidata (hObject, handles)

functionQ =str2num(Vg) *str2num(n) ;

QO = num2str (functionQ) ;

% need to convert the answer back into String type to display it
set (handles.answer debi staticText, 'String',Q);

guidata (hObject, handles);

o\°

--—- Executes on button press in anaelemancizim.

function anaelemancizim Callback (hObject, eventdata, handles)

% hObject handle to anaelemancizim (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o

%selects axesl as the current axes, so that
%$Matlab knows where to plot the data
axes (handles.axesl)

global da
global dt
global dg
global df
global m
global t
global rl
global r2
global z

Du=str2num (
Do=str2num (
Dt=str2num (
Dd=str2num (
M=str2num (m
t=str2num(t
Rl=str2num (
R2=str2num (
z=str2num (z

R2=(2*R2+R1) /3;
Dem=20;

et=5;
dmil=22.8;
dgobek=dmil+3;

$axis ([-200 200 -200 2007)
style="-";

$H=circle (center,radius, thetal, theta2,alpha,style);

%ana govdenin disinin cizimi-------——---------———--— - ———
center=[Do/2 0];

baslamaAci=270; bitisAci=359;

H=circlel (center,Du/2+et,baslamalAci,bitisAci, 0, style);



H=H'; s=size (H);
cizim(l:s(1,1),:)=H(1l:s(1,1),:);

center=[Do/2 0];

baslamaAci=1; bitisAci=90;

H=circlel (center,Du/2+et,baslamalAci,bitisAci,0,style);
H=H'; s=size(H); cs=size(cizim);
cizim(cs(l,1)+1l:cs(1,1)+s(1,1),:)=H(1l:s(1,1),:);

H=[Do/2 Du/2+et ;Dem/2+et Du/2+et; Dem/2+et Du/2+et+20; - (Dem/2+et)
Du/2+et+20; - (Dem/2+et) Du/2+et; -Do/2 Du/2+et];

s=size (H); cs=size(cizim);
cizim(cs(1l,1)+1:cs(1,1)+s(1,1),:)=H(1l:s(1,1),:);

center=[-Do/2 0];

baslamaAci=90; bitisAci=270;

H=circlel (center,Du/2+et,baslamaAci,bitisAci, 0, style);
H=H'; s=size (H); cs=size(cizim);
cizim(cs(l,1)+1l:cs(1,1)+s(1,1),:)=H(1:s(1,1),:);

H=[-Do/2 - (Du/2+et) ;- (Dem/2+et) - (Du/2+et); - (Dem/2+et) -
(Du/2+et+20); Dem/2+et - (Du/2+et+20); Dem/2+et - (Du/2+et); Do/2 -
(Du/2+et) ];

s=size (H); cs=size(cizim);
cizim(cs(1l,1)+1:cs(1,1)+s(1,1),:)=H(1l:s(1,1),:);

fill(cizim(:,1),cizim(:,2), 'm")

clear cizim

%ana govdenin icinin cizimi-----———---""---—--——————————
cizim=[Dem/2 Du/2+et+20; - (Dem/2) Du/2+et+20; -Dem/2 - (Du/2+et+20);
Dem/2 - (Du/2+et+20)];

hold on

fill(cizim(:,1),cizim(:,2),"'c")

hold off

clear cizim

center=[Do/2 0];

baslamaAci=270; bitisAci=359;

H=circlel (center,Du/2,baslamaAci,bitisAci, 0,style);
H=H'; s=size(H);

cizim(1l:s(1,1),:)=H(1:s(1,1),:);

center=[Do/2 0];

baslamaAci=1; bitisAci=90;

H=circlel (center,Du/2,baslamaAci,bitisAci, 0,style);
H=H'; s=size(H); cs=size(cizim);
cizim(cs(l,1)+1l:cs(1,1)+s(1,1),:)=H(1l:s(1,1),:);

H=[Do/2 Du/2 ; -Do/2 Du/2];
s=size (H); cs=size(cizim);
cizim(cs(l,1)+1l:cs(1,1)+s(1,1),:)=H(1l:s(1,1),:);



center=[-Do/2 0];

baslamaAci=90; bitisAci=270;

H=circlel (center,Du/2,baslamaAci,bitisAci, 0,style);
H=H';, s=size(H); cs=size(cizim);
cizim(cs(1l,1)+1:cs(1,1)+s(1,1),:)=H(1l:s(1,1),:);

H=[-Do/2 -(Du/2) ; Do/2 -(Du/2)];
s=size (H); cs=size(cizim);
cizim(cs(1l,1)+1:cs(1,1)+s(1,1),:)=H(1l:s(1,1),:);

hold on
fill(cizim(:,1),cizim(:,2),"'c")
hold off

clear cizim

%dislilerin cizimi--—-=-=----="-"-"="--"—"-"-"—"—"—"—"—"-~ -~~~ -~ ———
$yatay eksene t/4 mesafede bir dogru cizildiginde bunun Do la
cakistigi

$nokta x3 ve y3 koordinatli bu noktadan R1 ve R2 yaricapli yaylarin
merkez

$noktalari tespit edilir.

x3=sqrt ((Do/2) "2-(t/4)"2); y3=-t/4;

a=Dt/2; b=Do/2; c=R1l;

Th=atan2 (y3,x3)*180/pi;

Thcl=acosd ((a”*2+b"2-c”2)/ (2*a*b) ) +Th;
xcl=(Dt/2)*cosd (Thcl); ycl=(Dt/2)*sind(Thcl);

a=Dt/2; b=Do/2; c=R2;
Thc2=acosd ((a”2+b"2-c"2)/ (2*a*b) ) +Th;
xc2=(Dt/2)*cosd (Thc2); yc2=(Dt/2)*sind(Thc2);

a=Dd/2; b=Dt/2; c=R2;
Th2=Thcl-acos ((a"2+b"2-c”2)/ (2*a*b))*180/pi;
x2=(Dd/2) *cosd (Th2); y2=(Dd/2) *sind(Th2);

a=Du/2; b=Dt/2; c=R2;
Th4=Thc2-acosd ((a"2+b"2-c"2)/ (2*a*b)) ;
x4=(Du/2) *cosd (Th4); y4=(Du/2)*sind(Th4) ;

x5=Du/2; y5=0;
x6=x4; y6=-vy4;
xT7=x3; yi1=-y3;
x8=x2; y8=-y2;
xc3=xcl; yc3=-ycl;
xcd=xc2; ycd=-yc2;

Thl=atan2 (y8,x8)*180/pi-360/z;
x1=(Dd/2) *cosd (Thl); yl=(Dd/2)*sind(Thl) ;

center=[0 0];



baslamaAci=Thl1+360;

bitisAci=Th2+360;

H=circlel (center,Dd/2,baslamalAci,bitisAci-1,0,style);
H=H'; s=size (H);

cizim(l:s(1,1),:)=H(1l:s(1,1),:);

center=[xc2 yc2];

baslamaAci=atan? (y2-yc2,x2-xc2)*180/pi+360;
bitisAci=atan2 (y4-yc2,x4-xc2)*180/pi+360;

H=circlel (center,R2,baslamaAci,bitisAci+1,0,style);
H=H'; s=size(H); cs=size(cizim);
cizim(cs(1l,1)+1:cs(1,1)+s(1,1),:)=H(1l:s(1,1),:);

center=[xc4d yc4d];

baslamaAci=atan2 (y6-ycd,x6-xcd) *180/pi;
bitisAci=atan2 (y8-yc4d,x8-xc4)*180/pi;

H=circlel (center,R2,baslamaAci+l,bitisAci,0,style);
H=H'; s=size(H); cs=size(cizim);
cizim(cs(1l,1)+1:cs(1,1)+s(1,1),:)=H(1l:s(1,1),:);

dis=cizim;
s=size(dis) ;

for k=1:2
if k==
gama=0; kayma=Do/2;
else
if rem(z,2)==
gama=360/z/2; kayma=-Do/2;
else
gama=0 ; kayma=-Do/2;
end
end

for i=0:z-1
alpha=1*360/z+gama;
for j=1:s(1,1)
cizim(s(1,1)*i+j, :)=[cosd(alpha) -sind(alpha); sind(alpha)
cosd (alpha)]*[dis(3,1);dis(J,2)1;

end
end
cizim(:,1)=cizim(:,1)+kayma;
hold on
fill(cizim(:,1),cizim(:,2),'r")
hold off

end
clear cizim

$millerin cizimji---=--=-==--=-"-
center=[Do/2 0];

H=circlel (center,dgobek/2,1,360,0,style) ;

cizim=H"';

hold on

fill(cizim(:,1),cizim(:,2),"'y")

hold off



H=circlel (center,dmil/2,1,360,0,style);
cizim=H';

hold on

fill(cizim(:,1),cizim(:,2),'b")

hold off

center=[-Do/2 0];

H=circlel (center,dgobek/2,1,360,0,style) ;
cizim=H"';

hold on

fill(cizim(:,1),cizim(:,2),"'y")

hold off

H=circlel (center,dmil/2,1,360,0,style);
cizim=H"';

hold on

fill(cizim(:,1),cizim(:,2), 'b")

hold off

set (gca, 'DataAspectRatio', [1 1 1], 'PlotBoxAspectRatio',[1 1 117)
guidata (hObject, handles); %updates the handles

function P=circlel (center,radius,thetal,theta2,alpha,style)
% H=CIRCLE (CENTER,RADIUS,NOP, STYLE)

% This routine draws a circle with center defined as

% a vector CENTER, radius as a scaler RADIS. NOP is

% the number of points on the circle. As to STYLE,

% use it the same way as you use the rountine PLOT.

% Since the handle of the object is returned, you

% use routine SET to get the best result.

% Usage Examples,

% circle([1,3],3,1000,"':");
% circle([2,4]1,2,1000,'-=");
% Zhenhai Wang <zhenhai@ieee.org>
% Version 1.00
% December, 2002
NOP=360;
if (nargin <3),
error ('Please see help for INPUT DATA.');
elseif (nargin==3)
style="b-"';
end;
THETA=linspace (0, 2*pi, NOP) ;
RHO=ones (1,NOP) *radius;
[X,Y] = pol2cart (THETA,RHO) ;
X=X+center (1) ;
Y=Y+center (2);
X1=X (thetal:theta?2);
Y1=Y (thetal:theta2);
P=[cosd (alpha) -sind(alpha); sind(alpha) cosd(alpha)]l*[X1;Y1];



Ek.3. Radyal Santrifiij Pompa Tasarim Program

function varargout = radyalsantrifuj (varargin)

% RADYALSANTRIFUJ M-file for radyalsantrifuj.fig

% RADYALSANTRIFUJ, by itself, creates a new RADYALSANTRIFUJ or
raises the existing

% singleton*.

% H = RADYALSANTRIFUJ returns the handle to a new RADYALSANTRIFUJ
or the handle to

% the existing singleton*.

% RADYALSANTRIFUJ ('CALLBACK',hObject,eventData, handles,...) calls
the local

% function named CALLBACK in RADYALSANTRIFUJ.M with the given

input arguments.

o\

% RADYALSANTRIFUJ ('Property', 'Value',...) creates a new
RADYALSANTRIFUJ or raises the

% existing singleton*. Starting from the left, property value
pairs are

% applied to the GUI before radyalsantrifuj OpeningFcn gets
called. An

% unrecognized property name or invalid value makes property
application

% stop. All inputs are passed to radyalsantrifuj OpeningFcn via
varargin.

o\

o\

*See GUI Options on GUIDE's Tools menu. Choose "GUI allows
nly one
instance to run (singleton)".

o O

o

o

See also: GUIDE, GUIDATA, GUIHANDLES

o

Edit the above text to modify the response to help radyalsantrifuj

% Last Modified by GUIDE v2.5 13-Nov-2009 01:32:04
global Q

global Vs

global D3

global D2

global Dmil
global Dgobek
global D1

global functionD2
global betal
global beta2
global functionz

% Begin initialization code - DO NOT EDIT
gui Singleton = 1;

gui State = struct('gui Name', mfilename,
'gui Singleton', gui Singleton,
"gui OpeningFcn', @radyalsantrifuj OpeningFcn,

'"gui OutputFcn', @radyalsantrifuj OutputFcn,



'gui LayoutFecn', 1,
'gui Callback', [1);
if nargin && ischar (varargin{l})
guil State.gui Callback = str2func(varargin{l});
end

if nargout
[varargout{l:nargout}] = gui mainfcn(gui State, varargin{:});
else
gul mainfcn(gui State, varargin{:});
end
% End initialization code - DO NOT EDIT

% —--- Executes just before radyalsantrifuj is made visible.

function radyalsantrifuj OpeningFcn (hObject, eventdata, handles,
varargin)

% This function has no output args, see OutputFfcn.

% hObject handle to figure

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% varargin command line arguments to radyalsantrifuj (see VARARGIN)

% Choose default command line output for radyalsantrifuj
handles.output = hObject;

[}

% Update handles structure
guidata (hObject, handles);

% UIWAIT makes radyalsantrifuj wait for user response (see UIRESUME)
% uiwait (handles.cizim pushButton);

% ———- Outputs from this function are returned to the command line.
function varargout = radyalsantrifuj OutputFcn (hObject, eventdata,
handles)

% varargout cell array for returning output args (see VARARGOUT) ;
% hObject handle to figure

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o)

% Get default command line output from handles structure
varargout{l} = handles.output;

function debi editText Callback (hObject, eventdata, handles)

% hObject handle to debi editText (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o

Hints: get (hObject, 'String') returns contents of debi editText as
ext

oe

str2double (get (hObject, 'String')) returns contents of
debi editText as a double

$store the contents of debi editText as a string. if the string
%$is not a number then input will be empty



input = str2num(get (hObject, 'String'));

%checks to see if input is empty. if so, default debi editText to zero
if (isempty (input))
set (hObject, 'String','0")
end
guidata (hObject, handles);

% —--- Executes during object creation, after setting all properties.
function debi editText CreateFcn (hObject, eventdata, handles)

% hObject handle to debi editText (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', '"white');
end

o\

function basmayuksekligi editText Callback (hObject, eventdata,
handles)

% hObject handle to basmayuksekligi editText (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

Hints: get (hObject, 'String') returns contents of
asmayuksekligi editText as text

str2double (get (hObject, 'String')) returns contents of
basmayuksekligi editText as a double
$store the contents of basmayuksekligi editText as a string. if the
string
%1s not a number then input will be empty

o0 O oe

input = str2num(get (hObject, 'String'));

$checks to see if input is empty. if so, default
basmayuksekligi editText to zero
if (isempty (input))
set (hObject, 'String', '0")
end
guidata (hObject, handles);

)

% —--- Executes during object creation, after setting all properties.
function basmayuksekligi editText CreateFcn (hObject, eventdata,
handles)

% hObject handle to basmayuksekligi editText (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all Createfcns
called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.



if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))

set (hObject, 'BackgroundColor', 'white'");
end

function devirsayisi editText Callback (hObject, eventdata, handles)

% hObject handle to devirsayisi editText (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get (hObject, 'String') returns contents of

devirsayisi editText as text

% str2double (get (hObject, 'String')) returns contents of
devirsayisi editText as a double

%store the contents of devirsayisi editText as a string. if the string
%1s not a number then input will be empty

input = str2num(get (hObject, 'String'));

%checks to see if input is empty. if so, default devirsayisi editText
to zero
if (isempty (input))
set (hObject, 'String','0")
end
guidata (hObject, handles);

% —--- Executes during object creation, after setting all properties.
function devirsayisi editText CreateFcn(hObject, eventdata, handles)
% hObject handle to devirsayisi editText (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', '"white') ;
end

o

function ozgulagirlik editText Callback (hObject, eventdata, handles)

% hObject handle to ozgulagirlik editText (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o

Hints: get (hObject, 'String') returns contents of
zgulagirlik editText as text

str2double (get (hObject, 'String')) returns contents of
ozgulagirlik editText as a double
$store the contents of ozgulagirlik editText as a string. if the
string
%1s not a number then input will be empty

o O

input = str2num(get (hObject, 'String'));



%checks to see if input is empty. if so, default ozgulagirlik editText
to zero
if (isempty (input))
set (hObject, 'String', '0")
end
guidata (hObject, handles);

% ——-—- Executes during object creation, after setting all properties.
function ozgulagirlik editText CreateFcn (hObject, eventdata, handles)
% hObject handle to ozgulagirlik editText (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white'");
end

o°

function malzemegerilme editText Callback (hObject, eventdata, handles)

% hObject handle to malzemegerilme editText (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get (hObject, 'String') returns contents of

malzemegerilme editText as text

% str2double (get (hObject, 'String')) returns contents of

malzemegerilme editText as a double

$store the contents of malzemegerilme editText as a string. if the
string

%1s not a number then input will be empty

input = str2num(get (hObject, 'String'));

$checks to see if input is empty. if so, default
malzemegerilme editText to zero
if (isempty (input))
set (hObject, "String','0")
end
guidata (hObject, handles);

)

% —--- Executes during object creation, after setting all properties.
function malzemegerilme editText CreateFcn (hObject, eventdata,
handles)

% hObject handle to malzemegerilme editText (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.

if ispc && isequal (get (hObject, 'BackgroundColor'),

get (0, 'defaultUicontrolBackgroundColor'))

o©



set (hObject, 'BackgroundColor', 'white');

end

% —-— Executes on button press in hesap pushbutton.

function hesap pushbutton Callback (hObject, eventdata, handles)

% hObject handle to hesap pushbutton (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
global Q

global Vs

global D3

global D2

global Dmil
global Dgobek
global D1

global functionD2
global betal
global beta2
global functionz

Q = get (handles.debi editText, 'String');

Hm = get (handles.basmayuksekligi editText, 'String');

n = get (handles.devirsayisi editText, 'String');

gama = get (handles.ozgulagirlik editText, 'String');
sigma = get (handles.malzemegerilme editText, 'String');

% P,Sigma,R,n,z,b and gamma are variables of Strings type, and need to
be converted

o

% to variables of Number type before they can be added together

functionng=(str2num(n) ) *sqrt (str2num(Q) /1000) / ( (str2num (Hm) ) ~0.75) ;
ng = num2str (functionnq) ;

% need to convert the answer back into String type to display it
set (handles.answer tanimsayisistaticText,'String',nq);

guidata (hObject, handles);

ns=3.65* (functionnqg) ;

pompaverimi=0.65;
hidrolikverim=1-0.071/((str2num(Q)/1000)"°0.25);
mekanikverim=0.96;
volumetrikverim=pompaverimi/hidrolikverim/mekanikverim;
Qussu=str2num(Q) /1000/ (volumetrikverim) ;

Pmil=(str2num(gama))* (str2num(Q)/1000) * (str2num(Hm) ) /75/ (pompaverimi) ;

if Pmil<=5;
emniyetsayisi =1.25;
elseif 5<Pmil<=25;
emniyetsayisi =1.15;
elseif Pmil>=25;
emniyetsayisi =1.075;
end
emniyetsayisi;



functionNem = ceil (emniyetsayisi*Pmil);

Nem = num2str (functionNem) ;

% need to convert the answer back into String type to display it
set (handles.answer motorgucustaticText, 'String',Nem);

guidata (hObject, handles);

%$standart mil caplari 15-20-25-30-35-40-50-60-70-80-90
milcapi = ceil ((36000*Nem/ (str2num(n))/ (str2num(sigma)))”~(1/3)*10);
if milcapi<=15;
Dmil =15;
elseif 15<milcapi<=20;
Dmil =20;
elseif 20<milcapi<=25;
Dmil =25;
elseif 25<milcapi<=30;
Dmil =30;
elseif 30<milcapi<=35;
Dmil =35;
elseif 35<milcapi<=40;
Dmil =40;
elseif 40<milcapi<=50;
Dmil =50;
elseif 50<milcapi<=60;
Dmil =60;
elseif 60<milcapi<=70;
Dmil =70;
elseif 70<milcapi<=80;
Dmil =80;
elseif 80<milcapi<=90;
Dmil =90;
end
Dmil;
dmil = num2str (Dmil) ;
% need to convert the answer back into String type to display it
set (handles.answer milcapistaticText, 'String',dmil);
guidata (hObject, handles);

% GRAFIKTEN Kls BULUNUR
x=[10;12;13;14;15;16;17;18;19;20,;,21;22;23;24;25;26;27;28;29;30;31;32;3
3;34;35;36;37;38;39;40];
y=[0.11;0.1116666667;0.115;0.12;0.123;0.126;0.1285714186;0.1328571429;
0.1358571429;0.1392857143;0.1431428571;0.1444285714;0.1478571429;0.149
1428571;0.15;0.1533333333;0.1555555556;0.1583333333;0.1627777778;0.165
;0.1666666667;0.1688888889;0.1722222222;0.1733333333;0.1761111111;0.17
77777778;0.1805555556,;0.1844444444,;,0.1877777778;0.1888888889] ;
Kls=interplqg(x,y, functionnqg) ;

guidata (hObject, handles);

Cml=Kls*sqrt (2*9.806* (str2num (Hm) ) )
Com=0.9* (Cml) ;

AO=(Qussu)/ (Com) ;

Dgobek=1.4* (Dmil) ;

Ag=pi* ( (Dgobek/1000)"2)/4;
Atop=A0+Ag;

functiondo=ceil ((sgrt (4* (Atop) /pi))*1000);



do = num2str (functiondo);
% need to convert the answer back into String type to display it
set (handles.answer docapistaticText, 'String’',do);

guidata (hObject, handles);

Dl=ceil (0.95* (functiondo)) ;
Ul=D1/1000* (str2num(n)) *pi/60;

functionbetal=ceil (atand (Cml/Ul))+2;
betal = num2str (functionbetal) ;

% need to convert the answer back into String type to display it
set (handles.answer betalacisistaticText, 'String',betal);

guidata (hObject, handles);

Wl=Cml/sind (functionbetal) ;
Wul=Cml/tand (functionbetal) ;
Cul=Ul-Wul;
Cl=sqgrt ((Cml) "2+ (Cul)"2);
alfal=atand(Cml/Cul) ;

Dld=ceil ( (functiondo)+0.75);
D1i=2*D1-D1d;

Uld=pi*D1d/1000* (str2num(n))/60;
Uli=pi*D1i/1000*str2num(n) /60;
betal=atand (Cml/U1ld) ;
betali=atand (Cml/Ul1i) ;

functionbl=ceil (Qussu/pi/D1*1000/Cml1/0.6*1000) ;
bl = num2str (functionbl);

% need to convert the answer back into String type to display it
set (handles.answer kanatgirisenistaticText,'String',bl);

guidata (hObject, handles);

% kisi tablodan 1.06 bulunur tabloyu olustur
x=[40;50;60;70;80;90;100;110,120;,130,140;150;160;170;180;190;200;210;2
20;23071;
y=[1.25;1.19;1.15;1.09;1.05;0.99;0.96;0.93;0.88;0.84;0.81;0.78;0.74;0.
72;0.69;0.66;0.64;0.62;0.60;0.58] ;

kisi=interplqg(x,y,ns);

guidata (hObject, handles);

U2=sqgrt (2*str2num(Hm) *9.806/kisi) ;

functionD2=ceil (60*U2/pi/str2num(n)*1000)
D2= num2str (functionD2) ;

% need to convert the answer back into String type to display it
set (handles.answer d2capistaticText, 'String',D2);

guidata (hObject, handles);

%$D1/D2 DEN CAP KONTROLU YAP
betaz2=27;

% GRAFIKTEN K2s BULUNUR

°

x=[10;12;13;14;15;16;17;18;19;20,;,21;22;23;24;25;26;27;28;29;30;31;32;3
3;34;35;36;37;38;39;40];



y=[0.08125;0.0825;0.085;0.0875;0.09;0.09216216216;0.09405405405;0.0967
5675676;0.09945945946;0.1016666667;0.105;0.1066666667;0.1086666667;0.1
116666667;0.1133333333;0.115;0.1166666667;0.1183333333;0.1208571429;0.
123;0.1242857143;0.1264285714;0.1285714286;0.1311428571;0.1332857143;0
.1362857143;0.138;0.1405714286;0.1435714286;0.1457142857] ;
K2s=interplg(x,y, functionnq) ;

guidata (hObject, handles);

Cm2=K2s*sqrt (2*9.81* (str2num (Hm) ) ) ;
W2=Cm2/sind (beta2) ;

Wu2=Cm2/tand (beta?2) ;

Cu2=U2-Wu2;
C2=sqgrt ( (Cm2) "2+ (Cu2) *2) ;
alfa2=atand (Cm2/Cu2) ;

betam= (functionbetal+betal) /2;

functionz=ceil (6.5* (functionD2+D1l)/ (functionD2-D1) *sind (betam)) ;
= num2str (functionz) ;

% need to convert the answer back into String type to display it
set (handles.answer kanatsayisistaticText, 'String',z);

guidata (hObject, handles);

lambda2=1- (functionz* (3/sind (beta2)))/pi/functionD2;

functionb2=ceil (Qussu/pi/ (functionD2/1000)/lambda2/Cm2*1000) ;
b2= num2str (functionb?2) ;

% need to convert the answer back into String type to display it
set (handles.answer kanatcikisenistaticText, 'String',b2);

guidata (hObject, handles);

$Kv DEGERI TABLODAN BULUNUR

x=[40; 50 ;60 ;70 ;80 ;90 ;100 ;110 ;120 ;130 ;140 ;150 ;160 ;170 ;180
;190 ;2007;

y=[0.47; 0.46; 0.45; 0.444; 0.41; 0.390; 0.380; 0.35875; 0.3475;
0.335; 0.33375; 0.325; 0.320; 0.315; 0.310; 0.3075; 0.305];
Kv=interplqg(x,y,ns);

guidata (hObject, handles);

Vs=Kv*sqrt (2*9.81*str2num (Hm) ) ;
%$D3 grafikten bulunur

x=[40; 50 ;60 ;70 ;80 ;90 ;100 ;110 ;120 ;130 ;140 ;150 ;160 ;170 ;180
;190 ;2007;
y=[0.0665;0.07;0.07625;0.0825;0.09;0.095;0.1025;0.11;0.120;0.130;0.137
5;0.155;0.164375;0.1775;0.186875;0.2;0.2125];

D3=functionD2* (1+interplqg(x,y,ns));

guidata (hObject, handles);

% —--- Executes on button press in cizim pushbutton.

function cizim pushbutton Callback (hObject, eventdata, handles)

% hObject handle to cizim pushbutton (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB



% handles structure with handles and user data (see GUIDATA)

%selects axesl as the current axes, so that
$Matlab knows where to plot the data
axes (handles.axesl)

%axis ([-200 200 -200 200])
style="-";

$H=circle (center,radius, thetal, theta2,alpha,style);

global Q

global Vs

global D3

global D2

global Dmil
global Dgobek
global D1

global functionD2
global betal
global beta2
global functionz

$SALYANGOZ CiziMmi

Q = str2num(Q)/1000;
D2= str2num(D2) ;

d=zeros (360,1);

x=zeros (360,1);

y=zeros (360,1);

for 1=1:360
d=sqrt (1*4*Q/360/Vs/pi)*1000;
x(1)=(D3/2+d) *cosd (i); y(i)=(D3/2+d)*sind (i) ;

end
x0=0; y0=0;
x(361)=(D3/2+d)+ (D3/2+d) *tand (10); y(361)=(D3/2+d);

x(362)=(D3/2)-(D3/2+d) *tand (10); y(362)=(D3/2+d);

’

’

cizim=[x(40:362) y(40:362)1];
cizim(324,1)=x(40)
cizim(324,2)=y (40)

fill(cizim(:,1),cizim(:,2),'b")
hold off
clear cizim



% D3 CAPININ CiziMi

center=[x0 y0];

H=circlel (center,D3/2,1,360,0,style) ;
cizim=H"';

hold on
fill(cizim(:,1),cizim(:,2), 'm")

hold off

clear cizim

% D2 cAPININ CIzimi

center=[x0 y0];

H=circlel (center,D2/2,1,360,0,style) ;
cizim=H';

hold on
fill(cizim(:,1),cizim(:,2),"'c")

hold off

clear cizim

% D1 CAPININ CcIzIMI
center=[x0 y0];

H=circlel (center,D1/2,1,360,0,style) ;
cizim=H"';

hold on
fill(cizim(:,1),cizim(:,2), 'm")

hold off

clear cizim

% KANAT CIzimMi

r1=D1/20;
r2=functionD2/20;

deltateta(1)=0;

for 1=2:10
deltateta (i)=deltateta (i-1)+180/pi* ((r2-rl)/10)/ ((rl+(i)* ((r2-
1) /10) *tand (betal+ (i) * ( (beta2-betal) /10))));
end

deltateta(ll)=deltateta (10)+180/pi* (¥r2-rl)/10/r2/tand (beta2) ;

x(362)=10*r1-1; y(362)=0-1;
X (363)=10*r1; 363)=O,
for 1=2:10

X (1+362)=(10*rl+(i-1)*10* (r2-rl) /10) *cosd (-deltateta(i));
v (1i+362)=(10*r1+(i-1)*10* (r2-rl)/10)*sind(-deltateta(i));
end
x(373)=(10*r2*cosd (-deltateta(ll))); vy (373)=(10*r2*sind (-
deltateta(1l1l)));
X (374)=x(373)+1; y(374)=y(373)+1

cizim=[x(362:374) y(362:374)]1;



%$Kanatlari Kanat Sayisina Gore CoJaltma
for i=0:functionz-1

alpha=1*360/functionz;

ciziml=cizim* [cosd (alpha) -sind(alpha); sind(alpha) cosd(alpha)l;
hold on

plot(ciziml(:,1),ciziml(:,2), 'm', "'linewidth',5)

hold off

end

clear cizim

% Dgobek CIzIMI

center=[x0 y0];

H=circlel (center,Dgobek/2,1,360,0,style) ;
cizim=H';

hold on

fill(cizim(:,1),cizim(:,2),"'c")

hold off

clear cizim

% Dmil CcIzimi

center=[x0 y0];

H=circlel (center,Dmil/2,1,360,0,style);
cizim=H';

hold on

fill(cizim(:,1),cizim(:,2),'y")

hold off

clear cizim

set (gca, 'DataAspectRatio', [1 1 1], 'PlotBoxAspectRatio',[1 1 1])

guidata (hObject, handles); %updates the handles

function P=circlel (center,radius,thetal,theta2,alpha,style)

% H=CIRCLE (CENTER,RADIUS,NOP, STYLE)

% This routine draws a circle with center defined as
% a vector CENTER, radius as a scaler RADIS. NOP is
% the number of points on the circle. As to STYLE,

% use it the same way as you use the rountine PLOT.
% Since the handle of the object is returned, you

% use routine SET to get the best result.

% Usage Examples,

% circle([1,3],3,1000,"':");



% circle([2,4]1,2,1000,'-=");

% Zhenhai Wang <zhenhai@ieee.org>
% Version 1.00
% December, 2002

NOP=360;
if (nargin <3),
error ('Please see help for INPUT DATA.');
elseif (nargin==3)
style="b-";
end;
THETA=linspace (0, 2*pi, NOP) ;
RHO=ones (1, NOP) *radius;
[X,Y] = pol2cart (THETA,RHO) ;
X=X+center (1) ;
Y=Y+center (2) ;
X1=X(thetal:theta2);
Y1=Y (thetal:theta?2);
P=[cosd(alpha) -sind(alpha); sind(alpha) cosd(alpha)]*[X1;Y1];



Ek.4. Eksenel Santrifiij Pompa Tasarim Program

function varargout = eksenel santrifuj(varargin)
% EKSENEL SANTRIFUJ M-file for eksenel santrifuj.fig

% EKSENEL SANTRIFUJ, by itself, creates a new EKSENEL SANTRIFUJ
or raises the existing

% singleton*.

% H = EKSENEL SANTRIFUJ returns the handle to a new

EKSENEL SANTRIFUJ or the handle to

% the existing singleton*.

% EKSENEL SANTRIFUJ ('CALLBACK',hObject,eventData,handles,...)
calls the local

% function named CALLBACK in EKSENEL SANTRIFUJ.M with the given

% EKSENEL SANTRIFUJ ('Property', 'Value',...) creates a new
EKSENEL SANTRIFUJ or raises the
% existing singleton*. Starting from the left, property value

pairs are
% applied to the GUI before eksenel santrifuj OpeningFcn gets
called. An

% unrecognized property name or invalid value makes property
application
% stop. All inputs are passed to eksenel santrifuj OpeningFcn

via varargin.

o\

o\

*See GUI Options on GUIDE's Tools menu. Choose "GUI allows
nly one
instance to run (singleton)".

o O

o

o

See also: GUIDE, GUIDATA, GUIHANDLES

\o

s Edit the above text to modify the response to help eksenel santrifuj

o°

Last Modified by GUIDE v2.5 06-Jan-2010 15:58:33

global 1A1A2

global betaalfaAlA2
global 1E1E2

global betaalfaElE2
global d2

global dh

% Begin initialization code - DO NOT EDIT
gui Singleton = 1;
gui State = struct('gui Name', mfilename,
'gui Singleton', gui Singleton,
'"gui OpeningFcn', @eksenel santrifuj OpeningFcn,

'gui OutputFcn', Q@eksenel santrifuj OutputFcn,
'gui LayoutFecn', [] ,
'gui Callback', (1



if nargin && ischar (varargin{l})
guil State.gui Callback = str2func(varargin{l});
end

if nargout
[varargout{l:nargout}] = gui mainfcn(gui_ State, varargin{:});
else
guil mainfcn(gui State, varargin{:});
end
% End initialization code - DO NOT EDIT

[}

% —-—- Executes just before eksenel santrifuj is made visible.
function eksenel santrifuj OpeningFcn (hObject, eventdata, handles,
varargin)

This function has no output args, see OutputFcn.

o\

% hObject handle to figure

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% varargin command line arguments to eksenel santrifuj (see
VARARGIN)

[}

% Choose default command line output for eksenel santrifuj
handles.output = hObject;

% Update handles structure
guidata (hObject, handles);

o\

UIWAIT makes eksenel santrifuj wait for user response (see UIRESUME)
uiwait (handles.figurel);

o\

o

s ——— Outputs from this function are returned to the command line.
function varargout = eksenel santrifuj OutputFcn (hObject, eventdata,
handles)

varargout cell array for returning output args (see VARARGOUT) ;

o°

% hObject handle to figure
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Get default command line output from handles structure
varargout{l} = handles.output;

function debi editText Callback (hObject, eventdata, handles)

% hObject handle to debi editText (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get (hObject, 'String') returns contents of debi editText as
text

% str2double (get (hObject, 'String')) returns contents of

debi editText as a double

$store the contents of debi editText as a string. if the string

%1s not a number then input will be empty



input = str2num(get (hObject, 'String'));

%checks to see if input is empty. if so, default debi editText to zero
if (isempty (input))
set (hObject, 'String','0")
end
guidata (hObject, handles);

% —--- Executes during object creation, after setting all properties.
function debi editText CreateFcn (hObject, eventdata, handles)

% hObject handle to debi editText (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', '"white');
end

o\

function basmayuksekligi editText Callback (hObject, eventdata,
handles)

% hObject handle to basmayuksekligi editText (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get (hObject, 'String') returns contents of

basmayuksekligi editText as text

% str2double (get (hObject, 'String')) returns contents of

basmayuksekligi editText as a double

$store the contents of basmayuksekligi editText as a string. if the
string

%is not a number then input will be empty

input = str2num(get (hObject, 'String'));

$checks to see if input is empty. if so, default
basmayuksekligi editText to zero
if (isempty (input))
set (hObject, 'String','0")
end
guidata (hObject, handles);

o)

% ——-—- Executes during object creation, after setting all properties.
function basmayuksekligi editText CreateFcn (hObject, eventdata,
handles)

% hObject handle to basmayuksekligi editText (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.



if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))

set (hObject, 'BackgroundColor', 'white'");
end

function devirsayisi editText Callback (hObject, eventdata, handles)

% hObject handle to devirsayisi editText (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get (hObject, 'String') returns contents of

devirsayisi editText as text

% str2double (get (hObject, 'String')) returns contents of
devirsayisi editText as a double

$store the contents of devirsayisi editText as a string. if the string
%1s not a number then input will be empty

input = str2num(get (hObject, 'String'));

$checks to see if input is empty. if so, default devirsayisi editText
to zero
if (isempty (input))

set (hObject, 'String', '0")

end

guidata (hObject, handles);

% ——-—- Executes during object creation, after setting all properties.
function devirsayisi editText CreateFcn(hObject, eventdata, handles)
% hObject handle to devirsayisi editText (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, '"defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white');
end

o°

function ozgulagirlik editText Callback(hObject, eventdata, handles)

% hObject handle to ozgulagirlik editText (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o\

Hints: get (hObject, 'String') returns contents of

ozgulagirlik editText as text

% str2double (get (hObject, 'String')) returns contents of
ozgulagirlik editText as a double

% str2double (get (hObject, 'String')) returns contents of

ozgulagirlik editText as a double

$store the contents of ozgulagirlik editText as a string. if the
string

%1s not a number then input will be empty



input = str2num(get (hObject, 'String'));

schecks to see if input is empty. if so, default ozgulagirlik editText
to zero
if (isempty (input))
set (hObject, 'String', '0")
end
guidata (hObject, handles);

% —--—- Executes during object creation, after setting all properties.
function ozgulagirlik editText CreateFcn (hObject, eventdata, handles)
hObject handle to ozgulagirlik editText (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

o°

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white'") ;
end

o\

% —--- Executes on button press in hesap pushbutton.

function hesap pushbutton Callback (hObject, eventdata, handles)
hObject handle to hesap pushbutton (see GCBO)

eventdata reserved - to be defined in a future version of MATLAB
handles structure with handles and user data (see GUIDATA)

o oP

o°

o

--—- Executes on button press in hesap pushbutton.

global 1A1A2

global betaalfaAlA2
global 1E1E2

global betaalfaElE2
global d2

global dh

= get (handles.debi editText, 'String');

m = get (handles.basmayuksekligi editText, 'String');

= get (handles.devirsayisi editText, 'String');

zgulagirlik = get (handles.ozgulagirlik editText, 'String');
Q,Hm,n are variables of Strings type, and need to be converted
to variables of Number type before they can be added together

o0 o0 O B3 IO

nsQ=str2num(n) *sqrt (str2num(Q) /1000) / (str2num (Hm) ~0.75) ;
nsf=3*nsQ;

x=[600;625;650;675;700;725;750;775;800;,825;,850;875;900;925;,950,;,975;100
0;1025;1050;1075;11007;
y=[0.65;0.60;0.57;0.53;0.505;0.47;0.468;0.465;0.46;0.45;0.43;0.42;0.41
;0.40;0.39;0.385;0.38;0.37;0.36;0.355;0.35]1;

Km=interplqg(x,y,nsf);



guidata (hObject, handles);

Cm=Km*sqgrt (2*9.801*str2num (Hm) ) ;
Qussu=1.06* (str2num(Q) /1000) ;
Am=Qussu/Cm;

d2=sqrt (Am*4/pi/ (1-0.45"2)) ;
dh=0.45*d2;

Hth=str2num (Hm) /0.83;
%% AlA2 ARALIGINDAKI DEGERLER

functiondAlA2 = dh;

dAlA2 = num2str (functiondAlA2) ;
% need to convert the answer back into String type to display it
set (handles.answer statictext dAlA2, 'String', functiondAlA2);

guidata (hObject, hgndles);

functionuAlA2 = pi*functiondAlA2*str2num(n)/60;
UuAlA2 = num2str (functionuAlA2);

% need to convert the answer back into String type to display it
set (handles.answer statictext uAlA2, 'String', functionuAlA2);

guidata (hObject, handles);

functionCu3A1lA2 = 9.806*Hth/functionuAlA2;
Cu3AlA2 = num2str (functionCu3AlA2) ;

% need to convert the answer back into String type to display it
set (handles.answer statictext Cu3AlA2, 'String', functionCu3AlA2);

guidata (hObject, hgndles);

functionw2AlA2 = Cm"2+ (functionuAlA2-functionCu3AlA2/2)"2;
w2A1A2 = num2str (functionw2AlA2);

% need to convert the answer back into String type to display it
set (handles.answer statictext w2AlA2,'String', functionw2AlA2);
guidata (hObject, handles);

functiontanbetaAlA2 = Cm/ (functionuAlA2-functionCu3AlA2/2);
tanbetaAlA2 = num2str (functiontanbetaAlA?2);

% need to convert the answer back into String type to display it

set (handles.answer statictext tanbetaAlA2, 'String', functiontanbetaAlA2
) ;

guidata (hObject, handles);

functionbetaAlA2 = atand(functiontanbetaAlA2);
betaAlA2 = num2str (functionbetaAlA2) ;

% need to convert the answer back into String type to display it
set (handles.answer statictext betaAlA2, 'String', functionbetaAlA2);

guidata (hObject, handles);

functionlamdakabulAlA2 = 1;

lamdakabulAlA2 = num2str (functionlamdakabulAlA2) ;
% need to convert the answer back into String type to display it

set (handles.answer statictext lamdakabulAlA2,'String', functionlamdakab
ulAlA2) ;

guidata (hObject, handles);



functionCL1tAlA2 =

2*9.806*Hth*Cm*cosd (functionlamdakabulAlA2) / (functionw2AlA2*functionul
1A2*sind (functionbetaAlA2+functionlamdakabulAlA2)) ;

CL1tAl1A2 = num2str (functionCL1tAlA2) ;

% need to convert the answer back into String type to display it
set (handles.answer statictext CL1tAlA2,'String',functionCL1tAlA2);

guidata (hObject, handles);

functionltkabulAlA2 = 0.9;

ltkabulAlA2 = num2str (functionltkabulAlA2) ;
% need to convert the answer back into String type to display it

set (handles.answer statictext ltkabulAlA2, 'String', functionltkabulAlA2
)

guidata (hObject, handles);

functionCLAlA2 = functionCL1ltAlA2/functionltkabulAlA2;
CLA1A2 = num2str (functionCLAlA2) ;

% need to convert the answer back into String type to display it
set (handles.answer statictext CLAlAZ, 'String', functionCLAlA2);

guidata (hObject, handles);

functionProfilkabulAlA2 = 387;

ProfilkabulAlA2 = num2str (functionProfilkabulAlA2);
% need to convert the answer back into String type to display it

set (handles.answer statictext ProfilkabulAlA2, 'String', functionProfilk
abulAlA2);

guidata (hObject, handles);

functionymaxlkabulAlA2 = 0.1505;

ymaxlkabulAlA2 = num2str (functionymaxlkabulAlA2) ;

% need to convert the answer back into String type to display it

set (handles.answer statictext ymaxlAlA2, 'String', functionymaxlkabulAlA
2);

guidata (hObject, handles);

functiontAlA2 = pi*functiondAlA2/3*1000;
tAlA2 = num2str (functiontAlA2);

% need to convert the answer back into String type to display it
set (handles.answer statictext tAlA2, 'String', functiontAlA2);

guidata (hObject, handles);

functionlAlA2 = functiontAlA2*functionltkabulAlA2;
1A1A2 = num2str (functionlAlA2);

% need to convert the answer back into String type to display it
set (handles.answer statictext 1AlA2, 'String', functionlAlA2);

guidata (hObject, handles);

functionymaxAlA2 = functionymaxlkabulAlA2*functionlAlA2;
ymaxAlA2 = numZstr (functionymaxAlA2) ;

% need to convert the answer back into String type to display it
set (handles.answer statictext ymaxAlA2, 'String', functionymaxAlAZ2);

guidata (hObject, handles);

functionlamdahesapAlA2 =
atand(0.012+0.06* (functionymaxAlA2/functionlAlA2)) ;



lamdahesapAlA2 = num2str (functionlamdahesapAlA2);
% need to convert the answer back into String type to display it

set (handles.answer statictext lamdahesapAlA2, 'String', functionlamdahes
apAlA2);

guidata (hObject, handles);

functionalfaformulAlA2 = (functionCLAlA2-
4.4*functionymaxAlA2/functionlAlA2)/0.092;
alfaformulAlA2 = num2str (functionalfaformulAlA2) ;
% need to convert the answer back into String type to display it

set (handles.answer statictext alfaformulAlA2, 'String', functionalfaform
ulAlA?2) ;

guidata (hObject, handles);

functionbetaalfaAlA2 = functionbetaAlA2+functionalfaformulAlA2;
betaalfaAlA2 = num2str (functionbetaalfaAlA2);

% need to convert the answer back into String type to display it

set (handles.answer statictext betaalfaAlA2,'String',functionbetaalfaAl
AZ);

guidata (hObject, handles);

functiondeltahAlA2 = 0.7*functionCLAlA2*functionw2A1A2/9.806;
deltahAlA2 = num2str (functiondeltahAlA2) ;

% need to convert the answer back into String type to display it

set (handles.answer statictext deltahAlA2,'String', functiondeltahAlA2);

guidata (hObject, hgndles);

%% B1B2 ARALIGINDAKI DEGERLER

functiondB1B2 = dh+ (d2-dh)/3;
dB1B2 = num2str (functiondB1B2) ;
% need to convert the answer back into String type to display it
set (handles.answer statictext dB1B2, 'String', functiondBlB2);

guidata (hObject, handles);

functionuB1B2 = pi*functiondBlB2*str2num(n)/60;
uB1B2 = num2str (functionuB1lB2) ;

% need to convert the answer back into String type to display it
set (handles.answer statictext uB1B2, 'String', functionuBlB2);

guidata (hObject, handles);

functionCu3B1B2 = 9.806*Hth/functionuBlB2;
Cu3B1lB2 = num2str (functionCu3B1B2) ;

% need to convert the answer back into String type to display it
set (handles.answer statictext Cu3B1B2, 'String', functionCu3B1B2);

guidata (hObject, handles);

functionw2B1B2 = Cm”2+ (functionuBlB2-functionCu3B1B2/2)"2;
w2B1B2 = num2str (functionw2B1B2) ;

% need to convert the answer back into String type to display it
set (handles.answer statictext w2B1B2, 'String', functionw2B1B2);

guidata (hObject, handles);

functiontanbetaBlB2 = Cm/ (functionuBlB2-functionCu3B1B2/2);
tanbetaBlB2 = num2str (functiontanbetaB1B2) ;



% need to convert the answer back into String type to display it

set (handles.answer statictext tanbetaBlB2, 'String', functiontanbetaBlB2
)

guidata (hObject, handles);

functionbetaBlB2 = atand(functiontanbetaBlB2) ;
betaBlB2 = num2str (functionbetaB1B2) ;

% need to convert the answer back into String type to display it
set (handles.answer statictext betaBlB2, 'String', functionbetaBlB2) ;

guidata (hObject, handles) ;

functionlamdakabulB1B2 = 1;

lamdakabulBlB2 = num2str (functionlamdakabulB1B2) ;
% need to convert the answer back into String type to display it

set (handles.answer statictext lamdakabulBlB2,'String', functionlamdakab
ulB1B2) ;

guidata (hObject, handles);

functionCL1tB1B2 =

2*9.806*Hth*Cm*cosd (functionlamdakabulB1B2) / (functionw2B1B2*functionuB
1B2*sind (functionbetaBlB2+functionlamdakabulB1B2)) ;

CL1tB1B2 = num2str (functionCL1tB1B2) ;

% need to convert the answer back into String type to display it

set (handles.answer statictext CL1tB1B2,'String', functionCL1tB1B2);
guidata (hObject, handles);

functionltkabulB1B2 = 0.830;

ltkabulB1lB2 = num2str (functionltkabulB1B2) ;
% need to convert the answer back into String type to display it

set (handles.answer statictext ltkabulB1B2, 'String', functionltkabulB1B2
)

guidata (hObject, handles);

functionCLB1B2 = functionCL1tB1B2/functionltkabulB1B2;

CLB1B2 = num2str (functionCLB1B2) ;

% need to convert the answer back into String type to display it
set (handles.answer statictext CLB1B2, 'String', functionCLB1B2);

guidata (hObject, handles);

functionProfilkabulB1B2 = 490;

ProfilkabulBlB2 = num2str (functionProfilkabulB1lB2);

% need to convert the answer back into String type to display it

set (handles.answer statictext ProfilkabulB1B2, 'String', functionProfilk
abulB1B2) ;

guidata (hObject, handles);

functionymaxlkabulB1B2 = 0.11;

ymaxlkabulB1B2 = num2str (functionymaxlkabulB1B2) ;

% need to convert the answer back into String type to display it

set (handles.answer statictext ymaxlB1B2, 'String', functionymaxlkabulBlB
2);

guidata (hObject, handles);

functiontB1B2 = pi*functiondB1B2/3*1000;
tB1B2 = num2str (functiontB1B2) ;
% need to convert the answer back into String type to display it



set (handles.answer statictext tB1B2, 'String', functiontBlB2);
guidata (hObject, handles);

functionlB1B2 = functiontB1B2*functionltkabulB1B2;
1B1B2 = num2str (functionlB1B2) ;

% need to convert the answer back into String type to display it
set (handles.answer statictext 1B1B2, 'String', functionlB1B2);

guidata (hObject, handles);

functionymaxB1B2 = functionymaxlkabulB1B2*functionlB1B2;
ymaxB1B2 = num2str (functionymaxB1B2) ;

% need to convert the answer back into String type to display it
set (handles.answer statictext ymaxBlB2,'String', functionymaxB1B2) ;

guidata (hObject, handles);

functionlamdahesapBlB2 =

atand (0.012+0.06* (functionymaxB1B2/functionlB1B2)) ;
lamdahesapBlB2 = num2str (functionlamdahesapBlB2) ;

% need to convert the answer back into String type to display it

set (handles.answer statictext lamdahesapBlB2, 'String', functionlamdahes
apB1lB2) ;

guidata (hObject, handles);

functionalfaformulBlB2 = (functionCLB1lB2-
4.4*functionymaxB1B2/functionlB1B2)/0.092;
alfaformulBlB2 = num2str (functionalfaformulB1B2) ;
% need to convert the answer back into String type to display it

set (handles.answer statictext alfaformulBlB2, 'String', functionalfaform
ulB1B2) ;

guidata (hObject, handles);

functionbetaalfaB1lB2 = functionbetaBlB2+functionalfaformulB1B2;
betaalfaBlB2 = num2str (functionbetaalfaBlB2) ;

% need to convert the answer back into String type to display it

set (handles.answer statictext betaalfaBlB2, 'String', functionbetaalfaBl
B2);

guidata (hObject, handles);

functiondeltahBl1B2 = 0.7*functionCLB1B2*functionw2B1B2/9.806;
deltahBlB2 = num2str (functiondeltahBlB2) ;

% need to convert the answer back into String type to display it

set (handles.answer statictext deltahBl1B2, 'String', functiondeltahB1B2);

guidata (hObject, handles);

%% C1C2 ARALIGINDAKI DEGERLER

functiondC1lC2 = dh+2* (d2-dh) /4;
dC1lC2 = num2str (functiondC1lC2) ;
% need to convert the answer back into String type to display it
set (handles.answer statictext dC1C2, 'String', functiondClC2);

guidata (hObject, handles);

functionuClC2 = pi*functiondClC2*str2num(n)/60;
uClC2 = num2str (functionuClC2) ;

[

% need to convert the answer back into String type to display it



set (handles.answer statictext uClC2, 'String', functionuClC2);
guidata (hObject, handles);

functionCu3C1lC2 = 9.806*Hth/functionuClC2;
Cu3ClC2 = num2str (functionCu3C1C2);

% need to convert the answer back into String type to display it
set (handles.answer statictext Cu3ClC2, 'String', functionCu3C1lC2);

guidata (hObject, handles);

functionw2C1lC2 = Cm”2+ (functionuClC2-functionCu3C1lC2/2)"2;
w2C1lC2 = num2str (functionw2C1C2) ;

% need to convert the answer back into String type to display it
set (handles.answer statictext w2ClC2,'String', functionw2C1C2);
guidata (hObject, handles);

functiontanbetaClC2 = Cm/ (functionuClC2-functionCu3ClC2/2);
tanbetaClC2 = num2str (functiontanbetaClC2) ;

% need to convert the answer back into String type to display it

set (handles.answer statictext tanbetaClC2, 'String', functiontanbetaClC2
)

guidata (hObject, handles);

functionbetaClC2 = atand(functiontanbetaClC2);
betaClC2 = num2str (functionbetaClC2) ;

% need to convert the answer back into String type to display it
set (handles.answer statictext betaClC2,'String', functionbetaClC2);

guidata (hObject, hgndles);

functionlamdakabulClC2 = 1;

lamdakabulClC2 = num2str (functionlamdakabulC1C2) ;

% need to convert the answer back into String type to display it

set (handles.answer statictext lamdakabulClC2,'String', functionlamdakab
ulClc2);

guidata (hObject, handles);

functionCL1tClC2 =

2*9,806*Hth*Cm*cosd (functionlamdakabulC1lC2) / (functionw2ClC2*functionuC
1C2*sind (functionbetaClC2+functionlamdakabulCl1C2)) ;

CL1tC1C2 = num2str (functionCL1tClC2);

% need to convert the answer back into String type to display it

set (handles.answer statictext CL1tClC2,'String', functionCL1tC1lC2);
guidata (hObject, handles);

functionltkabulClC2 = 0.77;

ltkabulClC2 = num2str (functionltkabulClC2);

% need to convert the answer back into String type to display it

set (handles.answer statictext ltkabulClC2, 'String', functionltkabulClC2
) ;

guidata (hObject, handles);

functionCLC1C2 = functionCL1tC1C2/functionltkabulClC2;

CLC1C2 = num2str (functionCLC1C2) ;

% need to convert the answer back into String type to display it
set (handles.answer statictext CLCIC2,'String', functionCLC1C2);
guidata (hObject, handles);



functionProfilkabulClC2 = 490;

ProfilkabulClC2 = num2str (functionProfilkabulClC2);

% need to convert the answer back into String type to display it

set (handles.answer statictext ProfilkabulClC2, 'String', functionProfilk
abulClC2) ;

guidata (hObject, handles);

functionymaxlkabulClC2 = 0.085;

ymaxlkabulClC2 = num2str (functionymaxlkabulClC2);
% need to convert the answer back into String type to display it

set (handles.answer statictext ymaxlClC2, 'String', functionymaxlkabulClC
2);

guidata (hObject, handles);

functiontClC2 = pi*functiondC1C2/3*1000;
tC1lC2 = num2str (functiontClC2);

% need to convert the answer back into String type to display it
set (handles.answer statictext tClC2, 'String', functiontC1lC2);

guidata (hObject, handles);

functionlC1lC2 = functiontClC2*functionltkabulClC2;

1C1C2 = num2str (functionlC1lC2) ;

% need to convert the answer back into String type to display it
set (handles.answer statictext 1C1C2, 'String', functionlC1lC2);
guidata (hObject, handles);

functionymaxC1lC2 = functionymaxlkabulClC2*functionlC1lC2;
ymaxClC2 = num2str (functionymaxC1lC2) ;

% need to convert the answer back into String type to display it
set (handles.answer statictext ymaxClC2,'String', functionymaxC1lC2);

guidata (hObject, handles);

functionlamdahesapClC2 =

atand(0.012+0.06* (functionymaxClC2/functionlC1C2)) ;
lamdahesapClC2 = num2str (functionlamdahesapClC2) ;

% need to convert the answer back into String type to display it

set (handles.answer statictext lamdahesapClC2, 'String', functionlamdahes
apClC2);

guidata (hObject, handles);

functionalfaformulClC2 = (functionCLC1lC2-
4.4*functionymaxC1lC2/functionlC1C2)/0.092;

alfaformulClC2 = num2str (functionalfaformulClC2) ;

% need to convert the answer back into String type to display it

set (handles.answer statictext alfaformulClC2,'String', functionalfaform
ulClc2);

guidata (hObject, handles);

functionbetaalfaClC2 = functionbetaClC2+functionalfaformulClC2;
betaalfaClC2 = num2str (functionbetaalfaClC2);

% need to convert the answer back into String type to display it

set (handles.answer statictext betaalfaClC2, 'String', functionbetaalfaCl
C2);

guidata (hObject, handles);

functiondeltahClC2 = 0.7*functionCLClC2*functionw2C1C2/9.806;



deltahClC2 = num2str (functiondeltahClC2) ;
% need to convert the answer back into String type to display it
set (handles.answer statictext deltahClC2,'String', functiondeltahClC2);

guidata (hObject, handles);
%% D1D2 ARALIGINDAKI DEGERLER

functiondDl1D2 = dh+3* (d2-dh) /4;
dD1D2 = num2str (functiondD1D2) ;
% need to convert the answer back into String type to display it
set (handles.answer statictext dD1D2, 'String', functiondD1D2);

guidata (hObject, handles) ;

functionuD1D2 = pi*functiondDlD2*str2num(n)/60;

ubD1D2 = num2str (functionuDlD2) ;

% need to convert the answer back into String type to display it
set (handles.answer statictext uD1D2, 'String', functionuDlD2);
guidata (hObject, handles);

functionCu3D1D2 = 9.806*Hth/functionuDl1D2;
Cu3D1D2 = num2str (functionCu3D1D2) ;

% need to convert the answer back into String type to display it
set (handles.answer statictext Cu3D1D2, 'String', functionCu3D1D2);

guidata (hObject, hgndles);

functionw2D1D2 = Cm”*2+ (functionuDl1D2-functionCu3D1D2/2)"2;
w2D1D2 = num2str (functionw2D1D2) ;

% need to convert the answer back into String type to display it
set (handles.answer statictext w2D1D2, 'String', functionw2D1D2);
guidata (hObject, handles);

functiontanbetaDlD2 = Cm/ (functionuDlD2-functionCu3D1D2/2) ;
tanbetaDlD2 = num2str (functiontanbetaDlD2) ;

% need to convert the answer back into String type to display it

set (handles.answer statictext tanbetaDlD2, 'String', functiontanbetaDlD2
)

guidata (hObject, handles);

functionbetaDlD2 = atand(functiontanbetaDlD2);
betaDlD2 = num2str (functionbetaDlD2) ;

o)

% need to convert the answer back into String type to display it
set (handles.answer statictext betaDlD2, 'String', functionbetaDlD2) ;
guidata (hObject, handles);

functionlamdakabulDlD2 = 1;

lamdakabulDl1D2 = num2str (functionlamdakabulDlD2) ;

% need to convert the answer back into String type to display it

set (handles.answer statictext lamdakabulDlD2,'String', functionlamdakab
ulD1D2) ;

guidata (hObject, handles);

functionCL1tD1D2 =

2*9.806*Hth*Cm*cosd (functionlamdakabulDl1D2) / (functionw2D1D2*functionuD
1D2*sind (functionbetaDlD2+functionlamdakabulDl1D2)) ;

CL1tD1D2 num2str (functionCL1tD1D2) ;

o)

% need to convert the answer back into String type to display it



set (handles.answer statictext CL1tD1DZ,'String', functionCL1tD1D2) ;
guidata (hObject, handles);

functionltkabulDlD2 = 0.715;

ltkabulD1lD2 = num2str (functionltkabulDlD2) ;
% need to convert the answer back into String type to display it

set (handles.answer statictext ltkabulD1lD2, 'String', functionltkabulD1D2
)

guidata (hObject, handles);

functionCLD1D2 = functionCL1ltD1D2/functionltkabulDlD2;
CLD1D2 = num2str (functionCLD1D2) ;

% need to convert the answer back into String type to display it
set (handles.answer statictext CLD1D2, 'String', functionCLD1D2);

guidata (hObject, handles);

functionProfilkabulDl1D2 = 490;

ProfilkabulDlD2 = num2str (functionProfilkabulD1D2) ;

% need to convert the answer back into String type to display it

set (handles.answer statictext ProfilkabulDlD2, 'String', functionProfilk
abulD1D2) ;

guidata (hObject, handles);

functionymaxlkabulDlD2 = 0.067;

ymaxlkabulD1D2 = num2str (functionymaxlkabulD1D2) ;

% need to convert the answer back into String type to display it

set (handles.answer statictext ymaxlD1D2, 'String', functionymaxlkabulD1D
2);

guidata (hObject, handles);

functiontDl1D2 = pi*functiondD1D2/3*1000;
tD1ID2 = num2str (functiontD1D2) ;

% need to convert the answer back into String type to display it
set (handles.answer statictext tD1D2, 'String', functiontDlD2);

guidata (hObject, handles);

functionlD1D2 = functiontDlD2*functionltkabulDlD2;
1D1D2 = num2str (functionlD1D2) ;

% need to convert the answer back into String type to display it
set (handles.answer statictext 1D1D2, 'String', functionlD1D2);

guidata (hObject, handles);

functionymaxD1D2 = functionymaxlkabulD1D2*functionlD1D2;

ymaxD1D2 = num2str (functionymaxD1D2) ;

% need to convert the answer back into String type to display it
set (handles.answer statictext ymaxD1D2,'String', functionymaxD1D2) ;
guidata (hObject, handles);

functionlamdahesapDlD2 =

atand(0.012+0.06* (functionymaxD1D2/functionlD1D2)) ;

lamdahesapDlD2 = num2str (functionlamdahesapDlD2) ;

% need to convert the answer back into String type to display it

set (handles.answer statictext lamdahesapDlD2, 'String', functionlamdahes
apDl1D2) ;

guidata (hObject, handles);



functionalfaformulDlD2 = (functionCLD1D2-
4.4*functionymaxD1D2/functionlD1D2)/0.092;
alfaformulDl1D2 = num2str (functionalfaformulDlD2) ;
% need to convert the answer back into String type to display it

set (handles.answer statictext alfaformulDlD2, 'String', functionalfaform
ulD1D2) ;

guidata (hObject, handles);

functionbetaalfaDlD2 = functionbetaDlD2+functionalfaformulD1D2;
betaalfaDlD2 = num2str (functionbetaalfaDlD2) ;

% need to convert the answer back into String type to display it

set (handles.answer statictext betaalfaDlD2, 'String', functionbetaalfaDl
D2);

guidata (hObject, handles);

functiondeltahDl1D2 = 0.7*functionCLD1D2*functionw2D1D2/9.806;
deltahD1D2 = num2str (functiondeltahDl1D2) ;

% need to convert the answer back into String type to display it

set (handles.answer statictext deltahD1D2, 'String', functiondeltahD1D2) ;

guidata (hObject, handles);
%% E1E2 ARALIGINDAKI DEGERLER

functiondElE2 = d2;

dE1E2 = num2str (functiondElE2) ;

% need to convert the answer back into String type to display it
set (handles.answer statictext dElE2, 'String', functiondElE2);
guidata (hObject, handles);

functionuElE2 = pi*functiondElE2*str2num(n)/60;

uElE2 = num2str (functionuElE2) ;

% need to convert the answer back into String type to display it
set (handles.answer statictext uElE2, 'String', functionuElE2);
guidata (hObject, handles);

functionCu3E1lE2 = 9.806*Hth/functionuElE2;
Cu3ElE2 = num2str (functionCu3ElE2) ;
% need to convert the answer back into String type to display it

set (handles.answer statictext Cu3ElE2, 'String', functionCu3ElE2);
guidata (hObject, handles);

functionw?2ElE2 = Cm”2+ (functionuElE2-functionCu3E1E2/2)"2;
w2E1E2 = num2str (functionw2E1E2) ;

% need to convert the answer back into String type to display it
set (handles.answer statictext w2ElE2, 'String', functionw2ElE2);
guidata (hObject, handles);

functiontanbetaElE2 = Cm/ (functionuElE2-functionCu3ElE2/2);
tanbetaElE2 = num2str (functiontanbetakElE2) ;

% need to convert the answer back into String type to display it

set (handles.answer statictext tanbetaElE2, 'String', functiontanbetaElE2
)

guidata (hObject, handles);

functionbetakElE2 = atand(functiontanbetaElE2);
betaElE2 = num2str (functionbetakElE2) ;



Q

% need to convert the answer back into String type to display it
set (handles.answer statictext betaElE2, 'String', functionbetaElEZ2) ;
guidata (hObject, handles);

functionlamdakabulElE2 = 1;

lamdakabulElE2 = num2str (functionlamdakabulElE2) ;

% need to convert the answer back into String type to display it

set (handles.answer statictext lamdakabulElEZ2,'String', functionlamdakab
ulE1E2) ;

guidata (hObject, handles);

functionCL1tE1E2 =

2*9,.806*Hth*Cm*cosd (functionlamdakabulElE2) / (functionw2ElE2*functionuk
1E2*sind (functionbetaElE2+functionlamdakabulElE2)) ;

CL1tE1E2 = num2str (functionCL1tElE2) ;

% need to convert the answer back into String type to display it
set (handles.answer statictext CL1tElEZ2,'String', functionCL1tElEZ2);

guidata (hObject, hgndles);

functionltkabulElE2 = 0.67;

ltkabulElE2 = num2str (functionltkabulElE2) ;
% need to convert the answer back into String type to display it

set (handles.answer statictext ltkabulElE2, 'String', functionltkabulElE2
)

guidata (hObject, handles);

functionCLE1E2 = functionCLltE1E2/functionltkabulElE2;
CLE1E2 = num2str (functionCLElE2) ;

% need to convert the answer back into String type to display it
set (handles.answer statictext CLElE2, 'String', functionCLE1lE2);

guidata (hObject, handles);

functionProfilkabulElE2 = 490;

ProfilkabulElE2 = num2str (functionProfilkabulElE2) ;
% need to convert the answer back into String type to display it

set (handles.answer statictext ProfilkabulElEZ2, 'String', functionProfilk
abulElE2) ;

guidata (hObject, handles);

functionymaxlkabulElE2 = 0.06;

ymaxlkabulElE2 = num2str (functionymaxlkabulElE2) ;

% need to convert the answer back into String type to display it

set (handles.answer statictext ymaxlElE2, 'String', functionymaxlkabulElE
2);

guidata (hObject, handles);

functiontElE2 = pi*functiondElE2/3*1000;

tE1E2 = num2str (functiontElE2) ;

% need to convert the answer back into String type to display it
set (handles.answer statictext tElE2, 'String', functiontElE2);

guidata (hObject, handles);

functionlElE2 = functiontElE2*functionltkabulElE2;
1E1E2 = num2str (functionlElE2) ;

% need to convert the answer back into String type to display it
set (handles.answer statictext 1E1E2, 'String', functionlElE2);



guidata (hObject, handles);

functionymaxE1lE2 = functionymaxlkabulElE2*functionlElE2;
ymaxE1E2 = num2str (functionymaxE1lE2) ;

% need to convert the answer back into String type to display it
set (handles.answer statictext ymaxElE2,'String', functionymaxElE2) ;

guidata (hObject, handles);

functionlamdahesapElE2 =

atand(0.01240.06* (functionymaxE1lE2/functionlE1E2)) ;
lamdahesapElE2 = num2str (functionlamdahesapElE2) ;

% need to convert the answer back into String type to display it

set (handles.answer statictext lamdahesapElE2, 'String', functionlamdahes
apElE2) ;

guidata (hObject, handles);

functionalfaformulElE2 = (functionCLElE2-
4.4*functionymaxE1E2/functionlE1E2)/0.092;
alfaformulElE2 = num2str (functionalfaformulElE2) ;
% need to convert the answer back into String type to display it

set (handles.answer statictext alfaformulElE2,'String',functionalfaform
ulElE2) ;

guidata (hObject, handles);

functionbetaalfaElE2 = functionbetaElE2+functionalfaformulElE2;
betaalfaElE2 = num2str (functionbetaalfaElE2);

% need to convert the answer back into String type to display it

set (handles.answer statictext betaalfaElE2, 'String', functionbetaalfakEl
E2);

guidata (hObject, handles);

functiondeltahElE2 = 0.7*functionCLElE2*functionw2E1E2/9.806;
deltahElE2 = num2str (functiondeltahElE2) ;

% need to convert the answer back into String type to display it

set (handles.answer statictext deltahElE2, 'String', functiondeltahElE2);

guidata (hObject, handles);

$KANAT SAYISININ HESAPLANMASI

if 950<nsf<=1100;
kanatsayisi =3;
elseif 800<nsf<=950;
kanatsayisi =4;
elseif 600<nsf<=800;
kanatsayisi =5;
end

kanatsayisi;

functionz = ceil (kanatsayisi);
z = num2str (functionz);

% need to convert the answer back into String type to display it
set (handles.answer statictext zAlA2, 'String',z);

guidata (hObject, handles);



$MOTOR GUCUNUN HESABI
Pmil=str2num(ozgulagirlik)* (str2num(Q)/1000)* (str2num(Hm))/75/0.95;

if Pmil<=5;
emniyetsayisi =1.25;
elseif 5<Pmil<=25;
emniyetsayisi =1.15;
elseif Pmil>=25;
emniyetsayisi =1.075;
end
emniyetsayisi;

functionNem = ceil (emniyetsayisi*Pmil);
Nem = num2str (functionNem) ;

% need to convert the answer back into String type to display it
set (handles.answer statictext NmAlAZ, 'String',Nem);

guidata (hObject, handles) ;

% —--- Executes on button press in cizim pushbutton.

function cizim pushbutton Callback (hObject, eventdata, handles)
hObject handle to cizim pushbutton (see GCBO)

eventdata reserved - to be defined in a future version of MATLAB
handles structure with handles and user data (see GUIDATA)

o oP

o\

%selects axesl as the current axes, so that
%$Matlab knows where to plot the data

axes (handles.axesl)

%axis ([-200 200 -200 200])
style="-";

$H=circle (center,radius, thetal, theta2,alpha,style);

global 1A1A2

global betaalfaAlA2
global 1E1E2

global betaalfaElE2
global d2

global dh

$GOVDE Cizimi

1A1A2=str2num (1A1A2) ;
betaalfaAlA2=str2num(betaalfaAlA2);

1E1E2=str2num (1lE1E2) ;
betaalfaElE2=str2num(betaalfakElE2) ;



xA1A2 (1)=-0.
yAL1A2 (1)=-0.

xAL1A2 (17)=

xE1E2 (1)=-0.
yE1E2 (1)=-0.

3700*1A1A2*cosd (betaalfalAlA2)+3.20*cosd (90-betaalfalAlA?2);
3700*1A1A2*sind (betaalfaAlA2)-3.20*sind (90-betaalfalAlA?2);

0.63*1A1A2*cosd (betaalfa”rAlnr2)-0.15*cosd (90-betaalfalAlA?2);
yA1A2 (17)=0.

63*1A1A2*sind (betaalfaAlA2)+0.15*sind (90-betaalfaAlA2) ;

3700*1E1E2*cosd (betaalfakElE2)+2.00*cosd (90-betaalfaElE2) ;
3700*1E1E2*sind (betaalfaklE2)-2.00*sind (90-betaalfaElE2) ;

xE1E2 (17)=0.63*1E1E2*cosd (betaalfakElE2)-0.15*cosd (90-betaalfaklE2) ;
yE1E2 (17)=0.63*1E1E2*sind (betaalfakElE2)+0.15*sind (90-betaalfakElE2) ;
x(1)=-d2*1000/2; v (1)=yE1E2 (1) ;

x (2)=-dh*1000/2; v (2)=yAlA2 (1) ;

X (3)=-dh*1000/2; v (3)=yA1A2 (17);

X (4)=-d2*1000/2; v (4)=yE1E2(17);

X (5)=d2*1000/2; vy (5)=yE1E2 (1) ;

x (6)=dh*1000/2; v (6)=yA1A2 (1) ;

x(7)=dh*1000/2; v (7)=yAlA2 (17);

% (8)=d2*1000/2; y (8)=yE1E2 (17) ;

X (9)=-dh*1000/2; v(9)=y(2)-25;

X (10)=dh*1000/2; v (10)=y(2)-25;

x(11)=dh*1000/2; v(11)=y (7)+20;

%x(12)=-dh*1000/2; v (12)=y(3)+20;

x(13)=0; y(13)=y(2)-25;

cizim=][ y

fill(cizim(:

hold on
hold off
clear cizim

;1) ,cizim(:,2),'c")

center=[x(13) y(13)];
H=circlel (center,dh*1000/2,180,360,0,style);

cizim=H"';
hold on

fill(cizim(:

hold off
clear cizim

$KANATLARIN
cizim=[x (1)

;1) ,cizim(:,2),"'c")

YANDAN GORUNUSU



hold on
fill(cizim(:
hold off
clear cizim

cizim=][

x (5
X (6
x (7
X (8
x (5

—_— — — — —

hold on
fill(cizim(:
hold off

clear cizim

,1),cizim(:,2),[1,0.4,0.3])

KKK KK
U1 0 J oy U
Ne e~

LN,
~e

;1),cizim(:,2),[1,0.4,0.31)

SKANAT CIzIMI

cizim=[xA1lA2
xA1A2
xE1E2
xE1E2

hold on
fill(cizim(:
hold off
clear cizim

$A1A2 KANAT

xA1A2 (1)=-0.
yAL1A2 (1)=-0.
xA1A2 (2)=-0.
yAL1A2 (2)=-0.
xA1A2 (3)=-0.
yA1A2 (3)=-0
xA1A2 (4)=-0.
yAL1A2 (4)=-0.
xA1A2 (5)=-0
yA1A2 (5)=-0
xA1A2 (6)=-0
yAL1A2 (6)=-0
xA1A2 (7)=-0
yAL1A2 (7)=-0
xA1A2 (8)=-0.
yAL1A2 (8)=-0.

(1) yAlA2 (1

7) yALA2 (
7) yELE2 (
) YyELE2 (1

)7
) .

) ;
(1 17
(1 17);
(1 )]s

’

,1),cizim(:,2),"'x")

KESITININ CcIzILMESI
3700*1A1A2*cosd (betaalfaAlA2) +3

3575*1A1A2*cosd (betaalfaAlA2) +1.
3575*1A1A2*sind (betaalfa”Aln2) -1.

3450*1A1A2*cosd (betaalfaAlA2) +1.
.3450*1A1A2*sind (betaalfa”AlA2)-1.

3200*1A1A2*cosd (betaalfaAlA2) +0.
3200*1A1A2*sind (betaalfaAlA2)-0.

.2950*1A1A2*cosd (betaalfaAlA2) +0
.2950*1A1A2*sind (betaalfaAlA2) -0

.2700*1A1A2*cosd (betaalfaAlA2)+0.
.2700*1A1A2*sind (betaalfaAlA2)-0.

.2200*1A1A2*cosd (betaalfaAlA2)+0.
.2200*1A1A2*sind (betaalfaAlA2)-0.

1700*1A1A2*cosd (betaalfaAlA2)+0.
1700*1A1A2*sind (betaalfaAlA2)-0.

.20*cosd (90-betaalfaAlA?2) ;
3700*1A1A2*sind (betaalfaAlA2) -3.

20*sind (90-betaalfaAlA2) ;

50*cosd (90-betaalfa”AlA?2);
50*sind (90-betaalfaAlA2) ;

05*cosd (90-betaalfaAlA?2);
05*sind (90-betaalfaAlA2) ;

55*cosd (90-betaalfaAlA?);
55*sind (90-betaalfaAlA2) ;

.25*cosd (90-betaalfaAlA?2);
.25*sind (90-betaalfaAlA2) ;

10*cosd (90-betaalfaAlA2) ;
10*sind (90-betaalfaAlA2);

00*cosd (90-betaalfaAlA2) ;
00*sind (90-betaalfaAlA2);

00*cosd (90-betaalfaAlA2);
00*sind (90-betaalfaAlA2);



xA1A2 (9)=-0.
yAL1A2 (9)=-0.

xA1A2 (10) =
yAL1A2 (10) =
xA1A2 (11) =
yAL1A2 (11)=
xA1A2 (12)=0
yA1A2 (12)=0
xA1A2 (13) =
yAL1A2 (13)=
xA1A2 (14) =
yAL1A2 (14)=
xA1A2 (15) =0
yAL1A2 (15)=0
xA1A2 (16) =
yALA2 (16)=
xA1A2 (17) =
yALA2 (17)=
xA1A2 (18) =0
yAL1A2 (18) =0
xA1A2 (19) =
yAL1A2 (19) =
xA1A2 (20) =0
yA1A2 (20) =0
xA1A2 (21) =0
yAL1A2 (21)=0
xA1A2 (22) =0
yALA2 (22) =0
xA1A2 (23) =0
yA1A2 (23) =0
xA1A2 (24) =0
yAL1A2 (24) =0

0.
0.03*1A1A2*sind (betaalfalAlA2)+0.

0.
0.13*1A1A2*sind (betaalfalAlA2)+0.

0.
0.33*1A1A2*sind (betaalfaAlA2) +0.

0.
0.43*1A1A2*sind (betaalfalAlnr2)+0.

0.63*1A1A2*cosd (betaalfaAlA2) -0
0.

0.
0.53*1A1A2*sind (betaalfaAlA2)-3.

0070*1A1A2*cosd (betaalfalAlA2) +
0070*1A1A2*sind (betaalfaAlA2) -

03*1A1A2*cosd (betaalfanAlnr2)-0.

13*1A1A2*cosd (betaalfalAlA2) -0

.23*1A1A2*cosd (betaalfalAlnA2)-0.
.23*1A1A2*sind (betaalfalAlA2) +0

33*1A1A2*cosd (betaalfaAlA2) -0.

43*1A1A2*cosd (betaalfa”AlA2) -0

.53*1Al1A2*cosd (betaalfaAlA2) -0.
.53*1A1A2*sind (betaalfaAlA2) +0

0.58*1A1A2*cosd (betaalfaAlA2) -0.
0.

58*1A1A2*sind (betaalfaAlA2) +0.

63*1A1A2*sind (betaalfaAlA2)+0.

.58*1A1A2*cosd (betaalfaAlA2) +1.
.58*1A1A2*sind (betaalfaAlA2)-1.

53*1A1A2*cosd (betaalfaAlA2) +3

.43*1A1A2*cosd (betaalfaAlA2) +6.
.43*1A1A2*sind (betaalfaAlA2) -6.

.33*1A1A2*cosd (betaalfaAlA2) +8.
.33*1A1A2*sind (betaalfaAlA2) -8.

.23*1A1A2*cosd (betaalfalAlA2) +11
.23*1A1A2*sind (betaalfaAlA2)-11

.13*1A1A2*cosd (betaalfaAlA2) +13
.13*1A1A2*sind (betaalfaAlA2)-13

.03*1A1A2*cosd (betaalfaAlA2) +14
.03*1A1A2*sind (betaalfaAlA2)-14

0.00*cosd (90-betaalfalAlA?2);
0.00*sind (90-betaalfaAlA?2);

40*cosd (90-betaalfaAlA?2);
40*sind (90-betaalfaAlA?2);

.45*cosd (90-betaalfalAlA?2);

45*sind (90-betaalfaAlA?2);

50*cosd (90-betaalfalAlA?2);

.50*sind (90-betaalfa”AlA?2) ;

45*cosd (90-betaalfaAlA2) ;
45*sind (90-betaalfalAlA2);

.30*cosd (90-betaalfa”AlAr2);

30*sind (90-betaalfalAlA?2);

15*cosd (90-betaalfaAlA2) ;

.15*sind (90-betaalfalAlA?2) ;

05*cosd (90-betaalfaAlA2) ;
05*sind (90-betaalfaAlA?2);

.15*cosd (90-betaalfa”AlA2);

15*sind (90-betaalfa”AlA?2);

75*cosd (90-betaalfaAlA?2);
75*sind (90-betaalfaAlA2) ;

.25*cosd (90-betaalfaAlA?2);

25*sind (90-betaalfaAlA2) ;

15*cosd (90-betaalfaAlA?2);
15*sind (90-betaalfaAlA2) ;

90*cosd (90-betaalfaAlA2) ;
90*sind (90-betaalfaAlA2) ;

.35*cosd (90-betaalfaAlA?2);
.35*sind (90-betaalfaAlA2) ;

.35*cosd (90-betaalfaAlA2) ;
.35*sind (90-betaalfaAlA?2);

.60*cosd (90-betaalfaAlA2);
.60*sind (90-betaalfaAlA?2);

xA1A2 (25)=-0.0700*1A1A2*cosd (betaalfaAlA2)+15.05*cosd (90—
betaalfaAlA?2);



yA1A2 (25)=-0.0700*1A1A2*sind (betaalfaAlA2)-15.

betaalfaAlA2);

xAIA2 (26)=-0.1700*1A1A2*cosd (betaalfaAlA2) +14.

betaalfaAlA2);

vAlA2 (26)=-0.1700*1A1A2*sind (betaalfaAlA2)-14.

betaalfaAlA2);

xA1A2 (27)=-0.2200*1A1A2*cosd (betaalfaAlA2) +13.

betaalfaAlA2);

yA1A2 (27)=-0.2200*1A1A2*sind (betaalfa’AlA2) -13.

betaalfaAlA2);

xAIA2 (28)=-0.2700*1A1A2*cosd (betaalfaAlA2) +11.

betaalfaAlA2);

vAlA2 (28)=-0.2700*1A1A2*sind (betaalfa”AlA2)-11.

betaalfaAlA2);

xAl1A2 (29)=-0.2950*1A1A2*cosd (betaalfaAlA2) +10.

betaalfaAlA?2);
yAl1A2 (29)=-0.2950*1A1A2*sind (betaalfa”AlA2)-10
betaalfaAlA2);

xXA1A2 (30)=-0.3200*1A1A2*cosd (betaalfa”AlA2)+9
yA1A2 (30)=-0.3200*1A1A2*sind (betaalfaAlA2) -9.

XA1A2 (31)=-0.3450*1A1A2*cosd (betaalfaAlA2)+7.
yAl1A2 (31)=-0.3450*1A1A2*sind (betaalfaAlA2) -7

xA1A2 (32)=-0.3575*1A1A2*cosd (betaalfaAlA2) +6.
yA1A2 (32)=-0.3575*1A1A2*sind (betaalfaAlA2) -6.

cizim=[xAl1A2 (1) yAlA2(1l);
xA1A2 (2) yAlRA2(2);
xA1A2 (3) yAlA2(3);
xA1A2 (4) yA1lA2 (4);
XA1A2 (5) yAlA2(5);
XA1A2 (6) yAlA2(6);
xA1A2 (7) yA1lRA2(7);
xA1A2 (8) yAlA2(8);
xXA1A2 (9) yAlA2(9);
xA1A2 (10) yA1lA2(10);
xA1A2 (11) yA1A2(11);
xA1A2 (12) yA1lA2(12);
xXA1A2 (13) yAlA2(13);
xA1A2 (14) yA1A2(14);
xA1A2 (15) yA1lA2(15);
xA1A2 (16) yAlA2(1l06);
xA1A2 (17) yA1A2(17);
xA1A2 (18) yAlA2(18);
xA1A2 (19) yA1lA2(19);
xXA1A2 (20) yA1lA2(20);
xA1A2 (21) yA1A2(21);
xA1A2 (22) yA1lRA2(22);

05*sind (90-

40*cosd (90—

40*sind (90-

40*cosd (90-

40*sind (90—

95*cosd (90~

95*sind (90-

85*cosd (90—

.85*sind (90~

.40*cosd (90-betaalfaAlA?2);

40*sind (90-betaalfaAlA2);

65*cosd (90-betaalfaAlA2) ;

.65*sind (90-betaalfaAlA?2);

25*cosd (90-betaalfaAlA2) ;
25*sind (90-betaalfaAlA2) ;



XA1A2 (23) yAlA2(23);
xXA1A2 (24) yAlA2 (24);
XA1A2 (25) yA1lA2(25);
XA1A2 (26) yA1A2(26);
XA1A2 (27) yAlA2(27);
xXA1A2 (28) yAlA2(28);
xXA1A2 (29) yAlA2(29);
xA1A2 (30) yA1A2(30);
xXA1A2 (31) yA1A2(31);
xXA1A2 (32) yAlA2(32);
xA1A2 (1) yAlA2(1)];
hold on

fill(cizim(:,1),cizim(:,2),'x")
hold off

hold on
plot(cizim(:,1),cizim(:,2),
hold off

clear cizim

$E1E2 KANAT KESITININ CIzILMESI

xE1E2 (1)=-0.3700*1E1E2*cosd (betaalfakElE2) +2.
yE1E2 (1)=-0.3700*1E1E2*sind (betaalfaElE2)-2.

XE1E2 (2)=-0.3575*1E1E2*cosd (betaalfakElE2) +0.
yE1E2 (2)=-0.3575*1E1E2*sind (betaalfakElE2) -0.

XE1E2 (3)=-0.3450*1E1E2*cosd (betaalfakElE2) +0.
yE1E2 (3)=-0.3450*1E1E2*sind (betaalfakElE2) -0.

xE1E2 (4)=-0.3200*1E1E2*cosd (betaalfaElE2)+0.
yE1E2 (4)=-0.3200*1E1E2*sind (betaalfakElE2) -0.

XE1E2 (5)=-0.2950*1E1E2*cosd (betaalfakElE2) +0.
yE1E2 (5)=-0.2950*1E1E2*sind (betaalfakElE2) -0.

xE1E2 (6)=-0.2700*1E1E2*cosd (betaalfaElE2) +0.
yE1E2 (6)=-0.2700*1E1E2*sind (betaalfakElE2) -0.

xXxE1E2 (7)=-0.2200*1E1E2*cosd (betaalfaElE2) +0
yE1E2 (7)=-0.2200*1E1E2*sind (betaalfaElE2) -0

xE1E2 (8)=-0.1700*1E1E2*cosd (betaalfaElE2)+0.
yE1E2 (8)=-0.1700*1E1E2*sind (betaalfakElE2) -0.

XE1E2(9)=-0.0070*1E1E2*cosd (betaalfakElE2) +0.
yE1E2 (9)=-0.0070*1E1E2*sind (betaalfakElE2) -0.

xE1E2 (10) =

0
yE1E2 (10) =0

00*cosd (90-betaalfaElE2) ;
00*sind (90-betaalfaElE2) ;

85*cosd (90-betaalfaElE2) ;
85*sind (90-betaalfaElE2) ;

50*cosd (90-betaalfaElE2) ;
50*sind (90-betaalfaElE2) ;

15*cosd (90-betaalfaElE2) ;
15*sind (90-betaalfaElE2) ;

00*cosd (90-betaalfaElE2);
00*sind (90-betaalfaElE2);

00*cosd (90-betaalfaElE2) ;
00*sind (90-betaalfaElE2) ;

.20*cosd (90-betaalfaElE2) ;
.20*sind (90-betaalfaElE2) ;

40*cosd (90-betaalfaElE2) ;
40*sind (90-betaalfaElE2) ;

95*cosd (90-betaalfaElE2) ;
95*sind (90-betaalfakElE2) ;

.03*1E1E2*cosd (betaalfakElE2)-0.80*cosd (90-betaalfaElE2) ;
.03*1E1E2*sind (betaalfakElE2)+0.80*sind (90-betaalfaElE2) ;



xE1E2 (11)=0
yE1E2 (11)=0.
xE1E2 (12) =0
yE1E2 (12) =0
xE1E2 (13) =0
yE1E2 (13)=0.
xE1E2 (14) =0
yE1E2 (14) =0
xE1E2 (15)=0.
yE1E2 (15) =0
XE1E2 (16) =0
yE1E2 (16) =0
XxE1E2 (17) =0
yE1E2 (17) =0
xE1E2 (18) =0
yEL1E2 (18)=0.
xE1E2 (19) =0
yE1E2 (19)=0.
XxE1E2 (20) =0
yE1E2 (20)=0.
xE1E2 (21) =0
yE1E2 (21)=0.
XxE1E2 (22) =0
yE1E2 (22) =0
xE1E2 (23) =0
yE1E2 (23) =0
xE1E2 (24)=0.
yE1E2 (24) =0

xE1E2 (25)=-0.

yE1E2 (25)=-0

xE1E2 (26)=-0.
yELE2 (26)=-0.

XE1E2 (27) =-0
yE1E2 (27)=-0

.13*1E1E2*cosd (betaalfaElE2) -0.
13*1E1E2*sind (betaalfaElE2) +0.

.23*1E1E2*cosd (betaalfaElE2) -0.
.23*1E1E2*sind (betaalfakElE2) +0.

.33*1E1E2*cosd (betaalfaElE2) -0

.43*1E1E2*cosd (betaalfakElE2) -0.
.43*1E1E2*sind (betaalfakElE2) +0.

53*1E1E2*cosd (betaalfakElE2) -0.
.53*1E1E2*sind (betaalfakElE2) +0.

.58*1E1E2*cosd (betaalfakElE2) -0.
.58*1E1E2*sind (betaalfakElE2) +0.

.63*1E1E2*cosd (betaalfakElE2)-0.
.63*1E1E2*sind (betaalfakElE2) +0.
.58*1E1E2*cosd (betaalfaElE2) +1.

58*1E1E2*sind (betaalfakElE2)-1.

.53*1E1E2*cosd (betaalfakElE2) +2
53*1E1E2*sind (betaalfakElE2) -2.

.43*1E1E2*cosd (betaalfaElE2) +4.
43*1E1E2*sind (betaalfaElE2) -4.

.33*1E1E2*cosd (betaalfaElE2) +6.
33*1E1E2*sind (betaalfaElE2) -6.

.23*1E1E2*cosd (betaalfaElE2) +7.
.23*1E1E2*sind (betaalfakElE2)-7.

.13*1E1E2*cosd (betaalfaElE2) +8.
.13*1E1E2*sind (betaalfaElE2) -8.

03*1E1E2*cosd (betaalfaElE2) +9.
.03*1E1E2*sind (betaalfaElE2) -9.

.2200*1E1E2*cosd (betaalfaElE2) +8.
.2200*1E1E2*sind (betaalfaElE2) -8.

0700*1E1E2*cosd (betaalfaElE2) +9.
.0700*1E1E2*sind (betaalfaElE2)-9.

1700*1E1E2*cosd (betaalfaElE2) +9.
1700*1E1E2*sind (betaalfakElE2) -9.

80*cosd (90-betaalfaElE2) ;
80*sind (90-betaalfaElE2) ;

60*cosd (90-betaalfaElE2) ;
60*sind (90-betaalfakElE2) ;

.40*cosd (90-betaalfaElE2) ;
33*1E1E2*sind (betaalfakElE2) +0.

40*sind (90-betaalfaElE2) ;

15*cosd (90-betaalfakElE2) ;
15*sind (90-betaalfaElE2) ;

00*cosd (90-betaalfaElE2) ;
00*sind (90-betaalfaElE2) ;

05*cosd (90-betaalfaElE2) ;
05*sind (90-betaalfaElE2) ;

15*cosd (90-betaalfaElE2) ;

15*sind (90-betaalfaElE2) ;

45*cosd (90-betaalfaElE2) ;
45*sind (90-betaalfaElE2) ;

.50*cosd (90-betaalfaElE2) ;

50*sind (90-betaalfaElE2) ;

40*cosd (90-betaalfaElE2);
40*sind (90-betaalfaElE2) ;

05*cosd (90-betaalfaElE2);
05*sind (90-betaalfaElE2) ;

45*cosd (90-betaalfaElE2) ;
45*sind (90-betaalfaElE2) ;

55*cosd (90-betaalfaElE2) ;
55*sind (90-betaalfaElE2) ;

05*cosd (90-betaalfaElE2) ;
05*sind (90-betaalfaElE2) ;
60*cosd (90-betaalfakElE2) ;

60*sind (90-betaalfakElE2) ;

20*cosd (90-betaalfaElE2) ;
20*sind (90-betaalfaklE2) ;

65*cosd (90-betaalfaklE2) ;
65*sind (90-betaalfaElE2) ;



XE1E2 (28)=-0.2700*1E1lE2*cosd (betaalfaElE2)+7.70*cosd (90-betaalfaklE2) ;
yE1E2 (28)=-0.2700*1E1E2*sind (betaalfakElE2)-7.70*sind (90-betaalfakElE2) ;

XE1E2 (29)=-0.2950*1E1E2*cosd (betaalfakElE2)+7.00*cosd (90-betaalfaElE2) ;
yE1E2 (29)=-0.2950*1E1E2*sind (betaalfakEl1E2)-7.00*sind (90-betaalfakElE2) ;

xE1E2 (30)=-0.3200*1E1E2*cosd (betaalfakElE2)+5.95*cosd (90-betaalfaElE2) ;
yE1E2 (30)=-0.3200*1E1E2*sind (betaalfakElE2) -5.95*sind (90-betaalfakElE2) ;

XxE1E2 (31)=-0.3450*1E1E2*cosd (betaalfakElE2)+4.60*cosd (90-betaalfaElE2) ;
yE1E2 (31)=-0.3450*1E1E2*sind (betaalfakElE2)-4.60*sind (90-betaalfakElE2) ;

XE1E2 (32)=-0.3575*1E1E2*cosd (betaalfakElE2)+3.60*cosd (90-betaalfakElE2) ;
yE1E2 (32)=-0.3575*1E1E2*sind (betaalfakElE2) -3.60*sind (90-betaalfakElE2) ;

cizim=[xE1E2 (1) yE1lE2(1l);
xE1E2 (2) yE1E2(2);
XE1E2 (3) yE1E2(3);
xE1E2 (4) yE1E2 (4);
xE1E2 (5) yE1E2(5);
xE1E2 (6) yE1E2(6);
xE1E2 (7) yE1E2(7);
xE1E2 (8) yE1E2(8);
XE1E2 (9) yE1E2(9);
xE1E2 (10) yE1E2(10);
xE1E2 (11) yE1E2(11);
xE1E2 (12) yE1E2(12);
xE1E2 (13) yE1E2(13);
xE1E2 (14) yE1E2 (14);
xE1E2 (15) yE1E2(15);
xE1E2 (16) yE1E2(106);
xE1E2 (17) yE1E2(17);
xE1E2 (18) yE1E2(18);
xE1E2 (19) yE1E2(19);
xE1E2 (20) yE1E2 (20);
xE1E2 (21) yE1E2(21);
xE1E2 (22) yE1E2(22);
XE1E2 (23) yE1E2(23);
xE1E2 (24) yE1E2 (24);
xE1E2 (25) yE1E2 (25);
xE1E2 (26) yE1E2 (26);
xE1E2 (27) yE1E2(27);
XE1E2 (28) yE1E2(28);
XE1E2 (29) yE1E2(29);
xE1E2 (30) yE1E2 (30);
xE1E2 (31) yE1E2(31);
xE1E2 (32) yE1E2(32);
xE1E2 (1) yE1E2(1)]1;
hold on
fill(cizim(:,1),cizim(:,2),[1,0.4,0.8])
hold off

clear cizim



set (gca, 'DataAspectRatio', [1 1 1], 'PlotBoxAspectRatio',[1 1 117)
guidata (hObject, handles); %updates the handles

function P=circlel (center, radius, thetal, theta2,alpha,style)

% H=CIRCLE (CENTER,RADIUS,NOP, STYLE)

% This routine draws a circle with center defined as
% a vector CENTER, radius as a scaler RADIS. NOP is
% the number of points on the circle. As to STYLE,

% use it the same way as you use the rountine PLOT.
% Since the handle of the object is returned, you

% use routine SET to get the best result.

% Usage Examples,

% circle([1,3],3,1000,"':");
% circle([2,4]1,2,1000,'-=");

% Zhenhai Wang <zhenhai@ieee.org>
% Version 1.00
% December, 2002

NOP=360;
if (nargin <3),
error ('Please see help for INPUT DATA.');
elseif (nargin==3)
style="b-";
end;
THETA=linspace (0, 2*pi, NOP) ;
RHO=ones (1,NOP) *radius;
[X,Y] = pol2cart (THETA,RHO) ;
X=X+center (1) ;
Y=Y+center (2) ;
X1=X(thetal:theta2);
Y1=Y (thetal:theta2);
P=[cosd(alpha) -sind(alpha); sind(alpha) cosd(alpha)]*[X1;Y1];

o)

% —--- Executes on button press in hesap pushbutton.

function hesapdeneme Callback (hObject, eventdata, handles)

hObject handle to hesap pushbutton (see GCBO)

eventdata reserved - to be defined in a future version of MATLAB
handles structure with handles and user data (see GUIDATA)

o oo

o°



