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ONSOZ

Borulardaki sivi akigindan, yaygin olarak 1sitma ve akiskan dagitim sebekelerinde yararlanilir.
Bu tiir uygulamalarda akiskan ¢ogunlukla pompa ile bir akis boliimiinde akmaya zorlanir. Boru
akisinda basing diisiisii ve yiik kaybi ile dogrudan baglantili olan siirtiinmeye ayr1 bir dnem vermek
gerekir. Iste bu noktada siirtiinmenin meydana gelmesine dis etkenler sebep olur. Bu dis
etkenlerden biri de boru piiriizlilligiidiir. Bu ¢aligmada, boru piiriizliiliigiiniin basing kaybinageper

kayma gerilmesine etkisini incelemek i¢in degisik piiriizliiliikte 5 adet boru se¢ilmistir.

Boru uzunlugu, hidrodinamik gecis uzunlugu ve tam gelismis akis bolgesini de kapsayacak
kadar uzun segildi. Bu borulara hidrodinamik gecis boélgesinde sik araliklarla tam gelismis akis
bolgesinde ise sadece giris ve ¢ikista olmak {izere ¢ok sayida basing prizleri yerlestirildi. Borular

akigkanlar mekanigi laboratuarinda mevcut bulunan bir hidrolik tanka monte edildi.

Deney yapilirken debi hidrolik tank yardimiyla 6lgiildii. Bu debiye karsilik gelen statik basing
degerleri ise sisteme kurulan sabit bir dijital kamera yardimiyla belirli bir zaman araliginda
kaydedildi. Goriintii kalitesi agisindan sistemdeki suya kirmizi renkli miirekkep karistirildi.
Kaydedilen bu goriintiilerden yararlanarak goriintli isleme programi ile anlik basing ¢alkantilar:

hesaplandi.

Deney degisik piiriizliiliige sahip borularda ve degisik Reynolds sayilarinda tekrarlanarak boru
boyunca basing degisimleri elde edildi. Ayrica tam gelismis akis bolgesinde belirli bir mesafedeki
zaman ortalamali basing farki degerlerinden yola ¢ikarak Ceper kayma gerilmesi (t,), Darcy

stirtiinme faktorii (f) hesaplandi ve Reynolds sayisi ile degisimi grafik olarak gosterildi.

Calismamdaki katkilarindan dolay1 danisman hocam Prof. Dr. Thsan DAGTEKIN’ e, Dog. Dr.
Haydar EREN’ e, Ars. Gor. Ismail Hakki SANLITURK’ e ve Aileme tesekkiirii bir borg bilirim.
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OZET

Degisik piiriizliiliige sahip borulardaki piiriizliligiin, giris ve tam gelismis akis
bolgesinde, basing kaybina etkisi ve basimncin zamana gore degisimi deneysel olarak
incelenmistir. Basing kayb1 Olciiliirken tiirbiilans ¢alkantilar1 da dikkate alinmistir. Ayrica
tam gelisme bolgesinde belirli bir mesafedeki zaman ortalamali basing farki degerlerinden
yola ¢ikarak Ceper kayma gerilmesi (ty), Darcy siirtinme faktorii (f) hesaplanmis ve
Reynolds sayis1 ile degisimi grafik olarak gosterilmistir. Sonugta Reynolds sayisi arttikca

stirtlinme faktoriinitin azaldig1 ve ¢eper kayma gerilmesinin ise ylikseldigi tespit edilmistir.

Anahtar Kelimeler: Siirtiinme, i¢ akis, yiizey piriizliligi.
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SUMMARY

Experimental Analysis of Entrance and Fully Developed Flow Region in
Pipes with different surface roughness
Effect of roughness on pressure loss and pressure change versus time in the entrance
and fully developed flow region of pipes having different roughness have been
experimentally investigated. Also, wall shear stress and Darcy friction coefficient have been
calculated via pressure difference at a distance of fully developed flow region, and relation of those
values with Reynolds number has been shown graphically. As a result, it was seen that while

Reynolds number increases, friction coefficient decreases and wall shear stress increases.

Keywords: Friction, internal flow, surface roughness
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1.GiRiS

Giinliik yasantimizda dairesel ve dairesel olmayan borulardaki akis ile yaygin olarak
karsilagiriz. Evlerimizde kullandigimiz sicak ve soguk su borularin i¢erisinden pompalanir.
Sehir suyu pahali bir boru sebekesi ile dagitilir. Petrol ve dogalgaz ylizlerce kilometre
uzunlugundaki boru hatlari ile taginir. Viicudumuzdaki kan atardamarlar ve toplardamarlar
ile tasmir. Motordaki sogutma suyu, icinden akarken soguttugu radyatorde bulunan

borulara hortumlar vasitas ile tagmir.

Cogu akiskan o6zellikle de sivilar dairesel borularla tagmnir. Bunun sebebi bu tiir
borularin kayda deger bir bozulmaya ugramadan i¢i ve dis1 arasindaki basing farklaria
dayanabilmesidir. Boru akislarinda basing diisiisii ile dogrudan iligkili olan siirtiinmeye
ayrt bir onem vermek gerekir. Ciinkii bu basing diislisii pompalama giicli ihtiyacini

belirlemek i¢in kullanilir.

Akis teorisi oldukea iyi anlasilmasina ragmen teorik ¢oziimler dairesel borulardaki, tam
gelismis laminar akis gibi sadece birkag basit durum icin elde edilebilmistir. Bundan dolay1
cogu akis problemlerinde kapali hal analitik ¢6ziimlerinden ziyade deneysel sonuclara ve
ampirik bagmntilara giivenilmelidir. Deneysel sonuclarin dikkatlice denetlenen laboratuar
sartlarinda elde edildigi ve 1ki sistemin tam olarak birbirine benzemeyecegi
diistiniildiigiinde elde edilen sonuclar1 eksiksiz olarak gdrmemek gerekir. Siirtiinme

faktorlerinde yiizde onluk bir hata (ve fazlasi) olusmasi istisnadan ¢ok bir standarttir [1].

Boru i¢i akislarla ilgili ¢ok sayida calismalar yapilmistir. Bu c¢alismalarin en
onemlilerinden biri, cam boru icerisindeki akisa boya enjekte ederek laminar, gecis ve
tiirbiilanshi  akis rejimlerinin  varligin1 gosteren Osborne Reynolds’un (1842-1912)
calismalaridir. Darcy—Weisbach siirtiinme faktoriiniin - gelistirilmesinde biiyiik katk1
saglayan Henry Darcy (1803-1858) ve Julius Weisbach’mn (1806-1871) caligmalar1 da bu
konudaki en O6nemli calismalardandir. G. Hagen (1797-1884) ve J. Poiseuille (1799-
1869).Calismalarinda. Hagen-Poiesuille akisi olarak adlandirilan debi ile basing diisiisii

arasindaki iliskiyi veren denklemi bulmuslardir [1-2] .



J. Nikuradse 1933 yilinda gerceklestirdigi deneyler sonucu degisik piirtizliiliiklere sahip

borularda stirtiinme faktorii ile Reynolds sayisi arasindaki iliskiyi elde etmistir.

1939 yilinda Cyril F. Colebrook. piiriizsiiz ve piiriizlii borularda gecis ve tiirbiilansli
akislar i¢in mevcut verileri birlestirerek Colebrook denklemini elde etmistir. 1942° de
Hunter Rouse ve iki yil sonra Lewis F. Moody siirtiinme faktorii ile Reynolds sayisi
arasindaki iliskiyl veren diyagrami ¢izmislerdir. Moody diyagrami ve Colebrook denklemi
deneysel hatalarin biiyiikliigii sebebiyle ancak yilizde on beslik bir sapma ile kullanilabilir
[3-5].

Bhatti ve Shah [6] ile Kaysa ve Crawford [7] hidrodinamik gec¢is uzunluklari ile ilgili

calismalarda bulunmuslardir.

Basing kaybi ve siirtiinme faktoriiniin bulunmasina yonelik olan bu calismalar
genellikle suni olarak piiriizlendirilmis borular {izerinde yapilmistir. Bu calismada ise
puriizliilik olusturma yerine farkl tipteki borularm piriizliligiiniin 6lclilmesi esas

alinacaktir.

Bir borudaki akiskan hiz1 kaymama kosulundan 6tiirii ylizeydeki sifir deg§erinden boru
merkezindeki maksimum degerine dogru degisir. Akiskan akisinda ortalama hiz V. ile
calismak daha uygundur. Bu deger sikistirilamaz akista borunun en-kesit alan1 degismedigi

siirece degismez.

Vort
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Sekil. 1.1. Boru icerisindeki hiz dagilim



Isitma ve sogutma uygulamalarinda ortalama hiz, yogunluk ve sicaklik degisimlerinden
dolayr bir miktar degisebilir. Fakat uygulamada akiskan &zelliklerini ortalama bir
sicakliktaki akigkan 6zelliklerini alarak degerlendirir ve bunlari sabit olarak ele aliriz. Sabit
ozelliklerle ¢calismanin uygunlugu, genellikle dogruluktan hafif bir sapmay1 fazlasiyla telafi

eder.

1.1. Laminar ve Tiirbiilansh Akislar

Akis diisik hizlarda akim c¢izgisi halindedir. Fakat hiz kritik bir degerin {istiine
ciktiginda karmasik bir hal alwr. Birinci durumdaki akis rejimine laminar denir. Diizgiin
akmm ¢izgileri ve ¢ok diizenli hareketi ile tanmir. Ikinci duruma ise tiirbiilansl akis denir.
Hiz calkantilar1 ve ¢ok diizensiz hareketi ile kendini belli eder. Laminardan tiirbiilansh
akisa gecis aniden olmaz. Daha ¢ok akis tamamen tiirbiilansli oluncaya kadar, laminar ve
tiirbiilansh akis arasinda gidip gelir. Uygulamada karsilasilan ¢ogu akislar tiirbiilanshidir.
Yag gibi yiiksek viskoziteli akiskanlarm kii¢iik borularda veya dar gecitlerde aktigi

hallerde laminar akis ile karsilasilir.

Ingiliz Miihendis Osborne Reynolds’ un (1842-1912) bir asirdan fazla zaman dnce
yaptig1 gibi laminar gegis ve tiirbiilansh akis rejimlerinin varligin1 cam boru i¢indeki akisa
boya enjekte ederek dogrulayabiliriz. Akis laminar iken olusan desenin diisiik hizlarda diiz
ve piiriizsiiz ¢izgi halinde oldugunu (molekiiler difiizyondan dolay1 bir miktar bulaniklik)
gorebiliriz . Gegis rejiminde calkant1 patlamalari oldugunu ve akis tam gelismis hale
geldiginde ise hizli ve rastgele zikzaklar olustu§unu goriiriiz. Boyanin bu zikzaklar1 ve
yayilimi ana akistaki degisimin ve komsu tabakalardan gegen akigkan pargaciklarmin hizl

bir sekilde karistiginin gostergesidir.

Tirbiilansh akistaki hizli degisimlerin sonucunda akigkanin yogun bir sekilde
karigmas1 akigkan parcaciklar1 arasindaki momentum gecisini arttirir. Bu da yiizeydeki
sirtlinme kuvvetini ve dolaysiyla gerekli pompalama giiciinii arttirir. Akis tam gelismis

oldugunda siirtiinme faktorii maksimum degere ulasir.



Reynolds Sayisi:

Laminardan tiirbiilansli akisa gecis geometri, yiizey plrizliligi, akis hizi, ylizey
sicakligi, akigkan tiirii ve daha bir¢ok seye baglhidir. Osborne Reynolds 1880’ li yillarda
yaptig1 ayrintilt deneylerden sonra akis rejiminin temelde akiskandaki atalet kuvvetlerinin
viskoz kuvvetlere oranina baglh oldugunu kesfetmistir. Bu orana Reynolds sayis1 denir ve

dairesel borudaki i¢ akis i¢in Reynolds sayis1 su sekilde tanimlanir.

_ Atalet Kuvvetleri _V,, xD _pxV, xD (D

Re - . . .
Vizkozite Kuvveti v 1)

Biiyiik Reynolds sayilarinda akiskan yogunlugu ve akiskanmn hizinin karesiyle orantili
olan atalet kuvvetleri, viskoz kuvvetlere gére daha biiyiiktiir. Bundan dolay1 viskoz
kuvvetler akiskanin hizli ve rasgele degisimlerini engelleyemez. Kiigiik veya orta
Reynolds sayilarinda ise viskoz kuvvetler bu degisimleri bastiracak kadar ve akiskani
“cizgi tizerinde tutacak kadar” biiyiiktiir. Bu ylizden birinci durumda akiskan tiirbiilansl

ikinci durumda ise laminardir.

Akismn tiirbiilanslhi olmaya basladigi Reynolds sayisma Kritik Reynolds sayis1 Rex,
denir. Farkli geometriler ve akis sartlar1 i¢in Kritik Reynolds sayisimnin degeri farklidir.
Dairesel borudaki i¢ akis i¢in Kritik Reynolds sayismnin genelde kabul edilen degeri
Re,=2300’ diir.

Laminar, gecis ve tiirbiilansh akiglar i¢in Reynolds sayisinin kesin degerlerini bilmek
isteriz. Fakat uygulamada o kadar da kolay degildir. Laminardan tiirbiilansli akisa gecisin
ayrica ylzey puriizliliigii, boru titresimleri ve akistaki calkantilar ile tanimlanan akigin
diizensizlik derecesine bagli oldugu goriilmiistiir. Cogu pratik uygulamada dairesel
borudaki akis Re = 2300 i¢in laminardir. Re = 4000 i¢in tiirbiilanshh ve bu iki degerin

arasinda gecis akisi olur. Yani:

Re<2300 Laminar Akis
2300< Re <4000 Gegis Akist
Re> 4000 Tiirbiilanslh akis



Gegis akiginda akis laminar ve tiirbiilansli arasinda rastgele bir sekilde degisir.

Laminer T'u]rb'ulans

~N

Boya izi

—
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Vort

Sekil 1.2. 2300 < Re <4000 arasindaki gecis akis1 bolgesinde akis," laminar ve
tiirbiilansl durumlar arasinda rastgele bir sekilde degisir. [1].

Cok piirtizsiiz borularda akis diizensizliklerinin ve boru titresimlerinin engellenmesi

halinde ¢ok yliksek Reynolds sayilarinda da laminar akis saglanabilir.

1.2. Giris Bolgesi

Dairesel bir boruya tiniform hizla giren akiskani géz oniine alalim. Ceperde kaymama
kosulundan dolay1 boru yiizeyi ile temasta olan tabakadaki akigkan parcaciklar1 tamamen
durur. Bu tabaka ayrica siirtinmeden dolay bitigik tabakadaki akiskan parcaciklarinin azar
azar yavaslamasma yol agar. Bu hiz diismesini telafi etmek i¢cin boru icindeki kiitlesel
debiyi, sabit tutmak amaciyla borunun orta kismindaki akigkanin hizi artmahdir. Tim

bunlarin sonucunda boru boyunca bir hiz gradyeni gelisir.

Akiskanin viskozitesinin neden oldugu viskoz kayma kuvvetlerinin etkisinin
hissedildigi akis bolgesine, hiz smir tabakasi veya sadece sinir tabaka denir. Var oldugu
diisiiniilen hayali sinir yiizeyi borudaki akisi iki bolgeye aywrir. Viskoz etkilerin ve hiz
degisimlerinin 6nemli oldugu smir tabaka bdlgesi ve siirtlinme kuvvetlerinin ithmal

edilebilir oldugu ve radyal yonde hizin sabit kaldig1 doniimsiiz (¢cekirdek) akis bolgesidir.



Borunun merkezine ulagincaya kadar bu smir tabakanin kalinligi akis yoniinde artar ve
Sekil 1.3 deki gibi borunun tamamini kaplar. Borunun girisinden smir tabakanin merkez
cizgisi ile birlestigi yere kadar olan bolgeye hidrodinamik girig bdlgesi denilir ve bu
bolgenin uzunluguna hidrodinamik giris uzunlugu L denir. Girig bolgesindeki akisa
hidrodinamik olarak gelisen akis denir. Clinkii bu bolge hiz profilinin gelistigi yerdir. Giris
bolgesinin uzaginda olup hiz profilinin tam olarak gelistigi ve degismeden kaldig1 bolgeye
ise hidrodinamik olarak tam gelismis bolge denir. Boyutsuzlastirilmis sicaklik dagiliminin

profili de degismeden kaliyorsa bu durumda akis tam gelismis olarak nitelendirilir.

Tw/ Gitis Bolgesi <— o
—=Tam Geligmis
Bélge
= X
T T
S < < <
r . H} Sinir Tabakasi Vort.
/P e W — “‘“'“-w,______“_w"u._mh
/ h e I BE—————— ey ;
- Tam Gelismis
Giris Bolgesi Bélge
(e Lh —

Sekil 1.3. Boru akisinda ¢eper kayma gerilmesinin akis yoniinde giris bolgesinden tam

gelismis bolgeye kadar degisimi [1].

Laminar akista tam gelismis bolgede hiz profili paraboliktir. Tiirbiilanshi akista girdap
hareketinden ve radyal yondeki daha gii¢lii karigmalardan dolay1 hiz profili biraz daha

yassidir. Akis tam gelismis oldugunda zaman ortalamali hiz profili degismeden kalir.

Boru ceperindeki kayma gerilmesi t,, ylizeydeki hiz profilinin egimi ile ilgilidir.

Hidrodinamik olarak tam gelismis bolgede, hiz profili degismeden kaldigi gibi c¢eper



kayma gerilmesi de sabit kalir. Borunun hidrodinamik giris bolgesindeki akigmi dikkate
alalim. Sinir tabaka kalmliginin en az oldugu boru girisinde ¢eper kayma gerilmesi en
yiliksek degerdedir. Bu nedenle borunun girisinde basing diisiisii daha fazladir ve giris
bolgesinin etkisi, borunun tamami i¢in olan ortalama siirtiinme faktoriinii daima arttirma
yoniindedir. Bu artis kisa borular i¢in 6nemli olmakla birlikte uzun borular i¢in ihmal

edilebilir.

Giris Uzunluklar
Hidrodinamik giris uzunlugu, ¢ogunlukla ¢eper kayma gerilmesinin tam gelismis
haldeki kayma gerilmesi degerine ylizde iki dolaylarinda yaklastig1 uzaklik olarak alinir.

Laminar akista hidrodinamik giris uzunlugu yaklasik olarak

Lh. laminar = 0.05 RCD D (12)

ile verilir. Re = 20 i¢in hidrodinamik giris uzunlugu ¢apim biyiikliigii kadardir. Fakat
hiz ile birlikte dogrusal olarak artar. Re = 2300 laminar akis smir degerinde ise

hidrodinamik giris uzunlugu 115D dir.

Tirbiilansli akista olusan rastgele calkantilar sirasindaki yogun karisma c¢ogunlukla
molekiiler diflizyon etkisini gdlgeler. Tirbiilansli akis i¢cin hidrodinamik giris uzunlugu
yaklagik olarak, Ly tlirblilans =1.359 D Rep” almabilir. Beklendigi gibi tiirbiilanslh akista
giris uzunlugu cok daha kisadir ve Reynolds sayisma bagmliligi daha zayiftir.
Uygulamada karsilasilan ¢ogu boru akisinda, boru ¢apmin 10 kati1 bir uzunluktan sonra

giris etkileri onemsiz hale gelir ve hidrodinamik giris uzunlugu yaklasik olarak alnabilir.

L tiirbiitans = 10 D (13)

Giris bolgelerindeki siirtiinmeden kaynaklanan yiik kayiplarmi hesaplamak i¢in
kullanilan kesin iliskiler bilimsel kaynaklarda bulunabilir. Fakat uygulamada kullanilan
borular ¢ogunlukla giris bolgesinden birka¢ kat daha uzundur ve bundan dolayr boru
akislar1 boru boyunca tam gelismis olarak kabul edilir. Bu basitlestirici yaklasim uzun
borular i¢cin uygun sonuglar verirken, kisa borular icin g¢eper kayma gerilmesini ve

dolayisiyla siirtiinme faktoriinii olmasi gerekenin altinda verdiginden saglikli degildir.
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Sekil 1.4. Boruda hiz sinir tabakasmin geligimi [1].
1.3. Moody Diyagramm

Tam gelismis tiirbiilansh boru akisindaki siirtiinme faktorii Reynolds sayisima ve boru
puriizliiliigiiniin ortalama yiiksekliginin boru ¢apma orani olan bagil piiriizliliikk € /D ye
baghdir. Bu bagimliligin fonksiyonel bi¢imi teorik analizden elde edilemez ve eldeki biitiin
sonuclar, suni olarak piiriizlendirilmis yiizeyler kullanilarak dikkatlice yapilan deneylerden
elde edilmistir. Bu tiir deneylerin ¢ogu Prandtl’ in 6grencisi J. Nikuradse tarafindan 1933
yilinda gergeklestirilmis ve arkasindan baskalarmin caligmalar1 gelmistir. Siirtiinme

faktori, debi dl¢timlerinden ve basing diislisiinden hesaplanmistir.

Elde edilen deneysel verilere egri uydurma islemi uygulanarak, deneysel sonuglar
tablo, grafik ve fonksiyonel bigimde sunulmustur. 1939 da Cyril F. Colebrook piiriizsiiz ve
puriizlii borularda gec¢is ve tiirbiilansli akiglar i¢in mevcut olan verileri birlestirmis ve

Colebrook denklemi olarak bilinen asagidaki kapali bagintiy1 elde etmistir.

€
(d] 251 ...
=-2.0log(—=+ tirbulansh aki 1.4
g(3_7 o \/7) $ (1.4)

b
Jr



Denklemdeki logaritmanin dogal logaritma olmadigma, 10 tabanina gére olduguna

dikkat edilmelidir. 1842’ de Amerikali mithendis Hunter Rouse (1906-1996) Colebrook
denklemini dogruladi ve f'yi Re nin ve Re \/7 carpiminin fonksiyonu olarak grafik seklinde

¢izdi. Ayrica laminar akis baglantisini ve ticari boru piiriizliiliigii tablosunu hazirladi. Iki
yil sonra Lewis F. Moody (1880-1953). Rouse’ un diyagramimi bugiin yaygin olarak
kullanilan haliyle tekrar ¢izdi. Bu diyagramda boru akisindaki Darcy siirtiinme faktorii
genis bir aralikta Reynolds sayist ve &/D ’nin fonksiyonu olarak verilmektedir. Bu
diyagram muhtemelen miihendislikte en yaygin olarak kabul edilen ve kullanilan
diyagramlardan birisi olup dairesel borular i¢in gelistirilmis olmasina ragmen, ¢ap yerine

hidrolik capin yazilmas: ile dairesel olmayan borular i¢in de kullanilabilir.

Ticari olarak mevcut borular, piyasadaki borularin piiriizliliigiiniin tiniform olmamas1
ve kesin bir sekilde tarif edilememesinden dolayr deneylerde kullanilanlardan farklidir.
Bazi ticari borular icin esdeger piiriizliiliikk degerleri Tabloda 1.1 ve Moody diyagraminda

verilmistir.



Tablo 1.1. Yeni ticari borular i¢in esdeger piiriizliiliik degerleri [1].

Malzeme Piiriizliiliik. €(mm).
Cam, plastik 0 (pliriizsiiz).
Beton 0.9-9
Tahta Fig1 0.5
Lastik (kauguk)Piiriizlestirilmis 0.01
Bakir veya piring boru 0.0015
Dokme Demir 0.26
Galvanizli demir 0.15
Islenmis demir 0.0046
Paslanmaz ¢elik 0.002
Ticari ¢elik 0.045

Bu degerlerdeki belirsizlikler F yiizde 60° a kadar ¢ikabilir.

Bu degerlerin yeni borular i¢in oldugu ve kullanim sonucu ortaya ¢ikan paslanma ile
Olgiilerde artis veya azalma ile borularin bagil piriizliliiginiin (e/D) artabilecegi
unutulmamalidir. Sonug olarak siirtiinme faktorii 5 ila 10 kat arasinda biiyiiyebilir.
Borulama sistemlerinin tasariminda gercek caligma sartlar1 hesaba katilmalidir. Ayrica
Moody diyagrami ve buna esdeger Colebrook denklemi bir ¢ok belirsizlik icerir. Bu
belirsizligin sebebi piirtizliligiin biiylikligii, deneysel hata, verilerin egriye uydurulmasi
vb. sebeplerdir. Genellikle Moody diyagramindaki tiim araliklarda dogruluktan £15° e

kadar sapma oldugu g6z 6niine almair.

fnin yaklasik agik bagintis1 1983 de S.E. Haaland tarafindan asagidaki gibi verilmistir.

1.11
l;—1.810g 6’9+(8/—D] (1.5)
f Re 3.7

Bu bagintidan elde edilen sonuglar Colebrook denkleminden elde edilenlerden yiizde

iki kadar farklidir. Eger daha dogru sonuglar elde edilmek istenirse programlanabilir bir
hesap makinesiyle veya Excel gibi bir hesaplama ¢izelgesiyle Denklem (1.4)’i kullanarak f

yi Newton iterasyonu ile ¢dzerken, Denklem (1.5) 1iy1 bir ilk tahmin olarak kullanilabilir.
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Moody diyagramindan asagidaki ¢ikarimlar yapilabilir:

Laminar akista Reynolds sayisimnin artmasi ile siirtiinme faktorii azalir ve stirtiinme

faktorii ylizey piiriizlilliglinden bagimsizdir.

Piirtizsiiz bir boruda siirtiinme faktorii minimumdur, (fakat kaymama kosulundan 6tiirii

hala sifir degildir) ve piiriizliliik ile artar. Bu durumda (¢ = 0) Colebrook denklemi,
1
F:ZOlog(Re\/?)—O.S (1.6)

olarak ifade edilen Prandtl denklemine indirgenir.

Laminardan tiirbiilanshi rejime gegis bolgesi (2300<Re<4000) Moody diyagraminda
golgeli alan olarak gosterilmistir. Bu bolgedeki akis, akisi bozan seylere bagli olarak
laminar veya tiirbiilansli olabilir veya laminar ile tiirbiilansh arasinda degisebilir.
Dolaysiyla siirtiinme faktorii de laminar ve tiirbiilansh akis i¢in olan degerler arasinda
degisebilir. Bu araliktaki veriler en az giivenilir olanlardir. Bagil piiriizliligiin kiiciik
oldugu degerlerde, gecis bolgesinde siirtiinme faktorii artar ve pliriizsiiz borularin degerine

yaklagir.

Cok biiyiik Reynolds sayilarinda (diyagram iizerinde kesik ¢izginin sagma dogru)
belirli bagil piiriizliiliik egrilerine karsilik gelen siirtiinme faktorii egrileri hemen hemen
yataydir ve dolaysiyla siirtiinme faktorleri Reynolds sayisindan bagimsizdir. Bu bolgedeki
akisa tamamen piirlizlii tiirbiilansli akis veya sadece tamamen piiriizlii akis denir. Bunun
sebebi Reynolds sayisinin artmasi ile viskoz alt tabaka kalinliginin azalmasidir. Bu tabaka
Oyle incelir ki piiriizliilik yiiksekligi ile karsilastirildiginda ihmal edilebilir duruma gelir.
Bu durumdaki viskoz etkiler, ana akis igerisinde ¢ogunlukla ¢ikint1 olusturan piiriizliliikk
elemanlar1 tarafindan olusturulur ve viskoz alt tabakanin buna katkisi ithmal edilebilir.

Tamamen piiriizlii bélgede (Re— o) Colebrook denklemi f'i¢in agik bir denklem olan ve

11



1 (e/D)

ﬁ:—2.010g{—3.7 } (1.7)

olarak ifade edilen von Karman denklemine indirgenir. Bazi yazarlar bu bolgeyi

tamamen tiirbiilansl akis olarak adlandirmaktadir.

Ancak kesikli ¢izginin solundaki akis da tamamen tiirbiilansli oldugundan bu

adlandirma yanlis anlagilmalara yol agmaktadir [1].
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Sekil 1.5 Moody diyagrami [1].



2. MATERYAL ve METOD

Deney diizenegi hazirlanirken degisik piiriizliilliikte 5 adet boru secilmistir. Boru
uzunlugu, hidrodinamik gecis uzunlugu ve tam gelismis akis bolgesini de kapsayacak
kadar uzun sec¢ilmistir. Bu borulara hidrodinamik gecis bolgesinde sik araliklarla, tam
gelismis akig bolgesinde ise sadece giris ve c¢ikista olmak tlizere ¢ok sayida basing prizleri
yerlestirilmistir. Borular akiskanlar mekanigi laboratuarinda mevcut bulunan bir hidrolik

tanka monte edilmistir.

Deney yapilirken debi hidrolik tank yardimiyla Olgiilmiis bu debiye karsilik gelen
statik basin¢ degerleri ise sisteme kurulan sabit bir dijital kamera yardimiyla belirli bir
zaman araliginda kaydedilmistir. Goriintii kalitesi agisindan sistemdeki suya kirmizi renkli
miirekkep karistirilmistir. Kaydedilen bu goriintiilerden yararlanarak goriintii isleme

programi ile anlik basing calkantilar1 hesaplanmastir.

Deney degisik piirtizlillige sahip borularda ve degisik Reynolds sayilarinda
tekrarlanarak boru boyunca basing degisimleri elde edilmistir. Ayrica tam gelismis akis
bolgesinde belirli bir mesafedeki zaman ortalamali basing farki degerlerinden yola ¢ikarak
Ceper kayma gerilmesi (ty), Darcy siirtlinme faktorii (f) hesaplanmis ve Reynolds sayisi ile

degisimi grafik olarak gdsterilmistir.

2.1. Deney Diizeneginde Kullanilan Video Kameranin Teknik Ozellikleri

Yiiksek ¢oziiniirliikte,lens sistemi dijital zum 300x optik zum 25x, goriintlii sensorii
CCD algilayict boyut 1/1.57 cm (1/4"), ekran 6zellikleri LCD, HD kalitede video kaydi
yapmaktadir.

2.2. Deney Diizeneginde Kullanilan Borularin Ozellikleri
2.2.1. Siyah ve Galvanizli Borular

Su vb. sivalarin iletiminde kullanilir. Uretim araligi dis ¢ap 21.3 mm-323.9 mm, et
kalinlig1 2mm-12 mm, boru boyu standart 6 m’dir. Ozel siparislerde 5 ile 12.80 m aras1

boylarda teslim edilebilmektedir. Toleranslar: Et Kalinligi:- %12.5 %10 standartlara gore



degismektedir. Agirlik %10 standartlara gore degismektedir. Boy 50 mm (standarda gore
degismektedir). Egrilik 1 mm/m.

Orta seri olan borular su i¢in 25 bar isletme basincina kadar kullanilabilir. Her boru 50
bar basing altinda sizdirmazlik testinden ve girdap akimlar1 (E/C) ile tahribatsiz testten
gecer. Deneyde kullandigimiz siyah borunun i¢ ¢ap1 27.6 mm’dir. Galvanizli borunun i¢

cap127.75 mm’dir.

2.2.2. PPRC Borulan

PPRC boru ek parcalarmin hafif ve piiriizsiiz olmas, i¢ yiizeyinin kaygan ve parlak
olmasi, kireclenme ve paslanma yapmamasi hijyenik olmasi, montajinin kolay olmasi gibi
avantajli yonleriyle plastik boru sektoriinde galvanizli borularin yerini alarak giiniimiizde

bina ici soguk ve sicak su tesisatlarinda kullanilir.

Deneyde kullandigimiz PPRC borusunun i¢ ¢ap1 20.5 mm’ dir.

15



2.2.3. Aliiminyum ve Bakir Borular

Borular genellikle, sofbenlerde, kombilerde, sihhi tesisatta, 1s1 tesisatinda, sanayi ve ev
tipi klimalarda, giines enerji sistemlerinde, oto gaz LPG doniisiim sistemlerinde, hava ve
yag tesisatlarinda, medikal tesisatlarda, 1s1 degistiricilerde ve dogalgaz tesisatlar1 gibi

yerlerde genis bir kullanim alan1 bulmaktadir.

Deneyde kullanilan aliminyum borunun i¢ ¢ap1 26 mm, bakir borunun i¢ ¢ap1 25 mm’

dir.

Sekil 2.1. Deney diizenegi
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Sekil 2.2. Aliiminyum borusu 1. deney 05. saniyede ¢ekilen goriintii (Re = 50067)
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Sekil 2.3 Siyah boru 3. deney 10. saniyede videodan alinan goriintii (Re = 42809)
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3. BULGULAR ve TARTISMA

Bu calismada, aliiminyum boru, siyah boru, galvanizli boru, bakir boru ve PPRC boru
olmak tizere bes boru i¢in deneyler yapilmistir. Tiim deneylerde Reynolds sayis1 17446 ile

57183 arasinda degismektedir.

Deneylerde beser saniye araliklarla yirmi bir zaman diliminde statik basmg¢ 6l¢iimii
yapilmig ve slirtiinme faktorii zaman grafikleri, ceper kayma gerilmesi grafikleri
cizilmistir. Ayrica zaman ortalamali siirtinme faktorii ile Reynolds sayis1 arasindaki

iliskiyi veren grafik de ¢izilmistir.

Moody egrisinde en az +%15 lik bir hata orani s6z konusu oldugu, literatiirde
belirtilmektedir. Deneysel siirtiinme faktorii egrilerinin egimi Moody diyagraminkinden
farkli ¢cikmistir. Eger bu deneysel hatalardan kaynaklanmiyorsa Moody egrisinin yeniden
sorgulanmasi anlamina gelmektedir. Bu amagla deneylerin ¢ok daha biiylik Reynolds

sayilarmi da kapsayacak sekilde tekrarlanmas1 faydali olacaktir.
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Sekil 3.1 Aliminyum boru i¢in degisik Reynolds sayilarinda siirtiinme faktoriiniin

zamana bagl degisimi.
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Sekil 3.2 Siyah boru i¢in degisik Reynolds sayilarinda siirtiinme faktoriiniin zamana
bagli degigimi.
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Sekil 3.3 Galvanizli boru i¢in degisik Reynolds sayilarinda siirtiinme faktoriiniin

zamana bagli degisimi.
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Sekil 3.4 Bakir boru i¢in degisik Reynolds sayilarinda siirtiinme faktoriiniin
zamana bagli degisimi.
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Sekil 3.5 PPRC borusu i¢in degisik Reynolds sayilarinda siirtiinme faktoriiniin zamana
bagl degisimi.

Sekil 3.1, 3.2, 3.3, 3.4 ve 3.5” de goriildiigi gibi, aliiminyum, bakir, siyah, PPRC ve
galvanizli boru icin elde edilen deney sonuclari incelendiginde, yiiksek Reynolds
sayllarinda Darcy siirtiinme faktorii f belirli bir ortalama deger civarinda daha kararl bir
hal gosterirken diisiik Re sayilarinda daha kararsiz bir durum goriilmektedir. Bunun nedeni
daha diisiik Re sayilarinda akisin gecis bolgesi 6zelligi gostermesinden dolayr oldugu
sOylenebilir. Tam tiirbiilansli akis karakteristigi  gosteren Re>45000 degerleri
incelendiginde, aliiminyum boru i¢in /= 0.0242, bakir boru i¢in f'= 0.0175, siyah boru i¢in
f=0.026, PPRC boru icin /= 0.018 ve galvanizli boru icin /= 0.022 ortalama degerleri
civarinda degistigi tespit edilmistir. Buna gore en yiiksek siirtiinme faktorii degeri siyah

boruda = 0.026 ve en diisiik siirtiinme degeri f= 0.0175 bakir boru i¢in elde edilmistir.
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Darcy Surtiinme Faktorii (f)
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Sekil 3.6 Aliminyum boru i¢in ortalama Re- f* grafigi
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Sekil 3.7 Siyah boru i¢in ortalama Re- /* degisimi
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Sekil 3.8 Galvanizli boru i¢in ortalama Re- /' degisimi
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Sekil 3.9 Bakir boru i¢in ortalama Re- f degisimi
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Sekil 3.10 PPRC boru i¢in ortalama Re- f degisimi

Sekil 3.6, 3.7, 3.8, 3.9 ve 3.10°da siirtiinme faktorii /’nin Re sayisina gore degisimi
verilmistir. Sekillerden goriildiigii gibi Reynolds sayis1 artikga siirtiinme faktori f
azalmaktadir. Ancak bu azalma aliiminyum ve bakir boruda daha keskin olurken diger

borularda daha tedrici bir gériiniim olusmaktadir.

0,031 +

0,029 -

o (f)

r

o

o

(o]

~J
1

0,025 ~

0,023 -
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5 0,021
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(=]
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(Ve
|

arcy Surtinme Fakto

2 0,017 -

0,015 T T T T T 1
0 10000 20000 30000 40000 50000 60000
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Sekil 3.11. Bakir ve aliminyum borularin ortalama Re- /' degisimi
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Sekil 3.11°de goriildiigi gibi Re>45000 degerler incelendiginde, aliiminyum boru
icin = 0.0242, bakir boru i¢in /= 0.0175 elde edilmistir. Aliiminyum borunun siirtiinme
faktorii f'nin bakir borununkine gore daha yiiksek oldugu goriilmektedir.

0,04 -
0,035
0,03 -
0,025 -

0,02 - L A —e— Siyah
0,015 - E —=— Galvaniz

0,01 - —4— PPRC

Darcy Surtiinme Faktor (f)

0,005

0 20000 40000 60000 80000
Re

Sekil 3.12. Siyah, Galvanizli ve PPRC borularmin ortalama Re-f* grafikleri .

Sekil 3.12°de goriildiigii gibi aynt Re sayilarinda siyah ve galvanizli borunun
sirtlinme faktorii f benzerlik gosterse de tiim Re sayilar1 incelendiginde siyah borunun
sirtlinme faktoriiniin daha biiyiik oldugu goriilmektedir. PPRC borunun ise en diisiik

stirtlinme faktoriine sahip oldugu goriilmektedir.

0,04
_. 0,035
2 0,03 -
0
% 0,025 - .
0, —&—Siyah
)
E 002 - v —=—Galvaniz
3
£ 0,015 - —4—PPRC
a
& 001 - —<—Bakir
E ’
S _—
0,005 - —+—Aliminyum
0 - - : :
0 20000 40000 60000 80000
Re

Sekil 3.13. Tiim borularin ortalama Re-f grafikleri.
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Sekil 3.13’de goriildiigli gibi siyah, galvaniz ve aliiminyum borularmin siirtiinme
faktoriiniin benzerlik gosterdigi, PPRC ve bakir borularin ise siirtiinme faktorii /' degerinin
birbirine yaklastig1 tespit edilmistir. Tiim Re sayilar1 i¢in siyah borunun siirtiinme faktorii

f’nin yani piiriizliligliniin en fazla oldugu tespit edilmistir.

7000 - —— Re=50067
—8—Re=48516
—&—Re=45324
——Re=42951
6000 1 —¥—Re=39776
—e—Re=38274
—+—Re=37039
5000 ——Re=34724
——Re=33443
—+—Re=31033
= 4000 - —m—Re=28578
& —4—Re=26470
E- Re=24373
& Re=22504
@ 3000 Re=20970
2000
1000 -
0 T 1
0 0,5 1 1.5 2
Boru Uzunlugu (m)

Sekil 3.14 Aliiminyum boru i¢in degisik Reynolds sayilarinda basincin boru boyunca

degisimi.

26



9000 -
8000 - —— Re=55455
—— Re=54610
7000 - —a— Re=51324
—<—Re=48281
6000 - —#— Re=45928
. —80—Re=43162
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TP —
0 T T T 1
0 0,5 1 15 2
Boru Uzunlugu (m)

Sekil 3.15 Bakir boru i¢in degisik Reynolds sayilarinda basincin boru boyunca

degigimi.
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0 . ; ; .
0 0,5 1 1,5 2

Boru Uzunlugu (m)

Sekil 3.16 Siyah boru i¢in degisik Reynolds sayilarinda Basincin boru boyunca

degigimi.
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| 1,5

Boru Uzunlugu (m)
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—#— Re=34261
—e— Re=33136

~—— Re=30333
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Re=26895
—o— Re=24750
—— Re=18613

Sekil 3.17 Galvaniz boru igin degisik Reynolds sayilarinda basicin boru boyunca

degigimi.
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—— Re=24993
—a&— Re=22474
—— Re=18023

Sekil 3.18 PPRC boru i¢in degisik Reynolds sayilarinda basincin boru boyunca

degigimi.
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Sekil 3.14, 3.15, 3.16, 3.17 ve 3.18’de goriildiigii gibi aliiminyum, bakir, galvanizli,

siyah ve PPRC boru i¢in yapilan deneylerde boru boyunca basincin azaldigi goriilmektedir.

4000
3500 +
3000 -
T —o— Alliminyum
2
£ 2500 —==—bakir
&
o —4—Siyah
2000 +
—<—Galvaniz
1500 - —#— PPRC
1000 T T T 1
0 0,5 1 1,5 2

Boru Uzunlugu (m)

Sekil 3.19. Tiim borular i¢in basincin boru boyunca degisimi (Re = 32120-33450)

Sekil 3.19°da goriildiigi gibi Re = 32120-33450 araliginda basincin boru boyunca

degisimi verilmistir.

12 -

11 -

10 -
R
% 8 4
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W
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0 025 05 075 1 125 15 1,75 2
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Sekil 3.20 Aliiminyum boru i¢in boru boyunca ¢eper kayma gerilmesi 1y, nun degisimi.
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Sekil 3.21 Bakir boru i¢in boru boyunca ¢eper kayma gerilmesi 1, ’nun degisimi.
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Sekil 3.22 Siyah boru i¢in boru boyunca ¢eper kayma gerilmesi t,,’nun degigimi.
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Sekil 3.23 Galvaniz boru i¢in boru boyunca ¢eper kayma gerilmesi t,,’nun degisimi.

[\ ]
wu
1

P
(=]
1

Ceper Kayma Gerilmesi (Pa)
=
‘/ ?

——Re=57183

=
w
1

—m—Re=43864

—A—Re=32124

—<—Re=24993

2 —4—Re=21416
0 T T T 1
0 0,5 1 1,5 2
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Sekil 3.24 PPRC boru i¢gin boru boyunca geper kayma gerilmesi t,,’nun degisimi.

Bu deneysel ¢alismada biitiin borular i¢in Sekil 3.20, 3.21, 3.22, 3.23 ve 3.24°de
goriildiigii gibi Re sayisinin azalmasiyla ¢eper kayma gerilmesin ty’nun da diistiigii

goriildil.
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Sekil 3.25 Tiim borularin boru boyunca ¢eper kayma gerilmesi t,,’nun degisimi.

Sekil 3.25 de gorildigi gibi PPRC borunun ¢eper kayma gerilmesinin t,, en yiiksek

,siyah borununkinin ise en diisiik oldugu goriilmektedir.

3500
A A HHHETEHH oK
3300 | gevee ettt eie eyt tty
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e
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Sekil 3.26 Aliiminyum borunun 0.2 m, 0.3 m, 0.4 m, 0.5 m, 0.6 m, 0.7 mve 1.7 m

noktalarinda okunan basing degerlerinin, Re=34724 i¢in, zamana bagli degisim egrileri.
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Sekil 3.27 Bakir borunun 0.2 m, 0.3 m, 0.4 m, 0.5 m, 0.6 m, 0.7 m ve 1.7 m noktalarinda

okunan basing degerlerinin, Re=37317 i¢in, zamana bagli degisim egrileri.

3200 +
3000 | ¢ 9 4 Pe P
Prtsasassisatassates D
T 2800 WWW—N—NW —&—1=03m
PR N
& 2600 - —<1=05m
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Sekil 3.28 Siyah borunun 0.2 m, 0.3 m, 0.4 m, 0.5 m, 0.6 m, 0.7 m ve 1.7 m noktalarinda
okunan basing degerlerinin, Re=31202 i¢in, zamana bagli degisim egrileri.
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Sekil 3.29 Galvaniz borunun 0.2 m, 0.3 m, 0.4 m, 0.5m, 0.6 m, 0.7 mve 1.7 m
noktalarinda okunan basing degerlerinin, Re=34261 i¢in, zamana bagli degisim egrileri.
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Sekil 3.30 PPRC borunun 0.2 m, 0.3 m, 0.4 m, 0.5 m, 0.6 m, 0.7 m ve 1.7 m noktalarinda
okunan basing degerlerinin, Re=38458 i¢in, zamana bagli degisim egrileri.

Deneyde kullanilan tiim borular i¢in Sekil 3.26, 3.27, 3.28, 3.29 ve 3.30°da

goriildiigi gibi basing boru boyunca tedrici olarak azalmaktadir.
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Sekil 3.31 Tiim borular i¢in basincin zamanla degigimi.

Sekil 3.31°de goriildiigii gibi Re =33136-36959 araliginda basincin zamanla degisimi
verilmistir. Sabit Re sayisinda borularda zamanla basing degisimi siyah boruda en yiiksek,

PPRC boruda en diisiik oldugu tespit edilmistir.
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4. SONUCLAR ve ONERILER

Piirtizliiliik, boru ¢eperlerinin yapildigi malzemenin yapimindan ileri gelen ylizey
diizensizlikleridir. Boru piiriizliiliigliniin basin¢ kaybina etkisi 6zellikle biiyiik proseslerde
cok ciddi bir konudur. Ciinkii burada se¢cimi yapilacak borunun sadece tesisattaki islevi
degil, basing kayiplarma etkisi i¢in piiriizliiliik de dikkate alinmali ve buna goére boru
secimi yapilmalidir. Bu sec¢im, basing kayiplarma bagl olarak pompa giiclerini, bu da

gilinlimiizde ¢ok pahali olan enerji maliyetlerini biiyiik 6lciide etkilemektedir.

Bu c¢alismada farkli piiriizliiliige sahip bes degisik boru i¢in basing kaybi deneysel
olarak arastirilmistir. Bulunan basing kaybiyla f siirtlinme faktorii, T,, ¢eper kayma
gerilmesi hesaplanmistir. Hesaplama detaylar1 Ek’de verilmistir. Sekil 3.13’de goriilecegi
gibi piirlizliligli en yiliksek boru olarak siyah boru tespit edilmistir. Sekil 3.25 de
goriildiigl gibi, en yiiksek ¢eper kayma gerilmesinin PPRC boruda meydana geldigi tespit

edilmistir.

Sekil 3.1, 3.2, 3.3, 3.4, 3.5°de ortalama siirtlinme faktoriiniin zamana bagh degisimi
goriilmektedir. Bu grafiklerden de Bakir ve PPRC borularindaki tiirbiilans ¢alkantilarinin
diger borulara kiyasla ¢cok daha az oldugu goriilmektedir. En yiiksek piiriizliiliige sahip

olan siyah borudaki tiirbiilans calkantilarmin ise en fazla oldugu goériilmektedir.

Bu konuda arastirma yapacak arastirmacilarin konuyu sayisal olarak incelemesi yararl
olacaktir. Ozellikle elde edilen degerler Moody egrisine gore farklilik gdstermektedir.
Bunun sebebi deneyde kullanilan deney aygitlarinin hassas olamamasi olarak agiklanabilir.
Ileride yapilacak calismalarda Colebrook benzeri bir denklemin tiiretilmesi de daha

aydinlatici olacaktir.
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EKLER

Ek.1. Aliiminyum boru 1. deney 5. s degerleri Icin m, v', vort, Re, f, T, > 1n bulunmasi

Py :6376.5 Pa
P, :6199.92 Pa
P; :6131.25 Pa
Py :5984.1 Pa
Ps :5836.95 Pa
Ps :5689.8 Pa
P, 1442431 Pa

m :30 kg

t 3445
Ps-P;  :1265.49 Pa
D :0.026 m

T :28 °C (Suyun Sicakligr)
p : 996 kg/m’

n :0.00085 kg/m.s

v - 8.53 %107 m'/s

=" =398 _( 872003kg /5
t  34.4s
S _0.872093kg /s

o) 1000kg / m’

=0.000872m’ / s

_ 4xv 4x 0.000872m> / s
" rx D? 7%x0.026>m*

v, XD  pxv xD 1.642579m/sx0.026m
v U 8.53x107 kg / (mxs)

=1.642579m/ s

Re =50066.88

(B—P)xDx2 126549N /m’x0.026mx2

T = > =0.02439
6.7 XV, %1000 1mx(1.642579m/s) x1000

f=

_ _(D=2)x(R=P)

y =11.08296N / m’
2x(L, - L)
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Ek .2 Tablolar
Aliiminyum Boru:

1. Deney
m = 0.872093 (kg/s) v'= 0.000872 (m?/s) Vort = 1.642579 (m/s) Re 50066.88
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 6376.5 6199.92 6131.25 5984.1 5836.95 5689.8 442431 30 35.5 1265.49 0.02439
10s 6396.12 6199.92 6141.06 6092.01 5886 5709.42 442431 30 35.5 1285.11 0.024768
15s 6347.07 6170.49 6121.44 5984.1 5827.14 5679.99 4424.31 30 35.5 1255.68 0.024201
20s 6386.31 6199.92 6141.06 6003.72 5846.76 5689.8 442431 30 35.5 1265.49 0.02439
25s 6386.31 6219.54 6141.06 6042.96 5846.76 5709.42 4424.31 30 35.5 1285.11 0.024768
30s 6366.69 6229.35 6131.25 6023.34 5846.76 5699.61 442431 30 35.5 1275.3 0.024579
35s 6386.31 6199.92 6141.06 6003.72 5846.76 5699.61 442431 30 35.5 1275.3 0.024579
40 s 6356.88 6199.92 6141.06 5993.91 5846.76 5699.61 4424 .31 30 35.5 1275.3 0.024579
45 s 6347.07 6150.87 6082.2 5954.67 5797.71 5660.37 4404.69 30 35.5 1255.68 0.024201
50s 6347.07 6150.87 6101.82 5974.29 5807.52 5670.18 4404.69 30 35.5 1265.49 0.02439
555 6396.12 6239.16 6150.87 6033.15 5856.57 5699.61 4424 .31 30 35.5 1275.3 0.024579
60 s 6386.31 6190.11 6141.06 5993.91 5836.95 5689.8 4414.5 30 35.5 1275.3 0.024579
65s 6366.69 6229.35 6150.87 6033.15 5856.57 5729.04 4424.31 30 35.5 1304.73 0.025146
70s 6425.55 6239.16 6160.68 6042.96 5856.57 5729.04 442431 30 35.5 1304.73 0.025146
75s 6347.07 6190.11 6141.06 6003.72 5846.76 5699.61 4424.31 30 35.5 1275.3 0.024579
80s 6347.07 6199.92 6121.44 6003.72 5846.76 5699.61 4424 .31 30 35.5 1275.3 0.024579
85s 6288.21 6150.87 6072.39 5954.67 5787.9 5650.56 4385.07 30 35.5 1265.49 0.02439
90s 6347.07 6160.68 6101.82 5954.67 5797.71 5689.8 4414.5 30 35.5 1275.3 0.024579
95s 6347.07 6160.68 6072.39 5954.67 5797.71 5660.37 4414.5 30 35.5 1245.87 0.024012
100's 6347.07 6190.11 6141.06 6003.72 5836.95 5699.61 4414.5 30 35.5 1285.11 0.024768
105s 6347.07 6190.11 6121.44 5993.91 5836.95 5699.61 442431 30 35.5 1275.3 0.024579
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT AP ORT f ORT
6363.887 6193.38 6126.111 6001.384 5835.549 5693.07 4418.704 1274.366 0.024561
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
11.08296 4.372457 8.107264 10.77932 9.261107 8.283377




2. Deney

m= 0.84507 (kg/s) v'= 0.000845 (m?/s) vort= 1.591682 (m/s) Re= 48515.51
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 5935.05 5748.66 5660.37 5572.08 5434.74 5287.59 4090.77 30 34.4 1196.82 0.024565
10s 5856.57 5679.99 5611.32 5503.41 5366.07 5238.54 4071.15 30 34.4 1167.39 0.023961
15s 5876.19 5699.61 5650.56 5532.84 5385.69 5248.35 4080.96 30 34.4 1167.39 0.023961
20s 5895.81 5738.85 5660.37 5552.46 5395.5 5267.97 4080.96 30 34.4 1187.01 0.024364
25s 5895.81 5758.47 5679.99 5562.27 5405.31 5248.35 4090.77 30 34.4 1157.58 0.02376
30s 5935.05 5758.47 5660.37 5562.27 5405.31 5258.16 4080.96 30 34.4 1177.2 0.024162
35s 5886 5729.04 5660.37 5552.46 5385.69 5267.97 4090.77 30 34.4 1177.2 0.024162
40s 5856.57 5699.61 5640.75 5562.27 5366.07 5258.16 4080.96 30 34.4 1177.2 0.024162
45s 5886 5729.04 5650.56 5542.65 5385.69 5267.97 4090.77 30 34.4 1177.2 0.024162
50s 5846.76 5679.99 5601.51 5483.79 5346.45 5209.11 4080.96 30 34.4 1128.15 0.023156
555 5846.76 5679.99 5601.51 5483.79 5356.26 5209.11 4071.15 30 34.4 1137.96 0.023357
60s 5895.81 5738.85 5660.37 5562.27 5405.31 5267.97 4090.77 30 34.4 1177.2 0.024162
65s 5846.76 5699.61 5630.94 5503.41 5366.07 5248.35 4071.15 30 34.4 1177.2 0.024162
70s 5846.76 5660.37 5601.51 5483.79 5336.64 5199.3 4061.34 30 34.4 1137.96 0.023357
75s 5856.57 5689.8 5601.51 5503.41 5366.07 5238.54 4071.15 30 34.4 1167.39 0.023961
80s 5905.62 5758.47 5660.37 5562.27 5405.31 5267.97 4090.77 30 34.4 1177.2 0.024162
85s 5876.19 5699.61 5650.56 5542.65 5395.5 5258.16 4080.96 30 34.4 1177.2 0.024162
90s 5886 5699.61 5660.37 5542.65 5385.69 5267.97 4090.77 30 34.4 1177.2 0.024162
955 5935.05 5758.47 5679.99 5581.89 5444.55 5297.4 4080.96 30 34.4 1216.44 0.024968
100 s 5886 5738.85 5660.37 5542.65 5385.69 5267.97 4090.77 30 34.4 1177.2 0.024162
105 s 5935.05 5729.04 5670.18 5532.84 5405.31 5277.78 4080.96 30 34.4 1196.82 0.024565
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT AP ORT f ORT
5885.066 5717.829 5645.421 5536.577 5387.091 5254.89 4081.894 1172.996 0.024076
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
10.87041 4.706464 7.074879 9.716571 8.593093 7.624472
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3. Deney

= 0.789474 (kg/s) v'= 0.000789 (m/s) vort= 1.486966 (m/s) Re= 45323.7
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 5297.4 5150.25 5071.77 4973.67 4846.14 4718.61 3678.75 30 38 1039.86 0.024455
10s 5297.4 5150.25 5081.58 4973.67 4855.95 4718.61 3649.32 30 38 1069.29 0.025148
15s 5356.26 5199.3 5140.44 5042.34 4895.19 4777.47 3698.37 30 38 1079.1 0.025378
20s 5356.26 5209.11 5140.44 5022.72 4895.19 4777.47 3698.37 30 38 1079.1 0.025378
25s 5267.97 5111.01 5052.15 4963.86 4816.71 4708.8 3639.51 30 38 1069.29 0.025148
30s 5356.26 5199.3 5150.25 4973.67 4846.14 4777.47 3698.37 30 38 1079.1 0.025378
35s 5346.45 5189.49 5111.01 5012.91 4865.76 4757.85 3698.37 30 38 1059.48 0.024917
40s 5307.21 5160.06 5071.77 4973.67 4826.52 4718.61 3698.37 30 38 1020.24 0.023994
45 5317.02 5169.87 5111.01 5003.1 4875.57 4757.85 3698.37 30 38 1059.48 0.024917
50s 5366.07 5209.11 5140.44 5042.34 4895.19 4777.47 3698.37 30 38 1079.1 0.025378
55s 5366.07 5209.11 5160.06 5061.96 4905 4777.47 3698.37 30 38 1079.1 0.025378
60s 5356.26 5199.3 5140.44 5022.72 4895.19 4777.47 3698.37 30 38 1079.1 0.025378
65 s 5346.45 5189.49 5111.01 5012.91 4875.57 4767.66 3708.18 30 38 1059.48 0.024917
70s 5356.26 5199.3 5140.44 5042.34 4905 4777.47 3708.18 30 38 1069.29 0.025148
75s 5317.02 5169.87 5091.39 5003.1 4875.57 4757.85 3698.37 30 38 1059.48 0.024917
80s 5356.26 5209.11 5150.25 5042.34 4905 4777.47 3717.99 30 38 1059.48 0.024917
85s 5356.26 5209.11 5140.44 5022.72 4895.19 4777.47 3717.99 30 38 1059.48 0.024917
90s 5356.26 5199.3 5140.44 5022.72 4895.19 4777.47 3708.18 30 38 1069.29 0.025148
955 5385.69 5218.92 5169.87 5061.96 4924.62 4787.28 3727.8 30 38 1059.48 0.024917
100 s 5385.69 5218.92 5169.87 5071.77 4924.62 4806.9 3727.8 30 38 1079.1 0.025378
105 s 5356.26 5199.3 5111.01 5022.72 4875.57 4767.66 3698.37 30 38 1069.29 0.025148
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT AP ORT f ORT
5343.18 5189.023 5123.623 5017.581 4880.709 4763.923 3698.37 1065.553 0.02506
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
10.02021 4.251 6.892693 8.896736 7.591071 6.926094
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. Deney

m = 0.74813 (kg/s) v'= 0.000748 (ms/s) vort= 1.409095 (m/s) Re= 42950.14
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 4806.9 4679.37 4630.32 4522.41 4414.5 4296.78 33354 30 40.1 961.38 0.025178
10s 4826.52 4698.99 4630.32 4532.22 4414.5 4306.59 3355.02 30 40.1 951.57 0.024921
15s 4787.28 4669.56 4610.7 4512.6 4404.69 4286.97 3325.59 30 40.1 961.38 0.025178
20s 4806.9 4679.37 4620.51 4522.41 4404.69 4296.78 3305.97 30 40.1 990.81 0.025949
255 4816.71 4689.18 4630.32 4532.22 4414.5 4306.59 33354 30 40.1 971.19 0.025435
30s 4767.66 4630.32 4581.27 4483.17 4365.45 4267.35 3315.78 30 40.1 951.57 0.024921
35s 4865.76 4718.61 4679.37 4581.27 4463.55 4355.64 3355.02 30 40.1 1000.62 0.026205
40s 4757.85 4620.51 4571.46 4473.36 4355.64 4237.92 3296.16 30 40.1 941.76 0.024664
45s 4777.47 4630.32 4591.08 4492.98 4385.07 4277.16 3315.78 30 40.1 961.38 0.025178
50s 4806.9 4679.37 4620.51 4522.41 4414.5 4306.59 3325.59 30 40.1 981 0.025692
555 4846.14 4698.99 4669.56 4571.46 4453.74 4326.21 33354 30 40.1 990.81 0.025949
60 s 4757.85 4610.7 4561.65 4463.55 4355.64 4237.92 3355.02 30 40.1 882.9 0.023122
65 s 4797.09 4669.56 4600.89 4502.79 4394.88 4286.97 3315.78 30 40.1 971.19 0.025435
70s 4757.85 4620.51 4571.46 4473.36 4355.64 4237.92 3305.97 30 40.1 931.95 0.024407
75s 4806.9 4679.37 4600.89 4512.6 4394.88 4286.97 3305.97 30 40.1 981 0.025692
80s 4698.99 4571.46 4502.79 4414.5 4286.97 4188.87 3256.92 30 40.1 931.95 0.024407
85s 4767.66 4630.32 4581.27 4473.36 4365.45 4257.54 3305.97 30 40.1 951.57 0.024921
90s 4777.47 4659.75 4581.27 4492.98 4375.26 4267.35 3305.97 30 40.1 961.38 0.025178
95s 4777.47 4649.94 4630.32 4492.98 4385.07 4267.35 3305.97 30 40.1 961.38 0.025178
100 s 4748.04 4620.51 4551.84 4463.55 4336.02 4228.11 3305.97 30 40.1 922.14 0.02415
105 s 4767.66 4630.32 4581.27 4483.17 4365.45 4237.92 3296.16 30 40.1 941.76 0.024664
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT AP ORT f ORT
4786.813 4654.144 4599.956 4500.921 4386.004 4274.357 3317.181 957.1757 0.025068
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
8.623457 3.522257 6.437229 7.469614 7.257064 6.221642
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5.Deney

m= 0.692841 (kg/s) v'= 0.000693 (m*/s) vort= 1.304959 (m/s) Re= 39776
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 4296.78 4188.87 4120.2 4031.91 3924 3835.71 2962.62 30 43.3 873.09 0.026661
10s 4286.97 4179.06 4110.39 4022.1 3914.19 3825.9 2952.81 30 43.3 873.09 0.026661
15s 4277.16 4139.82 4100.58 4002.48 3904.38 3816.09 2982.24 30 43.3 833.85 0.025462
20s 4326.21 4188.87 4139.82 4061.34 3943.62 3845.52 2992.05 30 43.3 853.47 0.026061
25s 4375.26 4228.11 4188.87 4090.77 3992.67 3894.57 3001.86 30 43.3 892.71 0.02726
30s 4326.21 4208.49 4159.44 4071.15 3973.05 3874.95 3001.86 30 43.3 873.09 0.026661
35s 4375.26 4228.11 4188.87 4090.77 3992.67 3894.57 3011.67 30 43.3 882.9 0.02696
40s 4286.97 4179.06 4090.77 4022.1 3924 3825.9 2962.62 30 43.3 863.28 0.026361
45s 4306.59 4169.25 4120.2 4031.91 3933.81 3835.71 2962.62 30 43.3 873.09 0.026661
50s 4267.35 4139.82 4090.77 4002.48 3904.38 3806.28 2952.81 30 43.3 853.47 0.026061
555 4316.4 4188.87 4130.01 4041.72 3943.62 3845.52 2962.62 30 43.3 882.9 0.02696
60s 4306.59 4179.06 4120.2 4031.91 3933.81 3835.71 2962.62 30 43.3 873.09 0.026661
65s 4326.21 4198.68 4139.82 4061.34 3943.62 3865.14 2992.05 30 43.3 873.09 0.026661
70s 4316.4 4179.06 4130.01 4041.72 3943.62 3845.52 2982.24 30 43.3 863.28 0.026361
75s 4286.97 4159.44 4090.77 4002.48 3914.19 3816.09 2952.81 30 43.3 863.28 0.026361
80s 4326.21 4198.68 4139.82 4061.34 3963.24 3865.14 2982.24 30 43.3 882.9 0.02696
85s 4306.59 4188.87 4130.01 4031.91 3933.81 3835.71 2962.62 30 43.3 873.09 0.026661
90s 4306.59 4179.06 4130.01 4031.91 3933.81 3835.71 2952.81 30 43.3 882.9 0.02696
95s 4296.78 4169.25 4110.39 4022.1 3924 3816.09 2952.81 30 43.3 863.28 0.026361
100 s 4306.59 4179.06 4110.39 4031.91 3933.81 3835.71 2962.62 30 43.3 873.09 0.026661
105 s 4277.16 4139.82 4100.58 4012.29 3914.19 3816.09 2952.81 30 43.3 863.28 0.026361
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT APORT f ORT
4309.393 4181.396 4125.806 4037.983 3937.547 3841.316 2971.496 869.82 0.026561
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
8.319814 3.61335 5.708486 6.528321 6.255043 5.65383
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6.Deney

= 0.666667 (kg/s) v'= 0.000667 (m*/s) vort= 1.25566 (m/s) Re= 38273.35
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (k) t(S) P6-P7 f
5s 4041.72 3933.81 3894.57 3796.47 3698.37 3600.27 2795.85 30 45 804.42 0.02653
10s 4071.15 3943.62 3904.38 3816.09 3708.18 3629.7 2795.85 30 45 833.85 0.027501
15s 4071.15 3943.62 3904.38 3816.09 3708.18 3619.89 2795.85 30 45 824.04 0.027177
20s 4080.96 3943.62 3904.38 3825.9 3717.99 3639.51 2795.85 30 45 843.66 0.027824
25s 4090.77 3973.05 3924 3835.71 3727.8 3649.32 2805.66 30 45 843.66 0.027824
30s 4041.72 3914.19 3894.57 37%96.47 3698.37 3600.27 2795.85 30 45 804.42 0.02653
35s 4041.72 3924 3884.76 3796.47 3698.37 3600.27 2795.85 30 45 804.42 0.02653
40s 4071.15 3933.81 3894.57 3816.09 3708.18 3619.89 2786.04 30 45 833.85 0.027501
45s 4071.15 3933.81 3894.57 3816.09 3698.37 3619.89 2786.04 30 45 833.85 0.027501
50s 4041.72 3914.19 3874.95 3786.66 3688.56 3600.27 2766.42 30 45 833.85 0.027501
55s 4041.72 3933.81 3884.76 37%96.47 3698.37 3610.08 2786.04 30 45 824.04 0.027177
60 s 4080.96 3973.05 3914.19 3835.71 3717.99 3649.32 2795.85 30 45 853.47 0.028148
65s 4100.58 3982.86 3933.81 3845.52 3708.18 3668.94 2805.66 30 45 863.28 0.028472
70s 4061.34 3933.81 3894.57 3806.28 3698.37 3619.89 2795.85 30 45 824.04 0.027177
75s 4061.34 3943.62 3894.57 3806.28 3708.18 3610.08 2795.85 30 45 814.23 0.026854
80s 4031.91 3924 3884.76 3796.47 3698.37 3600.27 2795.85 30 45 804.42 0.02653
85s 4071.15 3943.62 3904.38 3825.9 3708.18 3639.51 2795.85 30 45 843.66 0.027824
90 s 4120.2 3992.67 3963.24 3865.14 3747.42 3678.75 2805.66 30 45 873.09 0.028795
95s 4002.48 3894.57 3845.52 3747.42 3649.32 3570.84 2786.04 30 45 784.8 0.025883
100 s 4061.34 3933.81 3894.57 3806.28 3708.18 3610.08 2795.85 30 45 814.23 0.026854
105 s 4071.15 3933.81 3894.57 3806.28 3708.18 3610.08 2786.04 30 45 824.04 0.027177
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT APORT f ORT
4063.209 3940.35 3899.241 3811.419 3704.91 3621.291 2793.514 827.7771 0.027301
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
7.985807 2.672057 5.708486 6.923057 5.435207 5.380551
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7.Deney

= 0.645161 (kg/s) v'= 0.000645 (m*/s) vort= 1.215155 (m/s) Re= 37038.73
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 3698.37 3590.46 3531.6 3453.12 3374.64 3296.16 2550.6 30 46.5 745.56 0.026256
10s 3727.8 3619.89 3580.65 3502.17 3413.88 3325.59 2570.22 30 46.5 755.37 0.026601
15s 3708.18 3600.27 3551.22 3472.74 3384.45 3305.97 2560.41 30 46.5 745.56 0.026256
20s 3717.99 3610.08 3570.84 3492.36 3404.07 3315.78 2560.41 30 46.5 755.37 0.026601
25s 3717.99 3600.27 3551.22 3492.36 3404.07 3305.97 2560.41 30 46.5 745.56 0.026256
30s 3698.37 3600.27 3551.22 3472.74 3384.45 3296.16 2560.41 30 46.5 735.75 0.02591
35s 3717.99 3600.27 3551.22 3482.55 3394.26 3315.78 2560.41 30 46.5 755.37 0.026601
40s 3708.18 3600.27 3551.22 3472.74 3394.26 3305.97 2560.41 30 46.5 745.56 0.026256
45s 3717.99 3619.89 3570.84 3492.36 3394.26 3315.78 2560.41 30 46.5 755.37 0.026601
50s 3698.37 3590.46 3541.41 3453.12 3374.64 3296.16 2550.6 30 46.5 745.56 0.026256
55s 3698.37 3590.46 3531.6 3453.12 3384.45 3296.16 2550.6 30 46.5 745.56 0.026256
60s 3717.99 3600.27 3570.84 3482.55 3404.07 3305.97 2560.41 30 46.5 745.56 0.026256
65 s 3698.37 3590.46 3551.22 3453.12 3384.45 3296.16 2550.6 30 46.5 745.56 0.026256
70s 3727.8 3619.89 3590.46 3502.17 3413.88 3325.59 2560.41 30 46.5 765.18 0.026947
75s 3708.18 3600.27 3551.22 3472.74 3394.26 3305.97 2560.41 30 46.5 745.56 0.026256
80s 3708.18 3600.27 3551.22 3472.74 3394.26 3305.97 2560.41 30 46.5 745.56 0.026256
85s 3747.42 3649.32 3600.27 3521.79 3423.69 3345.21 2570.22 30 46.5 774.99 0.027292
90s 3708.18 3610.08 3551.22 3472.74 3384.45 3305.97 2560.41 30 46.5 745.56 0.026256
95s 3717.99 3610.08 3551.22 3472.74 3394.26 3305.97 2570.22 30 46.5 735.75 0.02591
100's 3708.18 3600.27 3551.22 3482.55 3394.26 3305.97 2560.41 30 46.5 745.56 0.026256
105s 3717.99 3600.27 3551.22 3472.74 3404.07 3305.97 2560.41 30 46.5 745.56 0.026256
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT APORT f ORT
3712.851 3604.941 3557.293 3478.346 3395.194 3308.773 2559.943 748.83 0.026371
Tl (Pa) 12 (Pa) 13 (Pa) 4 (Pa) 5 (Pa) 6 (Pa)
7.01415 3.097157 5.131564 5.404843 5.617393 4.867395
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8.Deney

m= 0.604839 (kg/s) v'= 0.000605 (m*/s) vort= 1.139208 (m/s) Re= 34723.81
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 3404.07 3305.97 3256.92 3178.44 3109.77 3031.29 2354.4 30 49.6 676.89 0.027122
10s 3394.26 3296.16 3247.11 3158.82 3099.96 3021.48 2344.59 30 49.6 676.89 0.027122
15s 3404.07 3305.97 3256.92 3178.44 3109.77 3041.1 2354.4 30 49.6 686.7 0.027515
20s 3404.07 3305.97 3256.92 3198.06 3109.77 3031.29 2354.4 30 49.6 676.89 0.027122
25s 3394.26 3296.16 3256.92 3188.25 3109.77 3031.29 2354.4 30 49.6 676.89 0.027122
30s 3404.07 3305.97 3256.92 3188.25 3109.77 3041.1 2354.4 30 49.6 686.7 0.027515
35s 3394.26 3296.16 3247.11 3178.44 3109.77 3031.29 2354.4 30 49.6 676.89 0.027122
40s 3404.07 3305.97 3256.92 3178.44 3109.77 3041.1 2374.02 30 49.6 667.08 0.026729
45s 3404.07 3305.97 3276.54 3178.44 3109.77 3041.1 2364.21 30 49.6 676.89 0.027122
50s 3413.88 3315.78 3276.54 3188.25 3109.77 3041.1 2334.78 30 49.6 706.32 0.028301
55s 3423.69 3315.78 3276.54 3198.06 3109.77 3050.91 2354.4 30 49.6 696.51 0.027908
60s 3413.88 3305.97 3276.54 3198.06 3109.77 3041.1 2364.21 30 49.6 676.89 0.027122
65s 3413.88 3315.78 3276.54 3207.87 3109.77 3041.1 2364.21 30 49.6 676.89 0.027122
70s 3404.07 3305.97 3256.92 3198.06 3099.96 3031.29 2364.21 30 49.6 667.08 0.026729
75s 3404.07 3305.97 3256.92 3178.44 3109.77 3041.1 2354.4 30 49.6 686.7 0.027515
80s 3404.07 3305.97 3276.54 3198.06 3109.77 3041.1 2364.21 30 49.6 676.89 0.027122
85s 3394.26 3296.16 3256.92 3198.06 3099.96 3031.29 2354.4 30 49.6 676.89 0.027122
90s 3423.69 3325.59 3276.54 3188.25 3119.58 3050.91 2364.21 30 49.6 686.7 0.027515
95s 3413.88 3315.78 3276.54 3207.87 3109.77 3041.1 2364.21 30 49.6 676.89 0.027122
100 s 3413.88 3315.78 3276.54 3198.06 3109.77 3041.1 2364.21 30 49.6 676.89 0.027122
105 s 3413.88 3305.97 3256.92 3188.25 3109.77 3031.29 2354.4 30 49.6 676.89 0.027122
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT APORT f ORT
3406.873 3307.371 3264.394 3189.184 3108.836 3037.83 2357.67 680.16 0.027253
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
6.467593 2.793514 4.88865 5.222657 4.615371 4.42104
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9.Deney

m = 0.582524 (kg/s) v'= 0.000583 (ms/s) vort= 1.097179 (m/s) Re= 33442.73
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 3099.96 3031.29 3021.48 2893.95 2844.9 2786.04 2168.01 30 51.5 618.03 0.026697
10s 3149.01 3050.91 3011.67 2943 2854.71 2805.66 2177.82 30 51.5 627.84 0.02712
15s 3129.39 3041.1 3001.86 2913.57 2854.71 2786.04 2168.01 30 51.5 618.03 0.026697
20s 3129.39 3041.1 3011.67 2933.19 2854.71 2795.85 2177.82 30 51.5 618.03 0.026697
25s 3178.44 3080.34 3050.91 2962.62 2903.76 2825.28 2197.44 30 51.5 627.84 0.02712
30s 3158.82 3080.34 3031.29 2962.62 2884.14 2815.47 2197.44 30 51.5 618.03 0.026697
35s 3158.82 3060.72 3021.48 2952.81 2893.95 2864.52 2177.82 30 51.5 686.7 0.029663
40s 3149.01 3050.91 3021.48 2952.81 2864.52 2805.66 2197.44 30 51.5 608.22 0.026273
45s 3149.01 3050.91 3011.67 2943 2864.52 2805.66 2177.82 30 51.5 627.84 0.02712
50s 3158.82 3060.72 3031.29 2952.81 2884.14 2815.47 2177.82 30 51.5 637.65 0.027544
555 3149.01 3060.72 3021.48 2952.81 2864.52 2815.47 2177.82 30 51.5 637.65 0.027544
60s 3158.82 3060.72 3031.29 2952.81 2864.52 2815.47 2197.44 30 51.5 618.03 0.026697
65 s 3158.82 3080.34 3031.29 2962.62 2893.95 2815.47 2197.44 30 51.5 618.03 0.026697
70s 3158.82 3060.72 3021.48 2952.81 2884.14 2815.47 2177.82 30 51.5 637.65 0.027544
75s 3149.01 3050.91 3011.67 2943 2864.52 2815.47 2197.44 30 51.5 618.03 0.026697
80s 3178.44 3090.15 3041.1 2962.62 2903.76 2835.09 2217.06 30 51.5 618.03 0.026697
85s 3158.82 3060.72 3021.48 2952.81 2884.14 2815.47 2197.44 30 51.5 618.03 0.026697
90s 3158.82 3060.72 3021.48 2952.81 2884.14 2815.47 2207.25 30 51.5 608.22 0.026273
95s 3149.01 3060.72 3021.48 2952.81 2864.52 2815.47 2177.82 30 51.5 637.65 0.027544
100 s 3158.82 3080.34 3031.29 2962.62 2884.14 2815.47 2197.44 30 51.5 618.03 0.026697
105 s 3158.82 3060.72 3031.29 2962.62 2884.14 2815.47 2197.44 30 51.5 618.03 0.026697
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT AP ORT f ORT
3152.28 3060.72 3023.816 2948.606 2875.264 2814.069 2188.564 625.5043 0.02702
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
5.9514 2.398779 4.88865 4.767193 3.977721 4.065778
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10.Deney

m = 0.540541 (kg/s) v'= 0.000541 (ms/s) vort= 1.018103 (m/s) Re= 31032.45
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 2805.66 2707.56 2668.32 2609.46 2540.79 2491.74 1932.57 30 55.5 559.17 0.028052
10s 2795.85 2697.75 2658.51 2609.46 2530.98 2472.12 1922.76 30 55.5 549.36 0.02756
15s 2795.85 2697.75 2668.32 2609.46 2540.79 2491.74 1932.57 30 55.5 559.17 0.028052
20s 2805.66 2707.56 2668.32 2609.46 2540.79 2491.74 1922.76 30 55.5 568.98 0.028544
25s 2786.04 2707.56 2658.51 2599.65 2530.98 2472.12 1922.76 30 55.5 549.36 0.02756
30s 2795.85 2707.56 2668.32 2609.46 2540.79 2472.12 1932.57 30 55.5 539.55 0.027068
35s 2795.85 2707.56 2668.32 2609.46 2540.79 2472.12 1922.76 30 55.5 549.36 0.02756
40s 2795.85 2697.75 2668.32 2609.46 2540.79 2472.12 1922.76 30 55.5 549.36 0.02756
45s 2795.85 2707.56 2658.51 2609.46 2530.98 2472.12 1922.76 30 55.5 549.36 0.02756
50s 2795.85 2707.56 2668.32 2609.46 2530.98 2472.12 1922.76 30 55.5 549.36 0.02756
555 2795.85 2707.56 2668.32 2609.46 2540.79 2472.12 1922.76 30 55.5 549.36 0.02756
60s 2795.85 2707.56 2668.32 2609.46 2540.79 2472.12 1922.76 30 55.5 549.36 0.02756
65s 2795.85 2707.56 2658.51 2609.46 2540.79 2472.12 1922.76 30 55.5 549.36 0.02756
70s 2786.04 2707.56 2658.51 2609.46 2540.79 2472.12 1922.76 30 55.5 549.36 0.02756
75s 2766.42 2697.75 2658.51 2599.65 2530.98 2472.12 1922.76 30 55.5 549.36 0.02756
80s 2786.04 2697.75 2658.51 2609.46 2530.98 2472.12 1922.76 30 55.5 549.36 0.02756
85s 2795.85 2707.56 2658.51 2609.46 2530.98 2472.12 1922.76 30 55.5 549.36 0.02756
90s 2795.85 2707.56 2658.51 2609.46 2530.98 2491.74 1922.76 30 55.5 568.98 0.028544
95s 2795.85 2707.56 2668.32 2609.46 2540.79 2472.12 1922.76 30 55.5 549.36 0.02756
100 s 2805.66 2707.56 2668.32 2609.46 2540.79 2491.74 1922.76 30 55.5 568.98 0.028544
105 s 2766.42 2687.94 2638.89 2570.22 2521.17 2462.31 1922.76 30 55.5 539.55 0.027068
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT APORT f ORT
2793.047 2704.29 2662.714 2606.657 2536.119 2476.324 1924.161 552.1629 0.0277
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
5.769214 2.702421 3.643714 4.585007 3.886629 3.589059
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11.Deney

m= 0.497788 (kg/s) v'= 0.000498 (m*/s) vort= 0.937578 (m/s) Re= 28578
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 2413.26 2334.78 2315.16 2236.68 2177.82 2138.58 1648.08 22.5 45.2 490.5 0.029015
10s 2413.26 2334.78 2315.16 2236.68 2177.82 2138.58 1648.08 22.5 45.2 490.5 0.029015
15s 2403.45 2324.97 2295.54 2236.68 2177.82 2138.58 1648.08 22.5 45.2 490.5 0.029015
20s 2403.45 2324.97 2275.92 2236.68 2177.82 2128.77 1648.08 22.5 45.2 480.69 0.028435
25s 2413.26 2324.97 2305.35 2246.49 2177.82 2138.58 1648.08 22.5 45.2 490.5 0.029015
30s 2374.02 2324.97 2275.92 2226.87 2177.82 2128.77 1638.27 22.5 45.2 490.5 0.029015
35s 2393.64 2324.97 2275.92 2226.87 2177.82 2128.77 1648.08 22.5 45.2 480.69 0.028435
40s 2393.64 2324.97 2275.92 2236.68 2177.82 2128.77 1648.08 22.5 45.2 480.69 0.028435
45s 2364.21 2305.35 2266.11 2217.06 2168.01 2109.15 1638.27 22.5 45.2 470.88 0.027855
50s 2374.02 2315.16 2275.92 2226.87 2168.01 2128.77 1648.08 22.5 45.2 480.69 0.028435
555 2393.64 2324.97 2275.92 2236.68 2177.82 2128.77 1648.08 22.5 45.2 480.69 0.028435
60s 2374.02 2324.97 2275.92 2226.87 2168.01 2118.96 1638.27 22.5 45.2 480.69 0.028435
65s 2374.02 2315.16 2275.92 2226.87 2168.01 2128.77 1648.08 22.5 45.2 480.69 0.028435
70s 2393.64 2315.16 2275.92 2226.87 2168.01 2128.77 1638.27 22.5 45.2 490.5 0.029015
75 s 2374.02 2315.16 2275.92 2226.87 2168.01 2128.77 1648.08 22.5 45.2 480.69 0.028435
80s 2374.02 2315.16 2266.11 2226.87 2168.01 2118.96 1648.08 22.5 45.2 470.88 0.027855
85s 2364.21 2295.54 2266.11 2217.06 2158.2 2109.15 1638.27 22.5 45.2 470.88 0.027855
90 s 2374.02 2315.16 2275.92 2217.06 2168.01 2118.96 1648.08 22.5 45.2 470.88 0.027855
95s 2374.02 2315.16 2266.11 2217.06 2168.01 2118.96 1648.08 22.5 45.2 470.88 0.027855
100 s 2374.02 2315.16 2275.92 2217.06 2168.01 2118.96 1638.27 22.5 45.2 480.69 0.028435
105 s 2393.64 2324.97 2275.92 2236.68 2168.01 2128.77 1638.27 22.5 45.2 490.5 0.029015
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT AP ORT f ORT
2386.166 2319.831 2280.124 2228.739 2171.747 2126.434 1644.81 481.6243 0.02849
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
4.311729 2.580964 3.340071 3.704443 2.945336 3.130558
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12.Deney

m= 0.461066 (kg/s) v'= 0.000461 (m*/s) vort= 0.868413 (m/s) Re= 26469.79
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 2040.48 1981.62 1952.19 1912.95 1854.09 1824.66 1393.02 22.5 48.8 431.64 0.029763
10s 2030.67 1971.81 1932.57 1903.14 1854.09 1824.66 1412.64 22.5 48.8 412.02 0.02841
15s 2020.86 1962 1932.57 1883.52 1834.47 1805.04 1412.64 22.5 48.8 392.4 0.027057
20s 2040.48 1971.81 1942.38 1903.14 1863.9 1824.66 1412.64 22.5 48.8 412.02 0.02841
25s 2030.67 1981.62 1952.19 1922.76 1854.09 1824.66 1412.64 22.5 48.8 412.02 0.02841
30s 2050.29 1981.62 1952.19 1922.76 1873.71 1824.66 1412.64 22.5 48.8 412.02 0.02841
35s 2030.67 1971.81 1952.19 1903.14 1844.28 1824.66 1393.02 22.5 48.8 431.64 0.029763
40s 2030.67 1971.81 1952.19 1912.95 1854.09 1824.66 1393.02 22.5 48.8 431.64 0.029763
45s 2040.48 1981.62 1952.19 1912.95 1854.09 1824.66 1393.02 22.5 48.8 431.64 0.029763
50s 2030.67 1971.81 1932.57 1883.52 1844.28 1805.04 1393.02 22.5 48.8 412.02 0.02841
555 2030.67 1971.81 1942.38 1912.95 1854.09 1814.85 1393.02 22.5 48.8 421.83 0.029086
60s 2020.86 1962 1932.57 1883.52 1834.47 1805.04 1393.02 22.5 48.8 412.02 0.02841
65s 2050.29 1981.62 1962 1922.76 1863.9 1824.66 1412.64 22.5 48.8 412.02 0.02841
70s 2030.67 1971.81 1942.38 1903.14 1844.28 1814.85 1412.64 22.5 48.8 402.21 0.027733
75s 2020.86 1962 1932.57 1883.52 1844.28 1805.04 1393.02 22.5 48.8 412.02 0.02841
80s 2020.86 1971.81 1932.57 1883.52 1844.28 1805.04 1393.02 22.5 48.8 412.02 0.02841
85s 2030.67 1971.81 1942.38 1883.52 1844.28 1814.85 1393.02 22.5 48.8 421.83 0.029086
90s 2040.48 1971.81 1942.38 1912.95 1854.09 1824.66 1412.64 22.5 48.8 412.02 0.02841
95s 2030.67 1971.81 1932.57 1883.52 1844.28 1814.85 1412.64 22.5 48.8 402.21 0.027733
100 s 2030.67 1971.81 1932.57 1883.52 1834.47 1814.85 1393.02 22.5 48.8 421.83 0.029086
105 s 2030.67 1971.81 1952.19 1912.95 1854.09 1824.66 1412.64 22.5 48.8 412.02 0.02841
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT APORT f ORT
2032.539 1972.744 1942.847 1901.271 1849.886 1817.653 1402.363 415.29 0.028635
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
3.886629 1.943314 2.702421 3.340071 2.095136 2.699385
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13.Deney

m = 0.424528 (kg/s) v'= 0.000425 (ms/s) vort= 0.799595 (m/s) 24372.18
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 1746.18 1716.75 1677.51 1628.46 1579.41 1549.98 1196.82 22.5 53 353.16 0.028723
10s 1755.99 1706.94 1677.51 1638.27 1589.22 1569.6 1196.82 22.5 53 372.78 0.030319
15s 1746.18 1706.94 1677.51 1638.27 1579.41 1549.98 1196.82 22.5 53 353.16 0.028723
20s 1736.37 1687.32 1677.51 1628.46 1579.41 1549.98 1196.82 22.5 53 353.16 0.028723
25s 1746.18 1687.32 1677.51 1628.46 1579.41 1549.98 1196.82 22.5 53 353.16 0.028723
30s 1736.37 1677.51 1648.08 1628.46 1559.79 1530.36 1187.01 22.5 53 343.35 0.027925
35s 1736.37 1687.32 1667.7 1628.46 1579.41 1540.17 1196.82 22.5 53 343.35 0.027925
40s 1736.37 1677.51 1657.89 1628.46 1569.6 1540.17 1196.82 22.5 53 343.35 0.027925
45s 1736.37 1677.51 1657.89 1618.65 1559.79 1540.17 1196.82 22.5 53 343.35 0.027925
50s 1736.37 1687.32 1667.7 1628.46 1569.6 1540.17 1196.82 22.5 53 343.35 0.027925
55s 1736.37 1687.32 1667.7 1628.46 1569.6 1540.17 1196.82 22.5 53 343.35 0.027925
60s 1736.37 1677.51 1648.08 1618.65 1569.6 1540.17 1196.82 22.5 53 343.35 0.027925
65s 1736.37 1677.51 1657.89 1608.84 1569.6 1540.17 1196.82 22.5 53 343.35 0.027925
70s 1736.37 1677.51 1657.89 1628.46 1569.6 1540.17 1196.82 22.5 53 343.35 0.027925
75 s 1746.18 1687.32 1667.7 1628.46 1569.6 1549.98 1196.82 22.5 53 353.16 0.028723
80s 1726.56 1677.51 1648.08 1628.46 1569.6 1540.17 1196.82 22.5 53 343.35 0.027925
85s 1726.56 1677.51 1657.89 1628.46 1569.6 1540.17 1196.82 22.5 53 343.35 0.027925
90 s 1746.18 1687.32 1677.51 1628.46 1579.41 1549.98 1196.82 22.5 53 353.16 0.028723
95s 1736.37 1687.32 1667.7 1628.46 1579.41 1549.98 1196.82 22.5 53 353.16 0.028723
100 s 1736.37 1677.51 1648.08 1618.65 1579.41 1540.17 1196.82 22.5 53 343.35 0.027925
105s 1736.37 1677.51 1657.89 1628.46 1569.6 1549.98 1196.82 22.5 53 353.16 0.028723
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT AP ORT f ORT
1738.706 1685.919 1663.963 1627.059 1573.337 1544.841 1196.353 348.4886 0.028343
Tl (Pa) 12 (Pa) 13 (Pa) 4 (Pa) 5 (Pa) 6 (Pa)
3.431164 1.427121 2.398779 3.491893 1.852221 2.265176
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14.Deney

m= 0.391986 (kg/s) v'= 0.000392 (m?/s) vort= 0.738302 (m/s) Re= 22503.93
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 1559.79 1510.74 1481.31 1451.88 1412.64 1383.21 1069.29 22.5 57.4 313.92 0.029947
10s 1569.6 1520.55 1481.31 1451.88 1412.64 1383.21 1069.29 22.5 57.4 313.92 0.029947
15s 1559.79 1520.55 1481.31 1442.07 1412.64 1383.21 1069.29 22.5 57.4 313.92 0.029947
20s 1540.17 1481.31 1461.69 1432.26 1383.21 1363.59 1049.67 22.5 57.4 313.92 0.029947
255 1540.17 1491.12 1481.31 1442.07 1393.02 1373.4 1069.29 22.5 57.4 304.11 0.029011
30s 1549.98 1491.12 1481.31 1442.07 1393.02 1383.21 1069.29 22.5 57.4 313.92 0.029947
35s 1549.98 1510.74 1481.31 1442.07 1393.02 1383.21 1069.29 22.5 57.4 313.92 0.029947
40s 1559.79 1510.74 1481.31 1442.07 1412.64 1383.21 1069.29 22.5 57.4 313.92 0.029947
45 s 1559.79 1510.74 1481.31 1461.69 1422.45 1383.21 1069.29 22.5 57.4 313.92 0.029947
50s 1559.79 1510.74 1481.31 1442.07 1412.64 1383.21 1069.29 22.5 57.4 313.92 0.029947
555 1559.79 1510.74 1481.31 1442.07 1393.02 1383.21 1069.29 22.5 57.4 313.92 0.029947
60s 1540.17 1491.12 1471.5 1442.07 1393.02 1373.4 1059.48 22.5 57.4 313.92 0.029947
65s 1549.98 1510.74 1481.31 1442.07 1412.64 1383.21 1069.29 22.5 57.4 313.92 0.029947
70s 1549.98 1510.74 1481.31 1451.88 1393.02 1383.21 1059.48 22.5 57.4 323.73 0.030883
75s 1540.17 1510.74 1481.31 1442.07 1393.02 1373.4 1069.29 22.5 57.4 304.11 0.029011
80s 1540.17 1491.12 1471.5 1432.26 1393.02 1363.59 1069.29 22.5 57.4 294.3 0.028075
85s 1549.98 1510.74 1481.31 1442.07 1393.02 1373.4 1069.29 22.5 57.4 304.11 0.029011
90s 1559.79 1510.74 1491.12 1461.69 1412.64 1383.21 1069.29 22.5 57.4 313.92 0.029947
95s 1559.79 1520.55 1491.12 1461.69 1412.64 1383.21 1069.29 22.5 57.4 313.92 0.029947
100 s 1540.17 1491.12 1471.5 1442.07 1393.02 1373.4 1069.29 22.5 57.4 304.11 0.029011
105 s 1559.79 1520.55 1491.12 1461.69 1412.64 1393.02 1069.29 22.5 57.4 323.73 0.030883
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT AP ORT f ORT
1552.316 1506.536 1480.376 1446.274 1402.363 1379.473 1067.421 312.0514 0.029769
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
2.9757 1.7004 2.216593 2.854243 1.48785 2.028334
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15.Deney

m= 0.36526 (kg/s) v'= 0.000365 (m?/s) vort= 0.687963 (m/s) Re= 20969.57
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 1363.59 1334.16 1294.92 1275.3 1236.06 1196.82 931.95 22.5 61.6 264.87 0.029101
10s 1343.97 1314.54 1285.11 1255.68 1216.44 1196.82 931.95 22.5 61.6 264.87 0.029101
15s 1383.21 1334.16 1324.35 1285.11 1236.06 1216.44 941.76 22.5 61.6 274.68 0.030179
20s 1363.59 1314.54 1294.92 1265.49 1236.06 1196.82 941.76 22.5 61.6 255.06 0.028023
255 1383.21 1334.16 1314.54 1285.11 1245.87 1216.44 941.76 22.5 61.6 274.68 0.030179
30s 1343.97 1314.54 1294.92 1245.87 1216.44 1196.82 931.95 22.5 61.6 264.87 0.029101
35s 1353.78 1334.16 1294.92 1265.49 1226.25 1196.82 931.95 22.5 61.6 264.87 0.029101
40s 1363.59 1334.16 1314.54 1265.49 1236.06 1216.44 941.76 22.5 61.6 274.68 0.030179
45 s 1373.4 1334.16 1314.54 1275.3 1245.87 1226.25 941.76 22.5 61.6 284.49 0.031256
50s 1373.4 1334.16 1314.54 1275.3 1236.06 1216.44 941.76 22.5 61.6 274.68 0.030179
555 1363.59 1334.16 1294.92 1265.49 1236.06 1196.82 931.95 22.5 61.6 264.87 0.029101
60 s 1363.59 1324.35 1294.92 1265.49 1236.06 1196.82 941.76 22.5 61.6 255.06 0.028023
65s 1383.21 1334.16 1324.35 1285.11 1245.87 1226.25 941.76 22.5 61.6 284.49 0.031256
70s 1373.4 1324.35 1314.54 1275.3 1236.06 1216.44 941.76 22.5 61.6 274.68 0.030179
75s 1343.97 1324.35 1285.11 1255.68 1226.25 1196.82 931.95 22.5 61.6 264.87 0.029101
80s 1363.59 1334.16 1314.54 1265.49 1236.06 1216.44 941.76 22.5 61.6 274.68 0.030179
85s 1363.59 1314.54 1294.92 1255.68 1226.25 1196.82 941.76 22.5 61.6 255.06 0.028023
90s 1383.21 1334.16 1314.54 1275.3 1236.06 1216.44 931.95 22.5 61.6 284.49 0.031256
95s 1363.59 1324.35 1294.92 1265.49 1236.06 1196.82 941.76 22.5 61.6 255.06 0.028023
100's 1363.59 1334.16 1294.92 1265.49 1236.06 1216.44 941.76 22.5 61.6 274.68 0.030179
105 s 1363.59 1324.35 1294.92 1265.49 1236.06 1216.44 931.95 22.5 61.6 284.49 0.031256
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT APORT f ORT
1365.459 1328.087 1303.329 1268.293 1234.191 1208.031 938.0229 270.0086 0.029665
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
2.429143 1.609307 2.277321 2.216593 1.7004 1.755056
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Bakar Boru:

1. Deney
= 0.928793 (kg/s) v'= 0.000929 (m*/s) vort= 1.892121 (m/s) Re= 55454.89
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f

5s 8063.82 7897.05 7769.52 7651.8 7485.03 7318.26 6023.34 30 32.3 1294.92 0.018085
10s 8034.39 7867.62 7740.09 7612.56 7465.41 7288.83 6013.53 30 32.3 1275.3 0.017811
15s 8073.63 7906.86 7779.33 7661.61 7504.65 7318.26 6033.15 30 32.3 1285.11 0.017948
20s 8044.2 7877.43 7749.9 7622.37 7465.41 7298.64 6013.53 30 323 1285.11 0.017948
25s 8024.58 7857.81 7720.47 7612.56 7455.6 7279.02 6003.72 30 32.3 1275.3 0.017811
30s 8004.96 7838.19 7710.66 7573.32 7416.36 7269.21 5993.91 30 32.3 1275.3 0.017811
35s 8024.58 7857.81 7720.47 7592.94 7445.79 7279.02 5993.91 30 32.3 1285.11 0.017948
40 s 8024.58 7857.81 7720.47 7602.75 7455.6 7279.02 6003.72 30 32.3 1275.3 0.017811
45s 7985.34 7818.57 7691.04 7563.51 7406.55 7249.59 5993.91 30 32.3 1255.68 0.017537
50s 8034.39 7867.62 7740.09 7622.37 7465.41 7279.02 6003.72 30 32.3 1275.3 0.017811
55s 8073.63 7906.86 7769.52 7651.8 7485.03 7318.26 6013.53 30 32.3 1304.73 0.018222
60s 8054.01 7887.24 7759.71 7641.99 7485.03 7288.83 5993.91 30 32.3 1294.92 0.018085
65 s 8014.77 7848 7720.47 7583.13 7416.36 7269.21 6003.72 30 32.3 1265.49 0.017674
70s 8083.44 7916.67 7808.76 7681.23 7524.27 7347.69 6023.34 30 32.3 1324.35 0.018496

75s 7985.34 7818.57 7700.85 7573.32 7416.36 7229.97 5984.1 30 32.3 1245.87 0.0174
80s 8004.96 7838.19 7700.85 7583.13 7426.17 7259.4 5993.91 30 32.3 1265.49 0.017674
85s 8004.96 7838.19 7710.66 7592.94 7426.17 7269.21 5993.91 30 323 1275.3 0.017811
90 s 8054.01 7887.24 7759.71 7641.99 7475.22 7308.45 6013.53 30 32.3 1294.92 0.018085
95s 8083.44 7916.67 7789.14 7671.42 7514.46 7328.07 6023.34 30 32.3 1304.73 0.018222
100s 8014.77 7848 7720.47 7602.75 7445.79 7279.02 5993.91 30 323 1285.11 0.017948
105s 8044.2 7877.43 7759.71 7622.37 7475.22 7298.64 6003.72 30 32.3 1294.92 0.018085

P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT APORT f ORT
8034.857 7868.087 7740.09 7617.231 7459.804 7288.363 6005.589 1282.774 0.017915

11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
10.42313 7.999821 7.678661 9.839196 10.71509 8.017339
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2. Deney

= 0.914634 (kg/s) v'= 0.000915 (m*/s) vort= 1.863277 (m/s) Re= 54609.54
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 7573.32 7426.17 7318.26 7210.35 7063.2 6906.24 5689.8 30 32.8 1216.44 0.017519
10s 7465.41 7318.26 7210.35 7092.63 6935.67 6798.33 5621.13 30 32.8 1177.2 0.016954
15s 7573.32 7426.17 7328.07 7220.16 7063.2 6916.05 5699.61 30 32.8 1216.44 0.017519
20s 7573.32 7426.17 7318.26 7210.35 7063.2 6906.24 5679.99 30 32.8 1226.25 0.01766
25s 7524.27 7377.12 7269.21 7151.49 6994.53 6867 5650.56 30 32.8 1216.44 0.017519
30s 7504.65 7357.5 7269.21 7131.87 6984.72 6837.57 5640.75 30 32.8 1196.82 0.017236
35s 7543.89 7396.74 7279.02 7171.11 7014.15 6867 5660.37 30 32.8 1206.63 0.017378
40's 7524.27 7377.12 7269.21 7151.49 6994.53 6867 5650.56 30 32.8 1216.44 0.017519
45s 7553.7 7406.55 7288.83 7171.11 7023.96 6876.81 5660.37 30 32.8 1216.44 0.017519
50s 7553.7 7406.55 7288.83 7180.92 7023.96 6886.62 5660.37 30 32.8 1226.25 0.01766
555 7514.46 7367.31 7269.21 7131.87 6984.72 6837.57 5621.13 30 32.8 1216.44 0.017519
60s 7553.7 7406.55 7288.83 7171.11 7023.96 6867 5650.56 30 32.8 1216.44 0.017519
65 s 7563.51 7416.36 7318.26 7200.54 7033.77 6896.43 5650.56 30 32.8 1245.87 0.017943
70s 7563.51 7416.36 7318.26 7190.73 7033.77 6896.43 5660.37 30 32.8 1236.06 0.017801
75s 7543.89 7396.74 7288.83 7171.11 7023.96 6876.81 5660.37 30 32.8 1216.44 0.017519
80s 7563.51 7416.36 7308.45 7190.73 7023.96 6886.62 5650.56 30 32.8 1236.06 0.017801
85s 7573.32 7426.17 7318.26 7210.35 7053.39 6896.43 5689.8 30 32.8 1206.63 0.017378
90s 7563.51 7416.36 7318.26 7200.54 7033.77 6906.24 5679.99 30 32.8 1226.25 0.01766
95s 7602.75 7455.6 7328.07 7229.97 7073.01 6925.86 5699.61 30 32.8 1226.25 0.01766
100 s 7563.51 7416.36 7308.45 7190.73 7033.77 6896.43 5650.56 30 32.8 1245.87 0.017943
105 s 7514.46 7367.31 7259.4 7131.87 6984.72 6827.76 5650.56 30 32.8 1177.2 0.016954
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT AP ORT f ORT
7548.094 7400.944 7293.501 7176.716 7022.091 6878.211 5660.837 1217.374 0.017532
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
9.196875 6.715179 7.299107 9.664018 8.9925 7.608589
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3. Deney

m= 0.859599 (kg/s) v'= 0.00086 (m*/s) vort= 1.75116 (m/s) Re= 51323.58
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 6808.14 6670.8 6572.7 6445.17 6307.83 6190.11 5101.2 30 34.9 1088.91 0.017755
10s 6817.95 6680.61 6582.51 6484.41 6337.26 6199.92 5101.2 30 34.9 1098.72 0.017915
15s 6817.95 6680.61 6582.51 6484.41 6337.26 6209.73 5091.39 30 34.9 1118.34 0.018234
20s 6768.9 6631.56 6533.46 6425.55 6288.21 6150.87 5071.77 30 34.9 1079.1 0.017595
25s 6729.66 6592.32 6484.41 6376.5 6239.16 6121.44 5042.34 30 34.9 1079.1 0.017595
30s 6778.71 6641.37 6572.7 6445.17 6307.83 6190.11 5071.77 30 34.9 1118.34 0.018234
35s 6817.95 6680.61 6582.51 6474.6 6337.26 6209.73 5101.2 30 34.9 1108.53 0.018074
40s 6817.95 6680.61 6582.51 6445.17 6337.26 6190.11 5071.77 30 34.9 1118.34 0.018234
45s 6798.33 6660.99 6562.89 6445.17 6307.83 6190.11 5071.77 30 34.9 1118.34 0.018234
50s 6759.09 6621.75 6523.65 6415.74 6288.21 6141.06 5061.96 30 34.9 1079.1 0.017595
55s 6778.71 6641.37 6543.27 6435.36 6298.02 6180.3 5061.96 30 34.9 1118.34 0.018234
60 s 6739.47 6602.13 6523.65 6405.93 6278.4 6141.06 5032.53 30 34.9 1108.53 0.018074
65 s 6739.47 6602.13 6504.03 6386.31 6239.16 6131.25 5052.15 30 34.9 1079.1 0.017595
70s 6778.71 6641.37 6543.27 6435.36 6298.02 6170.49 5071.77 30 34.9 1098.72 0.017915
75s 6759.09 6621.75 6523.65 6405.93 6278.4 6141.06 5061.96 30 34.9 1079.1 0.017595
80s 6768.9 6631.56 6533.46 6425.55 6298.02 6150.87 5061.96 30 34.9 1088.91 0.017755
85s 6739.47 6602.13 6504.03 6396.12 6268.59 6141.06 5052.15 30 34.9 1088.91 0.017755
90s 6768.9 6631.56 6543.27 6435.36 6307.83 6180.3 5061.96 30 34.9 1118.34 0.018234
95s 6768.9 6631.56 6543.27 6435.36 6298.02 6170.49 5052.15 30 34.9 1118.34 0.018234
100 s 6798.33 6660.99 6562.89 6445.17 6317.64 6190.11 5071.77 30 34.9 1118.34 0.018234
105 s 6768.9 6631.56 6533.46 6415.74 6288.21 6150.87 5071.77 30 34.9 1079.1 0.017595
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT AP ORT f ORT
6777.309 6639.969 6544.671 6431.623 6298.02 6168.621 5068.5 1100.121 0.017937
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
8.58375 5.956071 7.065536 8.350179 8.087411 6.875759
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4. Deney

m= 0.808625 (kg/s) v'= 0.000809 (m?/s) vort= 1.647318 (m/s) Re= 48280.13
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 6170.49 6052.77 5954.67 5856.57 5738.85 5621.13 4620.51 30 37.1 1000.62 0.018437
10s 6199.92 6082.2 5984.1 5856.57 5748.66 5630.94 4630.32 30 371 1000.62 0.018437
15s 6190.11 6072.39 5974.29 5856.57 5748.66 5630.94 4630.32 30 37.1 1000.62 0.018437
20s 6190.11 6072.39 5974.29 5876.19 5748.66 5630.94 4630.32 30 37.1 1000.62 0.018437
25s 6160.68 6042.96 5944.86 5846.76 5719.23 5601.51 4610.7 30 37.1 990.81 0.018256
30s 6170.49 6052.77 5974.29 5856.57 5748.66 5621.13 4620.51 30 37.1 1000.62 0.018437
35s 6160.68 6042.96 5944.86 5846.76 5738.85 5611.32 4630.32 30 371 981 0.018075
40s 6170.49 6052.77 5954.67 5846.76 5738.85 5621.13 4620.51 30 37.1 1000.62 0.018437
45s 6150.87 6033.15 5935.05 5836.95 5709.42 5591.7 4600.89 30 37.1 990.81 0.018256
50s 6150.87 6033.15 5935.05 5836.95 5709.42 5601.51 4600.89 30 371 1000.62 0.018437
55s 6150.87 6033.15 5935.05 5836.95 5709.42 5591.7 4600.89 30 37.1 990.81 0.018256
60 s 6131.25 6013.53 5915.43 5817.33 5689.8 5562.27 4571.46 30 371 990.81 0.018256
65 s 6160.68 6042.96 5944.86 5846.76 5738.85 5601.51 4600.89 30 37.1 1000.62 0.018437
70s 6141.06 6023.34 5935.05 5827.14 5709.42 5581.89 4581.27 30 371 1000.62 0.018437
75s 6170.49 6052.77 5954.67 5856.57 5748.66 5621.13 4581.27 30 371 1039.86 0.01916
80s 6170.49 6052.77 5856.57 5758.47 5660.37 5523.03 4571.46 30 37.1 951.57 0.017533
85s 6121.44 6003.72 5905.62 5807.52 5699.61 5552.46 4571.46 30 37.1 981 0.018075
90s 6131.25 6013.53 5925.24 5817.33 5699.61 5591.7 4581.27 30 371 1010.43 0.018617
95s 6131.25 6013.53 5905.62 5817.33 5699.61 5562.27 4571.46 30 37.1 990.81 0.018256
100 s 6141.06 6023.34 5925.24 5827.14 5699.61 5581.89 4571.46 30 37.1 1010.43 0.018617
105 s 6150.87 6033.15 5944.86 5846.76 5719.23 5601.51 4600.89 30 37.1 1000.62 0.018437
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT AP ORT f ORT
6157.877 6040.157 5939.254 5836.95 5720.164 5596.839 4599.956 996.8829 0.018368
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
7.3575 6.306429 6.394018 7.299107 7.707857 6.230518

57




5. Deney

= 0.769231 (kg/s) v'= 0.000769 (m/s) vort= 1.567064 (m/s) Re= 45928.02
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 5513.22 5415.12 5326.83 5228.73 5130.63 5022.72 4120.2 30 39 902.52 0.018376
10s 5493.6 5395.5 5307.21 5209.11 5101.2 5003.1 4110.39 30 39 892.71 0.018176
15s 5464.17 5366.07 5287.59 5189.49 5071.77 4973.67 4080.96 30 39 892.71 0.018176
20s 5503.41 5405.31 5307.21 5218.92 5111.01 5012.91 4110.39 30 39 902.52 0.018376
25s 5503.41 5405.31 5317.02 5218.92 5120.82 5012.91 4120.2 30 39 892.71 0.018176
30s 5483.79 5385.69 5307.21 5209.11 5111.01 4993.29 4110.39 30 39 882.9 0.017977
35s 5493.6 5395.5 5317.02 5218.92 5120.82 5012.91 4090.77 30 39 922.14 0.018776
40s 5464.17 5366.07 5267.97 5169.87 5071.77 4973.67 4090.77 30 39 882.9 0.017977
45s 5464.17 5366.07 5297.4 5199.3 5091.39 4973.67 4090.77 30 39 882.9 0.017977
50s 5454.36 5356.26 5267.97 5169.87 5071.77 4963.86 4080.96 30 39 882.9 0.017977
55s 5464.17 5366.07 5297.4 5209.11 5101.2 4993.29 4090.77 30 39 902.52 0.018376
60 s 5454.36 5356.26 5267.97 5169.87 5061.96 4963.86 4090.77 30 39 873.09 0.017777
65s 5464.17 5366.07 5297.4 5199.3 5101.2 4973.67 4090.77 30 39 882.9 0.017977
70s 5454.36 5356.26 5267.97 5169.87 5071.77 4963.86 4080.96 30 39 882.9 0.017977
75s 5493.6 5395.5 5307.21 5228.73 5120.82 5012.91 4090.77 30 39 922.14 0.018776
80s 5464.17 5366.07 5267.97 5169.87 5071.77 4973.67 4080.96 30 39 892.71 0.018176
85s 5513.22 5415.12 5326.83 5248.35 5140.44 5022.72 4120.2 30 39 902.52 0.018376
90s 5454.36 5356.26 5267.97 5169.87 5071.77 4963.86 4090.77 30 39 873.09 0.017777
95s 5464.17 5366.07 5297.4 5199.3 5101.2 4993.29 4090.77 30 39 902.52 0.018376
100 s 5483.79 5385.69 5307.21 5209.11 5101.2 4993.29 4188.87 30 39 804.42 0.016379
105 s 5464.17 5366.07 5297.4 5199.3 5101.2 4993.29 4110.39 30 39 882.9 0.017977
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT AP ORT f ORT
5476.783 5378.683 5295.531 5200.234 5097.463 4990.02 4101.514 888.5057 0.018091
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
6.13125 5.196964 5.956071 6.423214 6.715179 5.553161
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6. Deney

m = 0.722892 (kg/s) v'= 0.000723 (ms/s) vort= 1.472663 (m/s) Re= 43161.27
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 5052.15 4875.57 4797.09 4718.61 4620.51 4522.41 3717.99 30 41.5 804.42 0.018546
10s 5081.58 4905 4826.52 4738.23 4640.13 4542.03 3727.8 30 41.5 814.23 0.018772
15s 5120.82 4944.24 4826.52 4738.23 4640.13 4542.03 3727.8 30 41.5 814.23 0.018772
20s 5052.15 4875.57 4806.9 4728.42 4630.32 4532.22 3727.8 30 41.5 804.42 0.018546
255 5091.39 4914.81 4836.33 4748.04 4649.94 4551.84 3727.8 30 41.5 824.04 0.018998
30s 5052.15 4875.57 4806.9 4728.42 4630.32 4532.22 3727.8 30 41.5 804.42 0.018546
35s 5091.39 4914.81 4836.33 4757.85 4659.75 4561.65 3737.61 30 41.5 824.04 0.018998
40s 5052.15 4875.57 4816.71 4728.42 4630.32 4532.22 3727.8 30 41.5 804.42 0.018546
45s 5052.15 4875.57 4816.71 4728.42 4630.32 4532.22 3727.8 30 41.5 804.42 0.018546
50s 5071.77 4895.19 4816.71 4728.42 4630.32 4532.22 3727.8 30 41.5 804.42 0.018546
555 5052.15 4875.57 4806.9 4718.61 4620.51 4522.41 3698.37 30 41.5 824.04 0.018998
60s 5081.58 4905 4826.52 4738.23 4640.13 4542.03 3727.8 30 41.5 814.23 0.018772
65s 5052.15 4875.57 4806.9 4728.42 4630.32 4532.22 3727.8 30 41.5 804.42 0.018546
70s 5052.15 4875.57 4806.9 4718.61 4620.51 4522.41 3717.99 30 41.5 804.42 0.018546
75s 5052.15 4875.57 4806.9 4718.61 4620.51 4522.41 3717.99 30 41.5 804.42 0.018546
80s 5052.15 4875.57 4797.09 4708.8 4620.51 4522.41 3727.8 30 41.5 794.61 0.01832
85s 5012.91 4836.33 4757.85 4669.56 4571.46 4473.36 3649.32 30 41.5 824.04 0.018998
90s 4934.43 4757.85 4669.56 4600.89 4502.79 4404.69 3619.89 30 41.5 784.8 0.018093
95s 4944.24 4767.66 4698.99 4620.51 4522.41 4424.31 3649.32 30 41.5 774.99 0.017867
100 s 4993.29 4816.71 4728.42 4640.13 4551.84 4453.74 3659.13 30 41.5 794.61 0.01832
105 s 4983.48 4806.9 4718.61 4630.32 4532.22 4434.12 3639.51 30 41.5 794.61 0.01832
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT AP ORT f ORT
5044.209 4867.629 4791.017 4706.464 4609.299 4511.199 3705.377 805.8214 0.018578
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
11.03625 4.788214 5.284554 6.072857 6.13125 5.036384
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7. Deney

m = 0.674157 (kg/s) v'= 0.000674 (ms/s) vort= 1.373382 (m/s) Re= 40251.52
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 4610.7 4434.12 4316.4 4286.97 4218.3 4120.2 3384.45 30 44.5 735.75 0.019504
10s 4610.7 4434.12 4375.26 4286.97 4218.3 4120.2 3384.45 30 44.5 735.75 0.019504
15s 4610.7 4434.12 4365.45 4286.97 4218.3 4120.2 3384.45 30 44.5 735.75 0.019504
20s 4610.7 4434.12 4365.45 4286.97 4208.49 4120.2 3374.64 30 44.5 745.56 0.019764
255 4610.7 4434.12 4355.64 4277.16 4179.06 4090.77 3374.64 30 44.5 716.13 0.018984
30s 4610.7 4434.12 4365.45 4286.97 4208.49 4120.2 3384.45 30 44.5 735.75 0.019504
35s 4620.51 4443.93 4375.26 4286.97 4218.3 4120.2 3384.45 30 44.5 735.75 0.019504
40s 4610.7 4434.12 4365.45 4286.97 4188.87 4120.2 3384.45 30 44.5 735.75 0.019504
45s 4542.03 4365.45 4286.97 4218.3 4130.01 4041.72 33354 30 44.5 706.32 0.018724
50s 4610.7 4434.12 4365.45 4277.16 4188.87 4110.39 3384.45 30 44.5 725.94 0.019244
555 4659.75 4483.17 4336.02 4237.92 4179.06 4080.96 3355.02 30 44.5 725.94 0.019244
60 s 4600.89 4424.31 4345.83 4267.35 4179.06 4090.77 3364.83 30 44.5 725.94 0.019244
65 s 4591.08 4414.5 4336.02 4267.35 4179.06 4080.96 3355.02 30 44.5 725.94 0.019244
70s 4600.89 4424.31 4355.64 4267.35 4179.06 4090.77 3355.02 30 445 735.75 0.019504
75s 4600.89 4424.31 4345.83 4267.35 4179.06 4090.77 3364.83 30 44.5 725.94 0.019244
80s 4600.89 4424.31 4345.83 4277.16 4179.06 4090.77 3355.02 30 44.5 735.75 0.019504
85s 4610.7 4434.12 4355.64 4277.16 4188.87 4090.77 3355.02 30 44.5 735.75 0.019504
90s 4591.08 4414.5 4345.83 4267.35 4179.06 4090.77 3355.02 30 44.5 735.75 0.019504
95s 4551.84 4375.26 4316.4 4277.16 4149.63 4051.53 3345.21 30 44.5 706.32 0.018724
100 s 4659.75 4483.17 4404.69 4336.02 4247.73 4149.63 3355.02 30 44.5 794.61 0.021064
105 s 4620.51 4443.93 4375.26 4286.97 4218.3 4120.2 3364.83 30 44.5 755.37 0.020024
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT AP ORT f ORT
4606.496 4429.916 4352.37 4276.693 4192.14 4100.58 3366.699 733.8814 0.019454
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
11.03625 4.846607 4.729821 5.284554 5.7225 4.586759
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8. Deney

m= 0.656455 (kg/s) v'= 0.000656 (m*/s) vort= 1.337319 (m/s) Re= 39194.59
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 4120.2 4041.72 3973.05 3914.19 3835.71 3747.42 3090.15 30 45.7 657.27 0.018376
10s 4149.63 4071.15 3992.67 3933.81 3845.52 3767.04 3090.15 30 45.7 676.89 0.018924
15s 4159.44 4080.96 4022.1 3943.62 3855.33 3786.66 3099.96 30 45.7 686.7 0.019198
20s 4149.63 4071.15 4031.91 3943.62 3865.14 3786.66 3099.96 30 45.7 686.7 0.019198
25s 4169.25 4090.77 4031.91 3963.24 3874.95 3796.47 3109.77 30 45.7 686.7 0.019198
30s 4169.25 4090.77 4031.91 3943.62 3874.95 3786.66 3099.96 30 45.7 686.7 0.019198
35s 4159.44 4080.96 4012.29 3933.81 3855.33 3776.85 3090.15 30 45.7 686.7 0.019198
40's 4149.63 4071.15 3992.67 3933.81 3796.47 3776.85 3099.96 30 45.7 676.89 0.018924
45 4149.63 4071.15 4022.1 3943.62 3874.95 3786.66 3099.96 30 45.7 686.7 0.019198
50s 4159.44 4080.96 4031.91 3953.43 3884.76 3786.66 3099.96 30 45.7 686.7 0.019198
55s 4139.82 4061.34 3992.67 3924 3845.52 3757.23 3090.15 30 45.7 667.08 0.01865
60 s 4130.01 4051.53 3982.86 3924 3835.71 3757.23 3090.15 30 45.7 667.08 0.01865
65 s 4159.44 4080.96 4012.29 3933.81 3855.33 3767.04 3090.15 30 45.7 676.89 0.018924
70s 4139.82 4061.34 3982.86 3924 3835.71 3747.42 3080.34 30 45.7 667.08 0.01865
75s 4139.82 4061.34 3982.86 3924 3845.52 3767.04 3080.34 30 45.7 686.7 0.019198
80s 4139.82 4061.34 3992.67 3914.19 3835.71 3757.23 3080.34 30 45.7 676.89 0.018924
85s 4130.01 4051.53 3982.86 3924 3835.71 3757.23 3090.15 30 45.7 667.08 0.01865
90s 4149.63 4071.15 3992.67 3924 3845.52 3757.23 3090.15 30 45.7 667.08 0.01865
95s 4149.63 4071.15 4022.1 3943.62 3874.95 3786.66 3099.96 30 45.7 686.7 0.019198
100 s 4159.44 4080.96 4022.1 3943.62 3865.14 3776.85 3099.96 30 45.7 676.89 0.018924
105 s 4139.82 4061.34 3982.86 3924 3845.52 3767.04 3090.15 30 45.7 676.89 0.018924
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT AP ORT f ORT
4148.229 4069.749 4004.349 3933.81 3851.593 3771.244 3093.42 677.8243 0.01895
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
4.905 4.0875 4.408661 5.138571 5.021786 4.236402
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9. Deney

m = 0.625 (kg/s) v'= 0.000625 (ms/s) vort= 1.27324 (m/s) Re= 37316.52
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 3708.18 3649.32 3590.46 3531.6 3462.93 3394.26 2795.85 22.5 36 598.41 0.018456
10s 3737.61 3678.75 3629.7 3551.22 3482.55 3394.26 2795.85 22.5 36 598.41 0.018456
15s 3737.61 3678.75 3629.7 3561.03 3492.36 3404.07 2795.85 22.5 36 608.22 0.018759
20s 3727.8 3668.94 3600.27 3541.41 3482.55 3394.26 2795.85 22,5 36 598.41 0.018456
25s 3708.18 3649.32 3580.65 3521.79 3453.12 3384.45 2786.04 22.5 36 598.41 0.018456
30s 3727.8 3668.94 3600.27 3541.41 3482.55 3394.26 2786.04 22.5 36 608.22 0.018759
35s 3717.99 3659.13 3590.46 3531.6 3462.93 3394.26 2795.85 22.5 36 598.41 0.018456
40's 3747.42 3688.56 3639.51 3561.03 3492.36 3423.69 2795.85 22.5 36 627.84 0.019364
45s 3727.8 3668.94 3600.27 3541.41 3482.55 3394.26 2795.85 22.5 36 598.41 0.018456
50s 3717.99 3659.13 3600.27 3551.22 3482.55 3394.26 2795.85 22.5 36 598.41 0.018456
555 3717.99 3659.13 3600.27 3551.22 3482.55 3394.26 2795.85 22.5 36 598.41 0.018456
60 s 3737.61 3678.75 3619.89 3551.22 3482.55 3404.07 2795.85 22,5 36 608.22 0.018759
65s 3737.61 3678.75 3629.7 3561.03 3492.36 3404.07 2795.85 22.5 36 608.22 0.018759
70s 3727.8 3668.94 3600.27 3541.41 3472.74 3394.26 2795.85 22.5 36 598.41 0.018456
75s 3727.8 3668.94 3600.27 3531.6 3472.74 3394.26 2795.85 22,5 36 598.41 0.018456
80s 3747.42 3688.56 3629.7 3561.03 3492.36 3423.69 2795.85 22.5 36 627.84 0.019364
85s 3737.61 3678.75 3600.27 3541.41 3482.55 3394.26 2795.85 22.5 36 598.41 0.018456
90 s 3727.8 3668.94 3600.27 3541.41 3472.74 3394.26 2786.04 22.5 36 608.22 0.018759
95s 3737.61 3678.75 3629.7 3551.22 3482.55 3404.07 2795.85 22.5 36 608.22 0.018759
100 s 3737.61 3678.75 3629.7 3561.03 3492.36 3404.07 2795.85 22.5 36 608.22 0.018759
105 s 3717.99 3659.13 3600.27 3541.41 3462.93 3394.26 2795.85 22.5 36 598.41 0.018456
P1 ORT P2 ORT P3 ORT P4 ORT P6 ORT P7 ORT AP ORT f ORT
3729.201 3670.341 3609.613 3546.081 3479.28 3398.931 2794.449 604.4829 0.018644
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
3.67875 3.795536 3.970714 4.175089 5.021786 3.778018
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10. Deney

m= 0.590551 (kg/s) v'= 0.000591 (m?/s) vort= 1.203061 (m/s) Re= 35259.7
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f

5s 3482.55 3384.45 3305.97 3247.11 3198.06 3129.39 2560.41 225 38.1 568.98 0.019656
10s 3482.55 3384.45 3335.4 3256.92 3198.06 3139.2 2570.22 225 38.1 568.98 0.019656
15s 3482.55 3384.45 3305.97 3247.11 3188.25 3109.77 2570.22 225 38.1 539.55 0.018639
20s 3482.55 3384.45 3335.4 3266.73 3198.06 3139.2 2570.22 225 38.1 568.98 0.019656
25s 3472.74 3374.64 3305.97 3247.11 3188.25 3109.77 2570.22 22.5 38.1 539.55 0.018639

30s 3462.93 3364.83 3305.97 3237.3 3168.63 3099.96 2570.22 225 38.1 529.74 0.0183
35s 3462.93 3364.83 3305.97 3247.11 3188.25 3129.39 2570.22 22.5 38.1 559.17 0.019317
40's 3492.36 3394.26 3335.4 3266.73 3198.06 3139.2 2580.03 225 38.1 559.17 0.019317
45s 3482.55 3384.45 3335.4 3266.73 3198.06 3139.2 2580.03 225 38.1 559.17 0.019317
50s 3482.55 3384.45 3335.4 3266.73 3198.06 3139.2 2570.22 225 38.1 568.98 0.019656
55s 3472.74 3374.64 3325.59 3247.11 3188.25 3129.39 2560.41 225 38.1 568.98 0.019656
60 s 3472.74 3374.64 3325.59 3256.92 3188.25 3129.39 2570.22 22.5 38.1 559.17 0.019317
65 s 3472.74 3374.64 3325.59 3256.92 3198.06 3129.39 2570.22 22.5 38.1 559.17 0.019317
70s 3482.55 3384.45 3335.4 3266.73 3198.06 3139.2 2560.41 225 38.1 578.79 0.019995
75s 3472.74 3374.64 3325.59 3256.92 3198.06 3139.2 2560.41 225 38.1 578.79 0.019995
80s 3472.74 3374.64 3325.59 3256.92 3198.06 3139.2 2570.22 225 38.1 568.98 0.019656
85s 3472.74 3374.64 3325.59 3256.92 3188.25 3129.39 2570.22 22.5 38.1 559.17 0.019317
90s 3472.74 3374.64 3325.59 3256.92 3188.25 3139.2 2570.22 225 38.1 568.98 0.019656
95s 3482.55 3384.45 3335.4 3266.73 3198.06 3129.39 2570.22 22.5 38.1 559.17 0.019317
100 s 3482.55 3384.45 3325.59 3266.73 3198.06 3139.2 2570.22 225 38.1 568.98 0.019656
105 s 3482.55 3384.45 3325.59 3247.11 3188.25 3129.39 2560.41 225 38.1 568.98 0.019656

P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT AP ORT f ORT
3477.411 3379.311 3324.189 3256.453 3192.921 3130.791 2568.819 561.9729 0.019414

11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
6.13125 3.445179 4.233482 3.970714 3.883125 3.51233
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11. Deney

m = 0.551471 (kg/s) v'= 0.000551 (m%/s) vort= 1.123447 (m/s) Re= 32926.34
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 3158.82 3090.15 3041.1 2972.43 2903.76 2854.71 2354.4 22.5 40.8 500.31 0.01982
10s 3168.63 3099.96 3050.91 2992.05 2933.19 2874.33 2354.4 225 40.8 519.93 0.020597
15s 3158.82 3090.15 3041.1 2972.43 2903.76 2854.71 2354.4 22.5 40.8 500.31 0.01982
20s 3139.2 3070.53 3011.67 2952.81 2903.76 2835.09 2344.59 225 40.8 490.5 0.019431
25s 3139.2 3070.53 3011.67 2952.81 2903.76 2844.9 2324.97 22.5 40.8 519.93 0.020597
30s 3158.82 3090.15 3041.1 2972.43 2913.57 2864.52 2344.59 22.5 40.8 519.93 0.020597
35s 3139.2 3070.53 3031.29 2962.62 2903.76 2854.71 2344.59 22.5 40.8 510.12 0.020209
40s 3158.82 3090.15 3041.1 2972.43 2913.57 2854.71 2344.59 22.5 40.8 510.12 0.020209
45s 3158.82 3090.15 3041.1 2972.43 2913.57 2864.52 2354.4 22.5 40.8 510.12 0.020209
50s 3149.01 3080.34 3031.29 2962.62 2903.76 2844.9 2344.59 22.5 40.8 500.31 0.01982
555 3149.01 3080.34 3041.1 2972.43 2913.57 2854.71 2344.59 22.5 40.8 510.12 0.020209
60 s 3139.2 3070.53 3031.29 2962.62 2903.76 2844.9 2344.59 225 40.8 500.31 0.01982
65s 3129.39 3060.72 3011.67 2952.81 2903.76 2844.9 2344.59 22.5 40.8 500.31 0.01982
70's 3129.39 3060.72 3011.67 2952.81 2893.95 2835.09 2344.59 225 40.8 490.5 0.019431
75s 3139.2 3070.53 3011.67 2952.81 2893.95 2835.09 2344.59 225 40.8 490.5 0.019431
80s 3139.2 3070.53 3011.67 2962.62 2903.76 2844.9 2344.59 22.5 40.8 500.31 0.01982
85s 3139.2 3070.53 3011.67 2962.62 2903.76 2844.9 2324.97 22.5 40.8 519.93 0.020597
90s 3129.39 3060.72 3001.86 2952.81 2893.95 2835.09 2344.59 225 40.8 490.5 0.019431
95s 3139.2 3070.53 3031.29 2962.62 2903.76 2854.71 2344.59 22.5 40.8 510.12 0.020209
100 s 3139.2 3070.53 3031.29 2952.81 2903.76 2835.09 2324.97 22.5 40.8 510.12 0.020209
105 s 3139.2 3070.53 3031.29 2962.62 2903.76 2844.9 2344.59 22.5 40.8 500.31 0.01982
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT AP ORT f ORT
3144.806 3076.136 3027.086 2963.554 2905.629 2848.637 2343.656 504.9814 0.020005
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
4.291875 3.065625 3.970714 3.620357 3.561964 3.156134
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12. Deney

m= 0.531915 (kg/s) v'= 0.000532 (m?/s) vort= 1.083608 (m/s) Re= 31758.74
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 2903.76 2854.71 2795.85 2746.8 2687.94 2638.89 2158.2 22.5 42.3 480.69 0.020469
10s 2893.95 2844.9 2795.85 2746.8 2687.94 2638.89 2158.2 22.5 42.3 480.69 0.020469
15s 2864.52 2815.47 2776.23 2717.37 2668.32 2619.27 2158.2 22.5 42.3 461.07 0.019633
20s 2893.95 2844.9 2795.85 2746.8 2678.13 2619.27 2158.2 22.5 42.3 461.07 0.019633
25s 2893.95 2844.9 2786.04 2736.99 2678.13 2638.89 2168.01 225 42.3 470.88 0.020051
30s 2893.95 2844.9 2786.04 2736.99 2678.13 2619.27 2158.2 22.5 42.3 461.07 0.019633
35s 2864.52 2815.47 2786.04 2717.37 2668.32 2619.27 2158.2 22.5 42.3 461.07 0.019633
40s 2893.95 2844.9 2795.85 2746.8 2687.94 2648.7 2158.2 22.5 42.3 490.5 0.020886
45s 2893.95 2844.9 2795.85 2746.8 2678.13 2619.27 2158.2 22.5 42.3 461.07 0.019633
50s 2864.52 2815.47 2776.23 2717.37 2668.32 2619.27 2158.2 22.5 42.3 461.07 0.019633
555 2903.76 2854.71 2805.66 2756.61 2697.75 2648.7 2177.82 22.5 42.3 470.88 0.020051
60 s 2893.95 2844.9 2795.85 2717.37 2678.13 2619.27 2168.01 22.5 42.3 451.26 0.019216
65s 2903.76 2854.71 2805.66 2756.61 2697.75 2648.7 2168.01 22.5 42.3 480.69 0.020469
70s 2903.76 2854.71 2795.85 2736.99 2687.94 2648.7 2168.01 22.5 42.3 480.69 0.020469
75s 2893.95 2844.9 2795.85 2746.8 2678.13 2638.89 2168.01 22.5 42.3 470.88 0.020051
80s 2903.76 2854.71 2795.85 2746.8 2687.94 2648.7 2168.01 22.5 42.3 480.69 0.020469
85s 2903.76 2854.71 2795.85 2746.8 2697.75 2648.7 2168.01 22.5 42.3 480.69 0.020469
90s 2864.52 2815.47 2776.23 2717.37 2668.32 2609.46 2158.2 22.5 42.3 451.26 0.019216
95s 2893.95 2844.9 2795.85 2746.8 2687.94 2638.89 2168.01 22.5 42.3 470.88 0.020051
100s 2893.95 2844.9 2795.85 2746.8 2687.94 2638.89 2158.2 22.5 42.3 480.69 0.020469
105 s 2884.14 2835.09 2795.85 2717.37 2668.32 2619.27 2158.2 22.5 42.3 461.07 0.019633
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT AP ORT f ORT
2890.68 2841.63 2792.58 2737.924 2681.867 2632.817 2162.871 469.9457 0.020011
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
3.065625 3.065625 3.415982 3.503571 3.065625 2.937161
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13. Deney

m= 0.440313 (kg/s) v'= 0.00044 (m>/s) vort= 0.896999 (m/s) Re= 26289.52
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 2109.15 2069.91 2030.67 1991.43 1962 1922.76 1579.41 22.5 51.1 343.35 0.021337
10s 2109.15 2069.91 2030.67 1991.43 1962 1922.76 1579.41 22.5 51.1 343.35 0.021337
15s 2109.15 2069.91 2030.67 1991.43 1962 1922.76 1579.41 22.5 51.1 343.35 0.021337
20s 2109.15 2069.91 2030.67 1991.43 1962 1922.76 1579.41 22.5 51.1 343.35 0.021337
25s 2109.15 2069.91 2020.86 1981.62 1952.19 1912.95 1579.41 22.5 51.1 333.54 0.020727
30s 2109.15 2069.91 2030.67 1991.43 1952.19 1912.95 1579.41 22.5 51.1 333.54 0.020727
35s 2109.15 2069.91 2030.67 1991.43 1962 1912.95 1579.41 22.5 51.1 333.54 0.020727
40s 2109.15 2069.91 2030.67 1991.43 1962 1912.95 1579.41 22.5 51.1 333.54 0.020727
45s 2109.15 2069.91 2030.67 1991.43 1962 1922.76 1579.41 22.5 51.1 343.35 0.021337
50s 2109.15 2069.91 2030.67 1991.43 1962 1922.76 1579.41 22.5 51.1 343.35 0.021337
55s 2109.15 2069.91 2030.67 1991.43 1962 1922.76 1579.41 22.5 51.1 343.35 0.021337
60s 2109.15 2069.91 2030.67 1991.43 1962 1922.76 1579.41 22.5 51.1 343.35 0.021337
65s 2109.15 2069.91 2030.67 1991.43 1962 1922.76 1579.41 22.5 51.1 343.35 0.021337
70s 2109.15 2069.91 2030.67 1991.43 1962 1922.76 1579.41 22.5 51.1 343.35 0.021337
75s 2109.15 2069.91 2030.67 1991.43 1962 1922.76 1579.41 22.5 51.1 343.35 0.021337
80s 2109.15 2069.91 2030.67 1991.43 1962 1922.76 1579.41 22.5 51.1 343.35 0.021337
85s 2118.96 2079.72 2060.1 2011.05 1981.62 1932.57 1589.22 22.5 51.1 343.35 0.021337
90s 2109.15 2069.91 2030.67 1991.43 1962 1922.76 1579.41 22.5 51.1 343.35 0.021337
95s 2109.15 2069.91 2030.67 1991.43 1962 1922.76 1579.41 22.5 51.1 343.35 0.021337
100 s 2109.15 2069.91 2030.67 1991.43 1962 1922.76 1579.41 22.5 51.1 343.35 0.021337
105 s 2109.15 2069.91 2030.67 1991.43 1962 1922.76 1579.41 22.5 51.1 343.35 0.021337
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT AP ORT f ORT
2109.617 2070.377 2031.604 1991.897 1962 1921.359 1579.877 341.4814 0.02122
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
2.4525 2.423304 2.481696 1.868571 2.540089 2.134259
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14. Deney

m= 0.367647 (kg/s) v'= 0.000368 (m*/s) vort= 0.748964 (m/s) Re= 21950.89
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 1608.84 1569.6 1540.17 1520.55 1481.31 1461.69 1196.82 15 40.8 264.87 0.023609
10s 1608.84 1569.6 1540.17 1510.74 1481.31 1461.69 1216.44 15 40.8 245.25 0.02186
15s 1608.84 1569.6 1540.17 1510.74 1481.31 1461.69 1206.63 15 40.8 255.06 0.022735
20s 1599.03 1559.79 1540.17 1500.93 1471.5 1442.07 1196.82 15 40.8 245.25 0.02186
25s 1608.84 1569.6 1540.17 1520.55 1481.31 1461.69 1196.82 15 40.8 264.87 0.023609
30s 1608.84 1569.6 1540.17 1520.55 1481.31 1461.69 1196.82 15 40.8 264.87 0.023609
35s 1608.84 1569.6 1540.17 1520.55 1481.31 1461.69 1196.82 15 40.8 264.87 0.023609
40s 1608.84 1569.6 1540.17 1520.55 1481.31 1461.69 1196.82 15 40.8 264.87 0.023609
45s 1608.84 1569.6 1540.17 1520.55 1481.31 1461.69 1196.82 15 40.8 264.87 0.023609
50s 1608.84 1569.6 1540.17 1520.55 1481.31 1461.69 1196.82 15 40.8 264.87 0.023609
555 1628.46 1589.22 1559.79 1530.36 1500.93 1481.31 1206.63 15 40.8 274.68 0.024484
60s 1618.65 1579.41 1540.17 1520.55 1491.12 1471.5 1196.82 15 40.8 274.68 0.024484
65s 1608.84 1569.6 1540.17 1520.55 1481.31 1461.69 1196.82 15 40.8 264.87 0.023609
70s 1608.84 1569.6 1540.17 1520.55 1481.31 1461.69 1196.82 15 40.8 264.87 0.023609
75s 1608.84 1569.6 1540.17 1500.93 1471.5 1442.07 1187.01 15 40.8 255.06 0.022735
80s 1608.84 1569.6 1540.17 1520.55 1481.31 1461.69 1196.82 15 40.8 264.87 0.023609
85s 1608.84 1569.6 1530.36 1510.74 1481.31 1442.07 1196.82 15 40.8 245.25 0.02186
90s 1608.84 1569.6 1540.17 1520.55 1481.31 1461.69 1196.82 15 40.8 264.87 0.023609
955 1608.84 1569.6 1540.17 1520.55 1481.31 1461.69 1196.82 15 40.8 264.87 0.023609
100 s 1608.84 1569.6 1540.17 1520.55 1491.12 1471.5 1196.82 15 40.8 274.68 0.024484
105 s 1608.84 1569.6 1540.17 1520.55 1481.31 1461.69 1196.82 15 40.8 264.87 0.023609
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT AP ORT f ORT
1609.774 1570.534 1540.637 1517.747 1482.244 1460.756 1198.221 262.5343 0.023401
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
2.4525 1.868571 1.430625 2.218929 1.343036 1.640839
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15. Deney

m = 0.317797 (kg/s) v'= 0.000318 (ms/s) vort= 0.64741 (m/s) Re= 18974.5
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 1245.87 1226.25 1206.63 1187.01 1157.58 1137.96 912.33 15 47.2 225.63 0.026916
10s 1147.77 1128.15 1108.53 1088.91 1059.48 1039.86 922.14 15 47.2 117.72 0.014043
15s 1275.3 1255.68 1236.06 1206.63 1187.01 1167.39 951.57 15 47.2 215.82 0.025746
20s 1255.68 1236.06 1206.63 1187.01 1167.39 1137.96 941.76 15 47.2 196.2 0.023405
25s 1275.3 1255.68 1236.06 1206.63 1187.01 1147.77 951.57 15 47.2 196.2 0.023405
30s 1275.3 1255.68 1236.06 1206.63 1187.01 1167.39 951.57 15 47.2 215.82 0.025746
35s 1275.3 1255.68 1226.25 1196.82 1177.2 1147.77 951.57 15 47.2 196.2 0.023405
40s 1275.3 1255.68 1236.06 1206.63 1187.01 1167.39 951.57 15 47.2 215.82 0.025746
45s 1265.49 1245.87 1226.25 1196.82 1177.2 1147.77 951.57 15 47.2 196.2 0.023405
50s 1265.49 1245.87 1226.25 1196.82 1187.01 1147.77 951.57 15 47.2 196.2 0.023405
555 1265.49 1245.87 1226.25 1206.63 1187.01 1147.77 951.57 15 47.2 196.2 0.023405
60s 1265.49 1245.87 1226.25 1206.63 1187.01 1147.77 951.57 15 47.2 196.2 0.023405
65s 1265.49 1245.87 1226.25 1206.63 1187.01 1147.77 951.57 15 47.2 196.2 0.023405
70s 1265.49 1245.87 1226.25 1196.82 1167.39 1147.77 941.76 15 47.2 206.01 0.024575
75s 1265.49 1245.87 1226.25 1196.82 1167.39 1147.77 951.57 15 47.2 196.2 0.023405
80s 1265.49 1245.87 1226.25 1196.82 1187.01 1167.39 941.76 15 47.2 225.63 0.026916
85s 1265.49 1245.87 1226.25 1187.01 1167.39 1147.77 951.57 15 47.2 196.2 0.023405
90s 1245.87 1226.25 1206.63 1187.01 1167.39 1147.77 951.57 15 47.2 196.2 0.023405
95s 1226.25 1206.63 1196.82 1167.39 1147.77 1128.15 941.76 15 47.2 186.39 0.022235
100 s 1275.3 1255.68 1236.06 1206.63 1187.01 1167.39 941.76 15 47.2 225.63 0.026916
105 s 1236.06 1216.44 1196.82 1167.39 1147.77 1128.15 941.76 15 47.2 186.39 0.022235
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT AP ORT f ORT
1257.081 1237.461 1217.374 1190.747 1170.193 1144.5 945.4971 199.0029 0.023739
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
1.22625 1.255446 1.664196 1.284643 1.605804 1.243768
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Siyah Boru:

1.Deney
m = 0.847458 (kg/s) v'= 0.000847 (ms/s) vort= 1.416478 (m/s) Re 45832.13
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 6072.39 5944.86 5876.19 5787.9 5679.99 5581.89 4649.94 30 35.4 931.95 0.02564
10s 6101.82 5974.29 5905.62 5807.52 5709.42 5611.32 4659.75 30 35.4 951.57 0.026179
15s 6062.58 5944.86 5866.38 5807.52 5670.18 5572.08 4649.94 30 35.4 922.14 0.02537
20s 6023.34 5895.81 5827.14 5768.28 5640.75 5572.08 4630.32 30 35.4 941.76 0.02591
25s 6052.77 5935.05 5856.57 5768.28 5670.18 5572.08 4630.32 30 35.4 941.76 0.02591
30s 6042.96 5905.62 5836.95 5768.28 5679.99 5572.08 4630.32 30 35.4 941.76 0.02591
35s 6082.2 5954.67 5886 5797.71 5689.8 5601.51 4659.75 30 35.4 941.76 0.02591
40's 6092.01 5964.48 5895.81 5797.71 5699.61 5601.51 4649.94 30 35.4 951.57 0.026179
45s 6092.01 5964.48 5895.81 5797.71 5699.61 5601.51 4649.94 30 35.4 951.57 0.026179
50s 6062.58 5935.05 5866.38 5768.28 5689.8 5572.08 4649.94 30 35.4 922.14 0.02537
555 6033.15 5905.62 5836.95 5768.28 5650.56 5572.08 4630.32 30 35.4 941.76 0.02591
60s 5993.91 5866.38 5797.71 5699.61 5601.51 5572.08 4600.89 30 35.4 971.19 0.026719
65s 6082.2 5944.86 5886 5787.9 5670.18 5581.89 4649.94 30 35.4 931.95 0.02564
70s 5993.91 5866.38 5787.9 5699.61 5591.7 5572.08 4610.7 30 35.4 961.38 0.026449
75s 6072.39 5944.86 5876.19 5778.09 5679.99 5581.89 4649.94 30 35.4 931.95 0.02564
80s 6072.39 5954.67 5886 5787.9 5679.99 5581.89 4659.75 30 35.4 922.14 0.02537
85s 6052.77 5925.24 5866.38 5768.28 5670.18 5572.08 4649.94 30 35.4 922.14 0.02537
90s 6052.77 5935.05 5856.57 5758.47 5640.75 5572.08 4630.32 30 35.4 941.76 0.02591
95s 6062.58 5944.86 5866.38 5768.28 5670.18 5572.08 4649.94 30 35.4 922.14 0.02537
100's 6062.58 5935.05 5866.38 5768.28 5670.18 5572.08 4630.32 30 35.4 941.76 0.02591
105 s 6023.34 5905.62 5836.95 5797.71 5679.99 5572.08 4620.51 30 35.4 951.57 0.026179
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT AP ORT f ORT
6056.507 5930.846 5860.774 5773.886 5668.311 5580.021 4640.13 939.8914 0.025858
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
8.670639 4.834929 5.995311 7.284626 6.09201 6.485251
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Deney

m= | 0.821918 (kg/s) v'= | 0.000822 (m’/s) vort= | 137379 (m/s) | Re 44450.88
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 5699.61 5591.7 5513.22 5434.74 5336.64 5248.35 4394.88 30 36.5 853.47 0.024962
10's 5689.8 5572.08 5503.41 5415.12 5317.02 5218.92 4375.26 30 36.5 843.66 0.024675
15 5748.66 5630.94 5572.08 5473.98 5375.88 5287.59 4404.69 30 36.5 882.9 0.025823
20's 5738.85 5630.94 5572.08 5473.98 5366.07 5287.59 4404.69 30 36.5 882.9 0.025823
255 5758.47 5640.75 5572.08 5473.98 5375.88 5297.4 4404.69 30 36.5 892.71 0.02611
30s 5729.04 5611.32 5552.46 5454.36 5356.26 5277.78 4404.69 30 36.5 873.09 0.025536
355 5738.85 5630.94 5552.46 5464.17 5356.26 5277.78 4404.69 30 36.5 873.09 0.025536
40's 5709.42 5601.51 5542.65 5444.55 5346.45 5277.78 4385.07 30 36.5 892.71 0.02611
45’ 5689.8 5581.89 5513.22 5434.74 5317.02 5248.35 4385.07 30 36.5 863.28 0.025249
50s 5679.99 5572.08 5503.41 5415.12 5307.21 5218.92 4375.26 30 36.5 843.66 0.024675
555 5748.66 5630.94 5562.27 5473.98 5356.26 5287.59 4394.88 30 36.5 892.71 0.02611
60 s 5729.04 5611.32 5552.46 5464.17 5356.26 5277.78 4385.07 30 36.5 892.71 0.02611
65 s 5699.61 5581.89 5503.41 5415.12 5317.02 5238.54 4385.07 30 36.5 853.47 0.024962
70's 5709.42 5601.51 5542.65 5454.36 5346.45 5258.16 4385.07 30 36.5 873.09 0.025536
75s 5709.42 5591.7 5513.22 5444.55 5346.45 5297.4 4385.07 30 36.5 912.33 0.026684
80's 5689.8 5581.89 5503.41 5415.12 5317.02 5238.54 4385.07 30 36.5 853.47 0.024962
85 s 5738.85 5611.32 5552.46 5464.17 5356.26 5277.78 4394.88 30 36.5 882.9 0.025823
90s 5748.66 5640.75 5572.08 5473.98 5375.88 5277.78 4394.88 30 36.5 882.9 0.025823
95 s 5748.66 5630.94 5552.46 5473.98 5366.07 5277.78 4394.88 30 36.5 882.9 0.025823
100 s 5679.99 5562.27 5503.41 5405.31 5307.21 5277.78 4375.26 30 36.5 902.52 0.026397
105 s 5729.04 5611.32 5562.27 5454.36 5346.45 5277.78 4394.88 30 36.5 882.9 0.025823
P1 ORT P2 ORT P3 ORT P4 ORT PS5 ORT P6 ORT P7 ORT AP ORT f ORT
5719.697 5605.714 5538.913 5448.754 5345.049 5267.97 4391.143 876.8271 0.025646
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
7.864817 4.609299 6.220941 7.155694 5.318421 6.050107
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Deney

M = | 0.791557 (kg/s) v'= | 0.000792 (m’/s) vort= | 1323043 (m/s) | 42808.9
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 5287.59 5169.87 5101.2 5022.72 4924.62 4267.35 4080.96 30 37.9 786.23 0.024794
10s 5356.26 5258.16 5179.68 5101.2 5003.1 4924.62 4110.39 30 37.9 814.23 0.025677
15s 5336.64 5218.92 5160.06 5081.58 4983.48 4905 4100.58 30 37.9 804.42 0.025367
20s 5267.97 5160.06 5081.58 5012.91 4905 4826.52 4071.15 30 37.9 755.37 0.02382
25s 5346.45 5218.92 5160.06 5091.39 4983.48 4905 4100.58 30 37.9 804.42 0.025367
30s 5267.97 5160.06 5081.58 5003.1 4905 4826.52 4061.34 30 37.9 765.18 0.02413
35s 5317.02 5209.11 5150.25 5061.96 4963.86 4885.38 4100.58 30 37.9 784.8 0.024749
40s 5375.88 5258.16 5209.11 5111.01 5012.91 4924.62 4120.2 30 37.9 804.42 0.025367
45s 5317.02 5199.3 5140.44 5061.96 4963.86 4885.38 4080.96 30 37.9 804.42 0.025367
50s 5346.45 5218.92 5160.06 5081.58 4973.67 4905 4100.58 30 37.9 804.42 0.025367
555 5336.64 5209.11 5160.06 5081.58 4983.48 4905 4100.58 30 37.9 804.42 0.025367
60s 5317.02 5209.11 5140.44 5071.77 4963.86 4885.38 4080.96 30 37.9 804.42 0.025367
65s 5346.45 5238.54 5169.87 5091.39 4983.48 4905 4100.58 30 37.9 804.42 0.025367
70s 5297.4 5179.68 5111.01 5042.34 4924.62 4865.76 4080.96 30 37.9 784.8 0.024749
75 s 5287.59 5179.68 5101.2 5022.72 4924.62 4846.14 4071.15 30 37.9 774.99 0.024439
80s 5375.88 5258.16 5209.11 5111.01 5012.91 4924.62 4120.2 30 37.9 804.42 0.025367
85s 5356.26 5248.35 5179.68 5101.2 5003.1 4914.81 4100.58 30 37.9 814.23 0.025677
90s 5317.02 5209.11 5140.44 5071.77 4963.86 4885.38 4080.96 30 37.9 804.42 0.025367
95s 5336.64 5218.92 5160.06 5081.58 4983.48 4905 4080.96 30 37.9 824.04 0.025986
100 s 5287.59 5179.68 5111.01 5022.72 4924.62 4855.95 4071.15 30 37.9 784.8 0.024749
105 s 5317.02 5209.11 5150.25 5081.58 4963.86 4885.38 4080.96 30 37.9 804.42 0.025367
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT AP ORT f ORT
5323.56 5210.044 5145.579 5067.099 4964.327 4858.753 4090.303 797.0138 0.025134
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
7.832584 4.448134 5.41512 7.091229 7.284626 5.302305

71




4. Deney

= | 0.738916 (kg/s) | v'= | 0.000739 (m*/s) | vort= | 1.235057 (m/s) | Re= 39962
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 4748.04 4659.75 4581.27 4512.6 4424.31 4355.64 3619.89 30 40.6 735.75 0.026625
10s 4787.28 4679.37 4620.51 4551.84 4463.55 4394.88 3649.32 30 40.6 745.56 0.02698
15s 4806.9 4708.8 4649.94 4571.46 4483.17 4414.5 3668.94 30 40.6 745.56 0.02698
20s 4846.14 4816.71 4689.18 4591.08 4492.98 4424.31 3688.56 30 40.6 735.75 0.026625
25s 4806.9 4689.18 4630.32 4571.46 4473.36 4394.88 3649.32 30 40.6 745.56 0.02698
30s 4757.85 4669.56 4600.89 4522.41 4434.12 4375.26 3639.51 30 40.6 735.75 0.026625
35s 4806.9 4708.8 4630.32 4571.46 4473.36 4404.69 3649.32 30 40.6 755.37 0.027335
40s 4806.9 4708.8 4669.56 4581.27 4483.17 4414.5 3678.75 30 40.6 735.75 0.026625
45 s 4777.47 4679.37 4610.7 4532.22 4434.12 4385.07 3639.51 30 40.6 745.56 0.02698
50s 4787.28 4689.18 4630.32 4453.74 4463.55 4394.88 3649.32 30 40.6 745.56 0.02698
55s 4846.14 4728.42 4689.18 4610.7 4512.6 4434.12 3678.75 30 40.6 755.37 0.027335
60s 4806.9 4689.18 4630.32 4571.46 4473.36 4355.64 3649.32 30 40.6 706.32 0.02556
65s 4757.85 4669.56 4591.08 4522.41 4424.31 4365.45 3639.51 30 40.6 725.94 0.02627
70s 4767.66 4679.37 4620.51 4532.22 4453.74 4385.07 3639.51 30 40.6 745.56 0.02698
75s 4846.14 4748.04 4689.18 4610.7 4512.6 4453.74 3688.56 30 40.6 765.18 0.02769
80s 4787.28 4689.18 4630.32 4561.65 4463.55 4394.88 3649.32 30 40.6 745.56 0.02698
85s 4777.47 4679.37 4610.7 4532.22 4453.74 4394.88 3639.51 30 40.6 755.37 0.027335
90 s 4777.47 4581.27 4630.32 4551.84 4453.74 4385.07 3649.32 30 40.6 735.75 0.026625
95s 4748.04 4649.94 4581.27 4512.6 4414.5 4355.64 3639.51 30 40.6 716.13 0.025915
100 s 4777.47 4679.37 4610.7 4532.22 4434.12 4375.26 3639.51 30 40.6 735.75 0.026625
105 s 4787.28 4689.18 4630.32 4561.65 4463.55 4404.69 3649.32 30 40.6 755.37 0.027335
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT AP ORT f ORT
4791.017 4690.114 4629.853 4550.439 4461.214 4393.479 3652.123 741.3557 0.026828
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
6.962297 4.158039 5.479586 6.156476 4.673764 5.115354
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Deney

m = | 0.683371(kg/s) | v'= | 0.000683 (m’/s) vort= | 1142217 (m/s) | Re= 36958.02
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 4080.96 3992.67 3933.81 3874.95 3796.47 3727.8 3109.77 30 43.9 618.03 0.026149
10s 4080.96 3992.67 3943.62 3884.76 3796.47 3737.61 3099.96 30 43.9 637.65 0.026979
15s 4031.91 3963.24 3904.38 3825.9 3747.42 3688.56 3090.15 30 43.9 598.41 0.025319
20s 4071.15 3982.86 3924 3865.14 3776.85 3727.8 3099.96 30 43.9 627.84 0.026564
25s 4100.58 4012.29 3973.05 3894.57 3806.28 3767.04 3109.77 30 43.9 657.27 0.027809
30s 4071.15 3982.86 3924 3865.14 3776.85 3737.61 3109.77 30 43.9 627.84 0.026564
35s 4071.15 3982.86 3933.81 3865.14 3786.66 3717.99 3109.77 30 43.9 608.22 0.025734
40s 4041.72 3943.62 3904.38 3835.71 3767.04 3698.37 3099.96 30 43.9 598.41 0.025319
45s 4080.96 3992.67 3943.62 3884.76 3806.28 3737.61 3099.96 30 43.9 637.65 0.026979
50s 4041.72 3973.05 3914.19 3845.52 3767.04 3708.18 3099.96 30 43.9 608.22 0.025734
55s 4061.34 3973.05 3924 3874.95 3776.85 3727.8 3099.96 30 43.9 627.84 0.026564
60 s 4061.34 3982.86 3924 3865.14 3786.66 3727.8 3109.77 30 43.9 618.03 0.026149
65 s 4100.58 4012.29 3963.24 3904.38 3816.09 3767.04 3109.77 30 43.9 657.27 0.027809
70s 4041.72 3963.24 3914.19 3845.52 3767.04 3708.18 3099.96 30 43.9 608.22 0.025734
75s 4100.58 4002.48 3963.24 3894.57 3806.28 3747.42 3099.96 30 43.9 647.46 0.027394
80s 4061.34 3982.86 3924 3865.14 3786.66 3727.8 3099.96 30 43.9 627.84 0.026564
85s 4090.77 4002.48 3933.81 3884.76 3806.28 3737.61 3109.77 30 43.9 627.84 0.026564
90 s 4071.15 3982.86 3933.81 3874.95 3786.66 3727.8 3099.96 30 43.9 627.84 0.026564
95s 4100.58 4002.48 3973.05 3894.57 3806.28 3747.42 3119.58 30 43.9 627.84 0.026564
100 s 4080.96 3982.86 3933.81 3874.95 3786.66 3737.61 3099.96 30 43.9 637.65 0.026979
105 s 4061.34 3982.86 3914.19 3845.52 3776.85 3708.18 3090.15 30 43.9 618.03 0.026149
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT AP ORT f ORT
4071.617 3985.196 3933.343 3869.811 3787.127 3729.201 3103.23 625.9714 0.026485
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
5.963079 3.577847 4.383669 5.705216 3.996874 4.319203

73




Deney

= |  0.618557 (ke/s) | v'= | 0.000619 (m’/s) | vort= |  1.033883(m/s) | Re 33452.73
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 3404.07 3325.59 3296.16 3227.49 3158.82 3119.58 2599.65 30 48.5 519.93 0.02685
10s 3384.45 3315.78 3276.54 3207.87 3139.2 3090.15 2570.22 30 48.5 519.93 0.02685
155 3374.64 3305.97 3256.92 3207.87 3129.39 3090.15 2570.22 30 48.5 519.93 0.02685
20s 3394.26 3315.78 3286.35 32373 3158.82 3109.77 2589.84 30 48.5 519.93 0.02685
25 3394.26 3315.78 3276.54 3217.68 3149.01 3099.96 2589.84 30 48.5 510.12 0.026343
30s 3384.45 3315.78 3256.92 3207.87 3139.2 3090.15 2570.22 30 48.5 519.93 0.02685
35s 3384.45 3315.78 3256.92 3217.68 3139.2 3090.15 2570.22 30 48.5 519.93 0.02685
40's 3384.45 3315.78 3256.92 3217.68 3139.2 3099.96 2570.22 30 48.5 529.74 0.027356
455 3384.45 3315.78 3276.54 3217.68 3139.2 3099.96 2589.84 30 48.5 510.12 0.026343
50s 3394.26 3315.78 3276.54 3227.49 3149.01 3099.96 2570.22 30 48.5 529.74 0.027356
55s 6327.45 3305.97 3276.54 3217.68 3139.2 3099.96 2589.84 30 48.5 510.12 0.026343
60s 3394.26 3315.78 3276.54 3217.68 3139.2 3099.96 2560.41 30 48.5 539.55 0.027863
655 3384.45 3315.78 3276.54 3217.68 3149.01 3099.96 2570.22 30 48.5 529.74 0.027356
70s 3394.26 3325.59 3286.35 32373 3149.01 3109.77 2589.84 30 48.5 519.93 0.02685
75s 3355.02 3296.16 3256.92 3198.06 3119.58 3080.34 2570.22 30 48.5 510.12 0.026343
80s 3374.64 3305.97 3256.92 3198.06 3129.39 3090.15 2570.22 30 48.5 519.93 0.02685
85s 3374.64 3305.97 3256.92 3207.87 3119.58 3080.34 2570.22 30 48.5 510.12 0.026343
90's 3394.26 3315.78 3286.35 3217.68 3149.01 3099.96 2570.22 30 48.5 529.74 0.027356
95s 3404.07 3325.59 3296.16 32373 3158.82 3109.77 2570.22 30 48.5 539.55 0.027863
100's 3374.64 3305.97 3247.11 3198.06 3129.39 3080.34 2570.22 30 48.5 510.12 0.026343
105 3443.31 3276.54 32373 3189.231 3109.77 3060.72 2560.41 30 48.5 500.31 0.025837
P1ORT P2 ORT P3 ORT P4 ORT PS5 ORT P6 ORT P7 ORT AP ORT f ORT
3528.797 | 3312.043 3270 3215391 | 3139.667 | 3095.289 | 2575.359 519.93 0.02685
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
14.95605 2.900957 3.768021 5.224946 3.062121 3.587517
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7. Deney
m= | 0.596421 (kg/s) | v'= | 0.000596 (m’/s) | vort= | 0.996885 (m/s) | Re 32255.61
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f

55 3188.25 3109.77 3060.72 3021.48 2952.81 2903.76 2423.07 30 50.3 480.69 0.0267
10's 3149.01 3090.15 3050.91 3001.86 2923.38 2884.14 2413.26 30 50.3 470.88 0.026155
15s 3158.82 3099.96 3050.91 3001.86 2933.19 2903.76 2413.26 30 50.3 490.5 0.027245
20's 3149.01 3080.34 3050.91 3001.86 2933.19 2884.14 2413.26 30 50.3 470.88 0.026155
255 3158.82 3099.96 3050.91 3011.67 2943 2903.76 2413.26 30 50.3 490.5 0.027245

30s 3149.01 3090.15 3050.91 3001.86 2933.19 2893.95 2413.26 30 50.3 480.69 0.0267

355 3158.82 3099.96 3050.91 3011.67 2933.19 2893.95 2413.26 30 50.3 480.69 0.0267
40's 3119.58 3060.72 3011.67 2962.62 2903.76 2854.71 2403.45 30 50.3 451.26 0.025065

455 3178.44 3109.77 3060.72 3021.48 2952.81 2903.76 2423.07 30 50.3 480.69 0.0267
50s 3198.06 3119.58 3080.34 3021.48 2952.81 2923.38 2432.88 30 50.3 490.5 0.027245

555 3178.44 3119.58 3060.72 3021.48 2952.81 2903.76 2423.07 30 50.3 480.69 0.0267
60 s 3198.06 3109.77 3090.15 3041.1 2962.62 2923.38 2432.88 30 50.3 490.5 0.027245

65 s 3198.06 3129.39 3080.34 3021.48 2952.81 2913.57 2432.88 30 50.3 480.69 0.0267

70's 3198.06 3119.58 3080.34 3031.29 2952.81 2913.57 2432.88 30 50.3 480.69 0.0267
75s 3188.25 3119.58 3080.34 3021.48 2952.81 2913.57 2423.07 30 50.3 490.5 0.027245

80's 3178.44 3119.58 3060.72 3021.48 2952.81 2903.76 2423.07 30 50.3 480.69 0.0267

85s 3198.06 3109.77 3080.34 3031.29 2962.62 2913.57 2432.88 30 50.3 480.69 0.0267
90's 3198.06 3129.39 3090.15 3031.29 2962.62 2923.38 2432.88 30 50.3 490.5 0.027245
95 s 3188.25 3129.39 3080.34 3021.48 2952.81 2903.76 2432.88 30 50.3 470.88 0.026155

100 s 3198.06 3119.58 3090.15 3031.29 2962.62 2913.57 2432.88 30 50.3 480.69 0.0267

105 s 3188.25 3119.58 3080.34 3021.48 2952.81 2913.57 2432.88 30 50.3 480.69 0.0267

P1 ORT P2 ORT P3 ORT P4 ORT PS5 ORT P6 ORT P7 ORT AP ORT f ORT

3177.039 3108.836 3066.326 3016.809 2946.737 2904.227 2423.537 480.69 0.0267

11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
4.705997 2.93319 3.416683 4.834929 2.93319 3.316761
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8. Deney

= \ 0.576923 (kg/s) \ v'= \ 0.000577 (m*/s) ‘ vort= ‘ 0.964295 (m/s) ‘ Re= 31201.1
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 3001.86 2943 2903.76 2844.9 2786.04 2736.99 2275.92 30 52 461.07 0.027371
10's 3031.29 2943 2913.57 2864.52 2795.85 2756.61 2295.54 30 52 461.07 0.027371
15s 3001.86 2943 2903.76 2844.9 2786.04 2746.8 2295.54 30 52 451.26 0.026788
20's 2992.05 2923.38 2893.95 2835.09 2766.42 2727.18 2275.92 30 52 451.26 0.026788
255 2982.24 2913.57 2884.14 2825.28 2756.61 2717.37 2256.3 30 52 461.07 0.027371
30s 2982.24 2913.57 2864.52 2815.47 2746.8 2717.37 2256.3 30 52 461.07 0.027371
355 2962.62 2913.57 2864.52 2825.28 2756.61 2707.56 2256.3 30 52 451.26 0.026788
40s 2962.62 2903.76 2864.52 2815.47 2746.8 2707.56 2256.3 30 52 451.26 0.026788
455 2982.24 2913.57 2864.52 2825.28 2756.61 2717.37 2256.3 30 52 461.07 0.027371
50's 2962.62 2903.76 2864.52 2815.47 2756.61 2717.37 2256.3 30 52 461.07 0.027371
555 2962.62 2913.57 2864.52 2815.47 2746.8 2707.56 2256.3 30 52 451.26 0.026788
60 s 2962.62 2903.76 2864.52 2815.47 2746.8 2707.56 2246.49 30 52 461.07 0.027371
65s 2952.81 2903.76 2854.71 2805.66 2727.18 2707.56 2236.68 30 52 470.88 0.027953
70s 2962.62 2913.57 2864.52 2805.66 2746.8 2707.56 2246.49 30 52 461.07 0.027371
75s 2962.62 2903.76 2864.52 2815.47 2736.99 2707.56 2246.49 30 52 461.07 0.027371
80's 2962.62 2903.76 2864.52 2805.66 2746.8 2707.56 2246.49 30 52 461.07 0.027371
85 s 2962.62 2903.76 2864.52 2815.47 2746.8 2707.56 2246.49 30 52 461.07 0.027371
90s 2962.62 2903.76 2864.52 2805.66 2746.8 2707.56 2256.3 30 52 451.26 0.026788
95 s 2962.62 2913.57 2864.52 2815.47 2746.8 2707.56 2256.3 30 52 451.26 0.026788
100 s 2962.62 2903.76 2854.71 2805.66 2736.99 2707.56 2256.3 30 52 451.26 0.026788
105 s 2982.24 2913.57 2884.14 2825.28 2756.61 2717.37 2256.3 30 52 461.07 0.027371
P1 ORT P2 ORT P3 ORT P4 ORT PS5 ORT P6 ORT P7 ORT APORT f ORT
2974.299 | 2914.037 | 2872.929 | 2821.076 | 2754.274 | 2716.436 | 2258.636 457.8 0.027177
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
4.158039 2.836491 3.577847 4.609299 2.610861 3.15882
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9. Deney

= | 0533808 (kg/s) | v'= | 0.000534 (m’/s) | vort= | 0.89223(m/s) | Re= 28869.35
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 2609.46 | 2540.79 | 251136 246231 | 2413.26 | 2364.21 1971.81 30 56.2 392.4 0.027209
10s 2599.65 2550.6 2511.36 2462.31 | 2403.45 | 2364.21 1971.81 30 56.2 392.4 0.027209
155 2599.65 | 2530.98 | 2511.36 2462.31 | 2403.45 | 2364.21 1971.81 30 56.2 392.4 0.027209
20s 2589.84 | 2530.98 | 2491.74 2452.5 240345 | 2364.21 1971.81 30 56.2 392.4 0.027209
25s 2599.65 | 2540.79 | 2511.36 2462.31 | 2403.45 | 2364.21 1962 30 56.2 402.21 0.027889
30s 2599.65 | 2540.79 | 2511.36 2462.31 | 2403.45 | 2364.21 1971.81 30 56.2 392.4 0.027209
35s 2550.6 251136 | 246231 2423.07 | 236421 | 2334.78 1932.57 30 56.2 402.21 0.027889
40's 2550.6 251136 | 246231 2423.07 | 236421 | 2324.97 1942.38 30 56.2 382.59 0.026529
455 2550.6 250155 | 246231 2423.07 2354.4 2324.97 1942.38 30 56.2 382.59 0.026529
50s 256041 | 2501.55 | 2472.12 2423.07 | 2374.02 | 2334.78 1952.19 30 56.2 382.59 0.026529
55s 256041 | 2501.55 | 2472.12 2423.07 | 236421 | 233478 1942.38 30 56.2 392.4 0.027209
60s 2560.41 | 251136 | 2472.12 2432.88 | 2374.02 | 233478 1942.38 30 56.2 392.4 0.027209
65 257022 | 251136 | 2491.74 2432.88 | 2374.02 2354.4 1942.38 30 56.2 412.02 0.02857
70s 2589.84 | 2511.36 | 250155 2442.69 | 2393.64 | 2344.59 1942.38 30 56.2 402.21 0.027889
75s 2560.41 | 251136 | 2472.12 2432.88 | 2374.02 | 2334.78 1942.38 30 56.2 392.4 0.027209
80s 256041 | 251136 | 2472.12 2432.88 | 2374.02 | 2334.78 1942.38 30 56.2 392.4 0.027209
85s 2589.84 | 2521.17 | 2393.64 2442.69 | 2374.02 2354.4 1942.38 30 56.2 412.02 0.02857
90's 2550.6 250155 | 246231 2413.26 | 2364.21 | 2324.97 1942.38 30 56.2 382.59 0.026529
95s 2560.41 | 251136 | 246231 2423.07 | 236421 | 2334.78 1942.38 30 56.2 392.4 0.027209
100s 257022 | 251136 | 2491.74 2432.88 | 2374.02 | 2334.78 1942.38 30 56.2 392.4 0.027209
105 257022 | 251136 | 2472.12 2432.88 | 2374.02 | 2334.78 1942.38 30 56.2 392.4 0.027209
P1ORT P2 ORT P3 ORT P4 ORT PS5 ORT P6 ORT P7 ORT APORT f ORT
2573.957 | 2517.9 | 2479.594 | 2438.019 | 2380.56 | 2344.123 | 1950.321 393.8014 | 0.027306
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
3.867943 2.643094 2.868724 3.964641 2.514163 271723
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10. Deney

= \ 0.487805 (kg/s) \ v'= \ 0.000488 (m/s) \ vort= \ 0.815339 (m/s) \ Re 26381.42
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
55 2217.06 2168.01 2128.77 2109.15 2040.48 2020.86 1677.51 30 61.5 343.35 0.02851
10's 2275.92 2217.06 2177.82 2158.2 2109.15 2069.91 1726.56 30 61.5 343.35 0.02851
15s 2256.3 2207.25 2168.01 2128.77 2069.91 2040.48 1687.32 30 61.5 353.16 0.029325
20's 2275.92 2226.87 2197.44 2148.39 2109.15 2069.91 1716.75 30 61.5 353.16 0.029325
255 2236.68 2197.44 2158.2 2128.77 2060.1 2040.48 1687.32 30 61.5 353.16 0.029325
30s 2256.3 2207.25 2177.82 2128.77 1981.62 2040.48 1687.32 30 61.5 353.16 0.029325
355 2246.49 2177.82 2168.01 2128.77 2069.91 2040.48 1687.32 30 61.5 353.16 0.029325
40's 2236.68 2207.25 2168.01 2118.96 2069.91 2040.48 1677.51 30 61.5 362.97 0.030139
455 2236.68 2177.82 2158.2 2118.96 2060.1 2040.48 1677.51 30 61.5 362.97 0.030139
50's 2226.87 2158.2 2138.58 2109.15 2040.48 2011.05 1677.51 30 61.5 333.54 0.027696
555 2236.68 2168.01 2148.39 2118.96 2060.1 2020.86 1677.51 30 61.5 343.35 0.02851
60 s 2236.68 2177.82 2158.2 2118.96 2069.91 2030.67 1687.32 30 61.5 343.35 0.02851
65 s 2256.3 2197.44 2168.01 2138.58 2079.72 2050.29 1687.32 30 61.5 362.97 0.030139
70's 2236.68 2177.82 2158.2 2118.96 2060.1 2040.48 1677.51 30 61.5 362.97 0.030139
75s 2256.3 2197.44 2177.82 2138.58 2069.91 2040.48 1687.32 30 61.5 353.16 0.029325
80's 2246.49 2197.44 2168.01 2118.96 2069.91 2040.48 1687.32 30 61.5 353.16 0.029325
85 s 2236.68 2168.01 2148.39 2109.15 2060.1 2020.86 1677.51 30 61.5 343.35 0.02851
90s 2226.87 2177.82 2138.58 2099.34 2040.48 2020.86 1677.51 30 61.5 343.35 0.02851
95 s 2226.87 2168.01 2138.58 2109.15 2069.91 2020.86 1677.51 30 61.5 343.35 0.02851
100 s 2217.06 2158.2 2138.58 2079.72 2040.48 2020.86 1667.7 30 61.5 353.16 0.029325
105 s 2256.3 2197.44 2168.01 2128.77 2069.91 2040.48 1687.32 30 61.5 353.16 0.029325
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT APORT f ORT
2242.753 | 2187.163 | 2159.601 | 2121.763 | 2061.969 | 2036.276 | 1685.451 350.8243 | 0.029131
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
3.83571 1.901739 2.610861 4.125806 1.772807 2.420688
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11. Deney

= | 0.443787 (kg/s) v'=s | 0.000444 (m’/s) | vort= | 0.741765 (m/s) | Re 24000.85
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 1814.85 | 1775.61 | 1755.99 1716.75 1677.51 1657.89 | 1363.59 225 50.7 294.3 0.029525
10s 1824.66 | 1775.61 | 1755.99 1726.56 1677.51 1648.08 | 1383.21 225 50.7 264.87 0.026573
15s 1824.66 | 1775.61 | 1746.18 1716.75 1677.51 1657.89 | 1383.21 225 50.7 274.68 0.027557
20s 1824.66 | 1785.42 1765.8 1716.75 1677.51 1657.89 | 1363.59 225 50.7 294.3 0.029525
25s 1834.47 | 1785.42 1765.8 1726.56 1677.51 1657.89 | 1383.21 225 50.7 274.68 0.027557
30s 1814.85 | 1775.61 | 1746.18 1716.75 1677.51 1648.08 | 1363.59 225 50.7 284.49 0.028541
35s 1814.85 | 1775.61 | 1746.18 1716.75 1667.7 1648.08 | 1363.59 225 50.7 284.49 0.028541
40 1854.09 | 1785.42 | 1775.61 1746.18 1706.94 1677.51 | 1383.21 225 50.7 294.3 0.029525
45 1814.85 | 1775.61 | 1746.18 1706.94 1677.51 1648.08 | 1363.59 225 50.7 284.49 0.028541
50s 1785.42 | 1746.18 | 1726.56 1687.32 1648.08 1628.46 | 1363.59 225 50.7 264.87 0.026573
555 1824.66 | 1785.42 | 1755.99 1726.56 1677.51 1657.89 | 1363.59 225 50.7 294.3 0.029525
60's 1805.04 | 1755.99 | 1726.56 1687.32 1657.89 1638.27 | 1383.21 225 50.7 255.06 0.025589
65s 1922.76 1863.9 1844.28 1716.75 1755.99 1736.37 | 1432.26 225 50.7 304.11 0.03051
70s 1922.76 | 1873.71 | 1854.09 1814.85 1765.8 1736.37 | 1412.64 225 50.7 323.73 0.032478
75s 1903.14 | 1854.09 | 1834.47 1805.04 1755.99 1736.37 | 1412.64 225 50.7 323.73 0.032478
80s 1814.85 1765.8 1746.18 1716.75 1667.7 1648.08 | 1363.59 225 50.7 284.49 0.028541
85s 1844.28 | 1785.42 | 1775.61 1746.18 1706.94 1677.51 | 1383.21 225 50.7 294.3 0.029525
90 1844.28 | 1785.42 | 1775.61 1736.37 1706.94 1677.51 | 1393.02 225 50.7 284.49 0.028541
95s 1854.09 | 1805.04 | 1785.42 1765.8 1716.75 1687.32 | 1393.02 225 50.7 294.3 0.029525
100's 1814.85 | 177561 | 1746.18 1716.75 1677.51 1648.08 | 1363.59 225 50.7 284.49 0.028541
105's 1785.42 | 1755.99 | 1726.56 1687.32 1657.89 1638.27 | 1363.59 225 50.7 274.68 0.027557
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT APORT f ORT
1835.404 | 1788.69 | 1766.734 | 1728.429 | 1691.057 | 1667.233 | 1379.94 287.2929 | 0.028822
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
3.223286 1.514944 2.643094 2.578629 1.643876 1.982321
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12. Deney

= | 0.405405 (kg/s) | v'= | 0.000405 (m?/s) | vort= | 0.677613 (m/s) | Re= 21925.1
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 1589.22 1559.79 1530.36 1491.12 1461.69 1451.88 1196.82 22.5 55.5 255.06 0.030663
10s 1589.22 1549.98 1530.36 1491.12 1461.69 1442.07 1196.82 22.5 55.5 245.25 0.029484
15s 1589.22 1549.98 1530.36 1491.12 1451.88 1442.07 1187.01 22.5 55.5 255.06 0.030663
20s 1579.41 1549.98 1530.36 1491.12 1451.88 1442.07 1187.01 22.5 55.5 255.06 0.030663
25s 1589.22 1559.79 1540.17 1510.74 1471.5 1451.88 1196.82 22.5 55.5 255.06 0.030663
30s 1589.22 1569.6 1530.36 1491.12 1471.5 1451.88 1196.82 22.5 55.5 255.06 0.030663
35s 1589.22 1569.6 1540.17 1520.55 1471.5 1451.88 1187.01 22.5 55.5 264.87 0.031843
40s 1638.27 1589.22 1569.6 1540.17 1491.12 1481.31 1216.44 22.5 55.5 264.87 0.031843
45s 1569.6 1530.36 1491.12 1471.5 1442.07 1422.45 1167.39 22.5 55.5 255.06 0.030663
50s 1589.22 1559.79 1432.26 1491.12 1461.69 1451.88 1196.82 22.5 55.5 255.06 0.030663
555 1559.79 1520.55 1491.12 1461.69 1442.07 1432.26 1187.01 22.5 55.5 245.25 0.029484
60s 1520.55 1491.12 1471.5 1442.07 1412.64 1383.21 1167.39 22.5 55.5 215.82 0.025946
65s 1589.22 1549.98 1540.17 1491.12 1461.69 1442.07 1196.82 22.5 55.5 245.25 0.029484
70s 1628.46 1589.22 1569.6 1530.36 1491.12 1481.31 1187.01 22.5 55.5 294.3 0.035381
75 s 1608.84 1579.41 1549.98 1520.55 1481.31 1461.69 1187.01 22.5 55.5 274.68 0.033022
80s 1579.41 1549.98 1530.36 1491.12 1451.88 1432.26 1167.39 22.5 55.5 264.87 0.031843
85s 1579.41 1530.36 1520.55 1491.12 1451.88 1432.26 1196.82 22.5 55.5 235.44 0.028305
90 s 1540.17 1500.93 1481.31 1442.07 1422.45 1393.02 1177.2 22.5 55.5 215.82 0.025946
95s 1559.79 1530.36 1491.12 1471.5 1442.07 1422.45 1177.2 22.5 55.5 245.25 0.029484
100 s 1618.65 1579.41 1559.79 1530.36 1491.12 1471.5 1196.82 22.5 55.5 274.68 0.033022
105 s 1608.84 1549.98 1540.17 1510.74 1481.31 1451.88 1187.01 22.5 55.5 264.87 0.031843
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT APORT f ORT
1585.95 1550.447 1522.419 1493.923 1460.289 1442.537 1188.411 254.1257 0.030551
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
2.449697 1.933971 1.966204 2.320766 1.224849 1.753467
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13. Deney

m= 0.370066 (kg/s) v'= 0.00037 (m’/s) vort= 0.618544 (m/s) Re= 20013.86
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 1294.92 1275.3 1255.68 1236.06 1196.82 1187.01 1000.62 225 60.8 186.39 0.026892
10s 1353.78 1334.16 1314.54 1285.11 1255.68 1236.06 1039.86 225 60.8 196.2 0.028307
15s 1393.02 1363.59 1343.97 1314.54 1285.11 1265.49 1039.86 22.5 60.8 225.63 0.032553
20s 1393.02 1353.78 1343.97 1314.54 1265.49 1255.68 1039.86 22.5 60.8 215.82 0.031138
25s 1383.21 1353.78 1324.35 1294.92 1265.49 1245.87 1039.86 22.5 60.8 206.01 0.029723
30s 1393.02 1353.78 1343.97 1314.54 1285.11 1265.49 1039.86 225 60.8 225.63 0.032553
35s 1383.21 1353.78 1334.16 1294.92 1265.49 1255.68 1039.86 225 60.8 215.82 0.031138
40s 1393.02 1343.97 1334.16 1314.54 1275.3 1255.68 1039.86 22.5 60.8 215.82 0.031138
45 s 1373.4 1343.97 1324.35 1294.92 1255.68 1236.06 1030.05 22.5 60.8 206.01 0.029723
50s 1343.97 1314.54 1294.92 1255.68 1236.06 1216.44 1020.24 22.5 60.8 196.2 0.028307
555 1343.97 1314.54 1294.92 1255.68 1236.06 1216.44 1000.62 22.5 60.8 215.82 0.031138
60s 1334.16 1314.54 1285.11 1255.68 1226.25 1216.44 1000.62 22.5 60.8 215.82 0.031138
65s 1353.78 1314.54 1294.92 1265.49 1236.06 1216.44 1000.62 22.5 60.8 215.82 0.031138
70s 1334.16 1294.92 1285.11 1255.68 1226.25 1196.82 1000.62 22.5 60.8 196.2 0.028307
75s 1353.78 1314.54 1294.92 1255.68 1236.06 1216.44 1000.62 22.5 60.8 215.82 0.031138
80s 1343.97 1314.54 1294.92 1255.68 1226.25 1216.44 1000.62 22.5 60.8 215.82 0.031138
85s 1343.97 1314.54 1294.92 1275.3 1236.06 1216.44 1020.24 22.5 60.8 196.2 0.028307
90s 1353.78 1324.35 1294.92 1275.3 1245.87 1226.25 1020.24 22.5 60.8 206.01 0.029723
955 1343.97 1314.54 1285.11 1265.49 1226.25 1196.82 990.81 22.5 60.8 206.01 0.029723
100 s 1334.16 1314.54 1285.11 1255.68 1226.25 1196.82 990.81 22.5 60.8 206.01 0.029723
105 s 1314.54 1294.92 1275.3 1245.87 1216.44 1187.01 990.81 22.5 60.8 196.2 0.028307
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT APORT f ORT
1355.181 1324.817 1304.73 1275.3 1244.001 1224.849 1016.503 208.3457 0.03006
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
2.095136 1.386013 2.03067 2.159601 1.321547 1.437585
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14. Deney

m= 0.330396 (kg/s) v'= 0.00033 (m’/s) vort= 0.552239 (m/s) Re= 17868.47
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 1196.82 1177.2 1157.58 1137.96 1098.72 1088.91 892.71 15 45.4 196.2 0.035513
10s 1216.44 1187.01 1177.2 1147.77 1118.34 1098.72 902.52 15 45.4 196.2 0.035513
15s 1236.06 1196.82 1177.2 1157.58 1137.96 1128.15 902.52 15 45.4 225.63 0.04084
20s 1196.82 1167.39 1147.77 1128.15 1098.72 1079.1 902.52 15 45.4 176.58 0.031961
255 1196.82 1177.2 1157.58 1137.96 1098.72 1088.91 902.52 15 45.4 186.39 0.033737
30s 1236.06 1196.82 1187.01 1157.58 1137.96 1118.34 902.52 15 45.4 215.82 0.039064
35s 1196.82 1177.2 1147.77 1128.15 1098.72 1079.1 902.52 15 45.4 176.58 0.031961
40s 1216.44 1187.01 1177.2 1137.96 1108.53 1088.91 902.52 15 45.4 186.39 0.033737
45s 1226.25 1187.01 1167.39 1147.77 1118.34 1098.72 902.52 15 45.4 196.2 0.035513
50s 1226.25 1187.01 1177.2 1157.58 1128.15 1118.34 902.52 15 45.4 215.82 0.039064
555 1216.44 1177.2 1157.58 1137.96 1098.72 1088.91 902.52 15 45.4 186.39 0.033737
60s 1187.01 1157.58 1137.96 1118.34 1088.91 1069.29 892.71 15 45.4 176.58 0.031961
65s 1216.44 1187.01 1167.39 1137.96 1098.72 1079.1 892.71 15 45.4 186.39 0.033737
70s 1236.06 1196.82 1187.01 1157.58 1137.96 1118.34 902.52 15 45.4 215.82 0.039064
75s 1265.49 1226.25 1216.44 1187.01 1157.58 1147.77 922.14 15 45.4 225.63 0.04084
80s 1196.82 1177.2 1157.58 1137.96 1098.72 1088.91 902.52 15 45.4 186.39 0.033737
85s 1187.01 1167.39 1137.96 1118.34 1088.91 1079.1 902.52 15 45.4 176.58 0.031961
90s 1216.44 1177.2 1167.39 1137.96 1118.34 1098.72 922.14 15 45.4 176.58 0.031961
95s 1236.06 1187.01 1177.2 1157.58 1128.15 1118.34 902.52 15 45.4 215.82 0.039064
100 s 1216.44 1177.2 1157.58 1137.96 1108.53 1098.72 902.52 15 45.4 196.2 0.035513
105 s 1216.44 1177.2 1157.58 1137.96 1098.72 1088.91 902.52 15 45.4 186.39 0.033737
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT APORT f ORT
1215.973 1183.273 1166.456 1143.099 1112.734 1098.253 902.9871 195.2657 0.035344
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
2.2563 1.160383 1.611643 2.095136 0.999219 1.347333
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15. Deney

= 0.322581 (kg/s) v'= 0.000323 (m’/s) ‘ vort= ‘ 0.539176 (m/s) Re= 17445.78
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 1177.2 1137.96 | 1128.15 1098.72 1079.1 1059.48 882.9 15 46.5 176.58 0.033529
10's 1196.82 1167.39 1157.58 1137.96 1187.01 1079.1 873.09 15 46.5 206.01 0.039117
15s 1157.58 1137.96 | 1128.15 1088.91 1059.48 1049.67 863.28 15 46.5 186.39 0.035392
20s 1236.06 1196.82 1177.2 1157.58 1118.34 1098.72 902.52 15 46.5 196.2 0.037254
255 1157.58 1137.96 | 1098.72 1088.91 1059.48 1039.86 853.47 15 46.5 186.39 0.035392
30s 1187.01 1157.58 | 1147.77 1118.34 1088.91 1079.1 882.9 15 46.5 196.2 0.037254
355 1118.34 1088.91 1079.1 1049.67 1030.05 1000.62 843.66 15 46.5 156.96 0.029804
40s 1118.34 1088.91 1079.1 1049.67 1030.05 1020.24 843.66 15 46.5 176.58 0.033529
45s 1147.77 1128.15 1118.34 1079.1 1049.67 1039.86 843.66 15 46.5 196.2 0.037254
50s 1098.72 1088.91 1059.48 1039.86 1020.24 1000.62 843.66 15 46.5 156.96 0.029804
555 1137.96 1118.34 | 1098.72 1079.1 1049.67 1039.86 863.28 15 46.5 176.58 0.033529
60 s 1098.72 1079.1 1059.48 1039.86 1000.62 990.81 824.04 15 46.5 166.77 0.031666
65 1167.39 1147.77 | 1128.15 1088.91 1069.29 1049.67 863.28 15 46.5 186.39 0.035392
70s 1157.58 1128.15 1118.34 1088.91 1059.48 1049.67 863.28 15 46.5 186.39 0.035392
755 1128.15 1098.72 1088.91 1059.48 1039.86 1030.05 853.47 15 46.5 176.58 0.033529
80s 1157.58 1137.96 | 1118.34 1088.91 1059.48 1049.67 863.28 15 46.5 186.39 0.035392
85 s 1147.77 1118.34 | 1098.72 1079.1 1049.67 1039.86 853.47 15 46.5 186.39 0.035392
90s 1157.58 1118.34 | 1098.72 1079.1 1049.67 1039.86 843.66 15 46.5 196.2 0.037254
95 s 1157.58 1137.96 | 1128.15 1079.1 1059.48 1049.67 843.66 15 46.5 206.01 0.039117
100's 1128.15 1088.91 1069.29 1059.48 1030.05 1000.62 833.85 15 46.5 166.77 0.031666
105 s 1147.77 1118.34 | 1098.72 1069.29 1039.86 1030.05 853.47 15 46.5 176.58 0.033529
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT APORT f ORT
1151.507 | 1124.88 | 1108.53 | 1081.903 | 1058.546 | 1039.86 856.74 183.12 0.034771
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
1.837273 1.12815 1.837273 1.611643 1.289314 1.263528
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Galvanizli Boru:

1.Deney
m= 0.934579 (kg/s) v'= 0.000935 (m*/s) vort= 1.545256 (m/s) Re= 50270.63
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 6111.63 5984.1 5915.43 5827.14 5709.42 5630.94 4689.18 30 32.1 941.76 0.021889
10s 6141.06 6013.53 5944.86 5846.76 5748.66 5670.18 4689.18 30 321 981 0.022801
15s 6101.82 5984.1 5925.24 5827.14 5729.04 5611.32 4689.18 30 32.1 922.14 0.021433
20s 6082.2 5935.05 5876.19 5797.71 5689.8 5621.13 4669.56 30 321 951.57 0.022117
25s 6141.06 5974.29 5895.81 5807.52 5719.23 5611.32 4669.56 30 321 941.76 0.021889
30s 6082.2 5944.86 5886 5807.52 5729.04 5611.32 4669.56 30 321 941.76 0.021889
35s 6131.25 6003.72 5925.24 5836.95 5729.04 5640.75 4698.99 30 321 941.76 0.021889
40's 6131.25 6003.72 5935.05 5846.76 5738.85 5640.75 4698.99 30 321 941.76 0.021889
45s 6131.25 6003.72 5935.05 5846.76 5738.85 5640.75 4689.18 30 321 951.57 0.022117
50s 6101.82 5974.29 5905.62 5817.33 5729.04 5611.32 4689.18 30 321 922.14 0.021433
55s 6072.39 5944.86 5876.19 5817.33 5689.8 5611.32 4689.18 30 321 922.14 0.021433
60 s 6042.96 5915.43 5836.95 5748.66 5650.56 5611.32 4640.13 30 321 971.19 0.022573
65s 6121.44 5984.1 5915.43 5827.14 5709.42 5611.32 4689.18 30 32.1 922.14 0.021433
70s 6023.34 5915.43 5836.95 5738.85 5729.04 5611.32 4649.94 30 321 961.38 0.022345
75s 6111.63 5984.1 5905.62 5817.33 5729.04 5621.13 4689.18 30 321 931.95 0.021661
80s 6121.44 6003.72 5925.24 5827.14 5719.23 5621.13 4689.18 30 32.1 931.95 0.021661
85s 6101.82 5964.48 5905.62 5807.52 5729.04 5611.32 4689.18 30 321 922.14 0.021433
90s 6092.01 5964.48 5905.62 5807.52 5729.04 5611.32 4669.56 30 321 941.76 0.021889
95s 6101.82 5984.1 5905.62 5807.52 5709.42 5611.32 4689.18 30 321 922.14 0.021433
100 s 6101.82 5974.29 5905.62 5817.33 5709.42 5611.32 4669.56 30 321 941.76 0.021889
105 s 6062.58 5944.86 5876.19 5807.52 5719.23 5611.32 4659.75 30 32.1 951.57 0.022117
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT APORT f ORT
6100.419 5971.487 5901.883 5813.593 5718.296 5620.663 4679.837 940.8257 0.021868
t1(Pa) 12 (Pa) 13 (Pa) 4 (Pa) 5 (Pa) 6 (Pa)
8.944618 4.828797 6.125119 6.611239 6.773279 6.526978
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2.Deney

m = | 0.890208 (kg/s) | v'= | 0.00089 (m’/s) | vort= | 1.47189(m/s) | Re= 47883.89
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 5738.85 5640.75 | 5572.08 | 5483.79 5385.69 | 5317.02 | 4434.12 30 33.7 882.9 0.022618
10s 5729.04 561132 | 5542.65 | 5454.36 5346.45 | 5258.16 | 4414.5 30 33.7 843.66 | 0.021613
155 5787.9 5679.99 | 5611.32 | 5513.22 5415.12 | 5326.83 | 4443.93 30 33.7 882.9 0.022618
20 5787.9 5670.18 | 5601.51 | 5513.22 540531 | 5326.83 | 4453.74 30 33.7 873.09 | 0.022367
255 5787.9 5679.99 | 5611.32 | 5513.22 5415.12 | 5336.64 | 4404.69 30 33.7 931.95 | 0.023875
30s 5778.09 5650.56 5591.7 5503.41 5395.5 5317.02 | 4443.93 30 33.7 873.09 | 0.022367
35s 5778.09 5670.18 5591.7 5513.22 5395.5 5317.02 | 4443.93 30 33.7 873.09 | 0.022367
40s 5748.66 5640.75 | 5581.89 | 5483.79 5385.69 | 5326.83 | 4434.12 30 33.7 892.71 | 0.022869
45s 5738.85 5630.94 | 5542.65 | 5473.98 5375.88 | 5317.02 | 4434.12 30 33.7 882.9 0.022618
50s 5729.04 5611.32 | 5542.65 | 5454.36 5346.45 | 5317.02 | 44145 30 33.7 902.52 | 0.023121
555 5787.9 5679.99 | 5601.51 | 5513.22 5395.5 5317.02 | 4434.12 30 33.7 882.9 0.022618
60's 5768.28 5650.56 5591.7 5493.6 5395.5 5317.02 | 4434.12 30 33.7 882.9 0.022618
65s 5738.85 5630.94 | 5552.46 | 5483.79 5356.26 | 5287.59 | 442431 30 33.7 863.28 | 0.022115
70s 5748.66 5640.75 | 5581.89 | 5483.79 5385.69 5297.4 | 4434.12 30 33.7 863.28 | 0.022115
75s 5738.85 5630.94 | 5552.46 | 5483.79 5434.74 5297.4 | 442431 30 33.7 873.09 | 0.022367
80s 5738.85 561132 | 5542.65 | 5454.36 5346.45 | 525816 | 44145 30 33.7 843.66 | 0.021613
85s 5768.28 5650.56 | 5601.51 | 5503.41 5395.5 5317.02 | 4434.12 30 33.7 882.9 0.022618
90's 5787.9 5679.99 | 5611.32 | 5513.22 5415.12 | 5317.02 | 4434.12 30 33.7 882.9 0.022618
955 5778.09 5670.18 | 5601.51 | 5513.22 5395.5 5317.02 | 4434.12 30 33.7 882.9 0.022618
100s 5709.42 5601.51 | 5532.84 | 5444.55 5346.45 | 524835 | 442431 30 33.7 824.04 0.02111
105s 5778.09 5650.56 5591.7 5493.6 5395.5 5317.02 | 4434.12 30 33.7 882.9 0.022618
P1ORT P2 ORT P3 ORT P4 ORT PS5 ORT P6 ORT P7 ORT APORT f ORT
5759.404 | 5646.823 | 5578.62 | 5489.863 | 5387.091 | 5307.21 | 4430.85 876.36 0.02245
Tl (Pa) 12 (Pa) 13 (Pa) 4 (Pa) 5 (Pa) 6 (Pa)
7.810337 4.731573 6.157527 7.129768 5.541774 6.079748
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3.Deney

m = 0.821918 (kg/s) v'= 0.000822 (ms/s) vort= 1.358978 (m/s) Re= 44210.61
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 6298.02 6219.54 6131.25 6033.15 5935.05 5836.95 5012.91 30 36.5 824.04 0.024764
10s 6278.4 6180.3 6092.01 6003.72 5915.43 5827.14 5003.1 30 36.5 824.04 0.024764
15s 6327.45 6229.35 6160.68 6062.58 5974.29 5876.19 5012.91 30 36.5 863.28 0.025943
20s 6239.16 6141.06 6082.2 5984.1 5886 5797.71 4993.29 30 36.5 804.42 0.024174
25s 6317.64 6229.35 6141.06 6042.96 5944.86 5846.76 5022.72 30 36.5 824.04 0.024764
30s 6298.02 6219.54 6131.25 6033.15 5944.86 5846.76 5022.72 30 36.5 824.04 0.024764
35s 6298.02 6209.73 6131.25 6033.15 5935.05 5836.95 5022.72 30 36.5 814.23 0.024469
40s 6278.4 6190.11 6111.63 6023.34 5925.24 5836.95 5003.1 30 36.5 833.85 0.025059
45 6278.4 6180.3 6111.63 6003.72 5905.62 5807.52 4983.48 30 36.5 824.04 0.024764
50s 6278.4 6180.3 6101.82 6003.72 5905.62 5827.14 4993.29 30 36.5 833.85 0.025059
55s 6278.4 6180.3 6101.82 6003.72 5905.62 5807.52 4963.86 30 36.5 843.66 0.025353
60 s 6288.21 6160.68 6131.25 6033.15 5944.86 5846.76 4983.48 30 36.5 863.28 0.025943
65 s 6209.73 6121.44 6033.15 5935.05 5836.95 5748.66 4944.24 30 36.5 804.42 0.024174
70s 6229.35 6141.06 6072.39 5974.29 5876.19 5778.09 4944.24 30 36.5 833.85 0.025059
75s 6239.16 6170.49 6082.2 5993.91 5895.81 5797.71 4983.48 30 36.5 814.23 0.024469
80s 6199.92 6121.44 6033.15 5935.05 5846.76 5748.66 4963.86 30 36.5 784.8 0.023585
85s 6219.54 6131.25 6042.96 5944.86 5846.76 5768.28 4944.24 30 36.5 824.04 0.024764
90s 6180.3 6092.01 6003.72 5915.43 5817.33 5719.23 4924.62 30 36.5 794.61 0.023879
95s 6258.78 6170.49 6092.01 5993.91 5925.24 5817.33 4963.86 30 36.5 853.47 0.025648
100 s 6190.11 6101.82 6033.15 5935.05 5836.95 5748.66 4924.62 30 36.5 824.04 0.024764
105 s 6219.54 6131.25 6062.58 5944.86 5846.76 5768.28 4944.24 30 36.5 824.04 0.024764
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT APORT f ORT
6257.379 6166.753 6089.674 5992.041 5897.679 5804.25 4978.809 825.4414 0.024806
t1(Pa) 12 (Pa) 13 (Pa) 4 (Pa) 5 (Pa) 6 (Pa)
6.287159 5.347326 6.773279 6.546423 6.481607 5.7265
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4.Deney

m= | 0.775194 (ke/s) v'= | 0.000775 (m’/s) | vort= | 1.281724(m/s) | Re= 41697.34
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
55 5670.18 5581.89 5513.22 5415.12 5317.02 5238.54 4502.79 30 38.7 735.75 0.024856
10s 5679.99 5601.51 5513.22 5444.55 5346.45 5248.35 4512.6 30 38.7 735.75 0.024856
155 5689.8 5611.32 5542.65 5444.55 5356.26 5277.78 4522.41 30 38.7 755.37 0.025519
20's 5670.18 5591.7 5503.41 5405.31 5317.02 5238.54 4512.6 30 38.7 725.94 0.024525
25 5738.85 5640.75 5591.7 5493.6 5405.31 5326.83 4522.41 30 38.7 804.42 0.027176
30s 5738.85 5650.56 5591.7 5513.22 5415.12 5326.83 4532.22 30 38.7 794.61 0.026845
355 5709.42 5621.13 5552.46 5454.36 5385.69 5297.4 4512.6 30 38.7 784.8 0.026513
40's 5719.23 5621.13 5552.46 5473.98 5375.88 5297.4 4512.6 30 38.7 784.8 0.026513
45 5689.8 5611.32 5542.65 5454.36 5356.26 5277.78 4512.6 30 38.7 765.18 0.02585
50's 5640.75 5552.46 5493.6 5405.31 5317.02 5218.92 4473.36 30 38.7 745.56 0.025188
55 5601.51 5523.03 5444.55 5346.45 5258.16 5160.06 4463.55 30 38.7 696.51 0.023531
60 s 5709.42 5621.13 5542.65 5454.36 5375.88 5297.4 4502.79 30 38.7 794.61 0.026845
65 s 5729.04 5640.75 5552.46 5483.79 5395.5 5297.4 4512.6 30 38.7 784.8 0.026513
70's 5679.99 5591.7 5523.03 5444.55 5346.45 5248.35 4512.6 30 38.7 735.75 0.024856
75 s 5738.85 5640.75 5581.89 5493.6 5395.5 5317.02 4522.41 30 38.7 794.61 0.026845
80's 5670.18 5572.08 5542.65 5434.74 5346.45 5248.35 4492.98 30 38.7 755.37 0.025519
85 5699.61 5621.13 5542.65 5454.36 5356.26 5277.78 4512.6 30 38.7 765.18 0.02585
90's 5748.66 5650.56 5591.7 5503.41 5415.12 5326.83 4512.6 30 38.7 814.23 0.027508
95 s 5748.66 5650.56 5591.7 5503.41 5415.12 5326.83 4532.22 30 38.7 794.61 0.026845
100 s 5679.99 5591.7 5513.22 5434.74 5346.45 5258.16 4502.79 30 38.7 755.37 0.025519
105 s 5689.8 5601.51 5532.84 5454.36 5356.26 5258.16 4502.79 30 38.7 755.37 0.025519
P1ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT APORT f ORT
5697.274 | 5608.984 | 5540.781 | 5452.959 | 5361.866 | 5274.51 | 4508.863 765.6471 | 0.025866
t1 (Pa) 12 (Pa) 13 (Pa) 4 (Pa) 5 (Pa) 6 (Pa)
6.125119 4.731573 6.092711 6.319567 6.060303 5.311677
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5.Deney

= | 0.731707 (kg/s) | v'= | 0.000732 (m*/s) | vort= | 1.209822 (m/s) | Re= 39358.22
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 5150.25 5061.96 5003.1 4924.62 4836.33 4757.85 4080.96 30 41 676.89 0.025667
10s 5395.5 5297.4 5228.73 5160.06 5061.96 5003.1 4159.44 30 41 843.66 0.03199
15s 5228.73 5150.25 5081.58 5003.1 4924.62 4846.14 4120.2 30 41 725.94 0.027526
20s 5199.3 5111.01 5042.34 4963.86 4885.38 4816.71 4100.58 30 41 716.13 0.027154
25s 5307.21 5218.92 5150.25 5061.96 4963.86 4905 4149.63 30 41 755.37 0.028642
30s 5081.58 5012.91 4944.24 4846.14 4767.66 4698.99 4041.72 30 41 657.27 0.024923
35s 5199.3 5120.82 5052.15 4963.86 4885.38 4806.9 4120.2 30 41 686.7 0.026039
40s 5297.4 5209.11 5130.63 5061.96 4963.86 4895.19 4130.01 30 41 765.18 0.029014
45s 5209.11 5120.82 5052.15 4983.48 4885.38 4816.71 4120.2 30 41 696.51 0.026411
50s 5218.92 5150.25 5081.58 5003.1 4905 4826.52 4139.82 30 41 686.7 0.026039
55s 5218.92 5140.44 5061.96 4993.29 4905 4826.52 4120.2 30 41 706.32 0.026783
60s 5140.44 5061.96 4993.29 4905 4816.71 4738.23 4110.39 30 41 627.84 0.023807
65s 5160.06 5091.39 5022.72 4934.43 4846.14 4767.66 4120.2 30 41 647.46 0.024551
70s 5179.68 5091.39 5022.72 4944.24 4855.95 4787.28 4100.58 30 41 686.7 0.026039
75 s 5091.39 5022.72 4944.24 4855.95 4767.66 4689.18 4061.34 30 41 627.84 0.023807
80s 5258.16 5199.3 5120.82 5022.72 4944.24 4865.76 4149.63 30 41 716.13 0.027154
85s 5248.35 5160.06 5101.2 5022.72 4934.43 4855.95 4130.01 30 41 725.94 0.027526
90 s 5140.44 5081.58 5003.1 4914.81 4826.52 4748.04 4071.15 30 41 676.89 0.025667
95s 5218.92 5140.44 5061.96 4993.29 4895.19 4816.71 4100.58 30 41 716.13 0.027154
100 s 5258.16 5189.49 5111.01 5022.72 4944.24 4865.76 4159.44 30 41 706.32 0.026783
105 s 5248.35 5160.06 5091.39 5022.72 4924.62 4846.14 4130.01 30 41 716.13 0.027154
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT APORT f ORT
5211.913 5132.966 5061.96 4981.144 4892.387 4818.111 4115.061 703.05 0.026659
t1 (Pa) 12 (Pa) 13 (Pa) 4 (Pa) 5 (Pa) 6 (Pa)
5.476958 4.926021 5.60659 6.157527 5.152878 4.877409

88




6.Deney

= | 0.697674 (ke/s) V= | 0.000698 (m’/s) | vort= | 1153551 (m/s) | Re= | 3752761
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 4640.13 4571.46 4512.6 4434.12 4355.64 4277.16 3668.94 30 43 608.22 0.025368
10s 4620.51 4551.84 4502.79 4424.31 4355.64 4267.35 3668.94 30 43 598.41 0.024958
15s 4610.7 4542.03 4473.36 4404.69 4326.21 4257.54 3649.32 30 43 608.22 0.025368
20s 4620.51 4561.65 4502.79 4424.31 4336.02 4267.35 3659.13 30 43 608.22 0.025368
25s 4649.94 4591.08 4532.22 4453.74 4375.26 4306.59 3659.13 30 43 647.46 0.027004
30s 4649.94 4600.89 4532.22 4453.74 4375.26 4306.59 3668.94 30 43 637.65 0.026595
35s 4649.94 4591.08 4532.22 4453.74 4365.45 4306.59 3668.94 30 43 637.65 0.026595
40s 4649.94 4591.08 4522.41 4443.93 4365.45 4296.78 3649.32 30 43 647.46 0.027004
45s 4698.99 4630.32 4561.65 4492.98 4414.5 4336.02 3678.75 30 43 657.27 0.027413
50s 4610.7 4551.84 4492.98 4414.5 4336.02 4247.73 3659.13 30 43 588.6 0.024549
555 4689.18 4620.51 4551.84 4473.36 4404.69 4336.02 3688.56 30 43 647.46 0.027004
60s 4591.08 4532.22 4463.55 4375.26 4316.4 4247.73 3649.32 30 43 598.41 0.024958
65s 4610.7 4532.22 4473.36 4414.5 4336.02 4267.35 3649.32 30 43 618.03 0.025777
70s 4649.94 4571.46 4512.6 4434.12 4355.64 4277.16 3659.13 30 43 618.03 0.025777
75s 4649.94 4492.98 4424.31 4355.64 4267.35 4208.49 3619.89 30 43 588.6 0.024549
80s 4649.94 4571.46 4512.6 4443.93 4365.45 4296.78 3649.32 30 43 647.46 0.027004
85s 4649.94 4571.46 4522.41 4443.93 4355.64 4296.78 3659.13 30 43 637.65 0.026595
90s 4630.32 4571.46 4512.6 4434.12 4355.64 4277.16 3659.13 30 43 618.03 0.025777
95s 4669.56 4610.7 4542.03 4463.55 4375.26 4326.21 3688.56 30 43 637.65 0.026595
100 s 4689.18 4620.51 4551.84 4473.36 4404.69 4336.02 3678.75 30 43 657.27 0.027413
105 s 4610.7 4532.22 4473.36 4404.69 4336.02 4257.54 3649.32 30 43 608.22 0.025368
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT APORT f ORT
4642.466 4571.927 4509.797 4434.12 4356.107 4285.569 3660.999 624.57 0.02605
t1(Pa) 12 (Pa) 13 (Pa) 4 (Pa) 5 (Pa) 6 (Pa)
4.893613 4.310269 5.250102 5.412142 4.893613 4.332954
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7.Deney

m = | 0.636943 (ke/s) v'= | 0.000637 (m’/s) | vort= | 1.053136(m/s) | Re= 34260.87
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 4120.2 4061.34 4002.48 3933.81 3865.14 3786.66 3237.3 30 47.1 549.36 0.02749
10s 4139.82 4061.34 4022.1 3963.24 3884.76 3825.9 3237.3 30 47.1 588.6 0.029454
155 4120.2 4041.72 3982.86 3924 3845.52 3776.85 3217.68 30 47.1 559.17 0.027981
205 4130.01 4061.34 4012.29 3943.62 3874.95 3816.09 3237.3 30 47.1 578.79 0.028963
25 4061.34 4012.29 3943.62 3874.95 3806.28 3737.61 3198.06 30 47.1 539.55 0.026999
30s 4100.58 4031.91 3973.05 3914.19 3835.71 3776.85 3217.68 30 47.1 559.17 0.027981
355 4041.72 3982.86 3933.81 3874.95 3786.66 3737.61 3198.06 30 47.1 539.55 0.026999
40 4080.96 4022.1 3973.05 3914.19 3835.71 3767.04 3217.68 30 47.1 549.36 0.02749
45 4130.01 4061.34 4012.29 3943.62 3865.14 3806.28 3237.3 30 47.1 568.98 0.028472
50s 4130.01 4061.34 4012.29 3943.62 3865.14 3825.9 3237.3 30 47.1 588.6 0.029454
555 4100.58 4031.91 3973.05 3904.38 3835.71 3767.04 3217.68 30 47.1 549.36 0.02749
60's 4120.2 4041.72 3982.86 3943.62 3865.14 3806.28 3227.49 30 47.1 578.79 0.028963
65s 4061.34 4002.48 3943.62 3874.95 3816.09 3747.42 3198.06 30 47.1 549.36 0.02749
70s 4120.2 4051.53 4002.48 3933.81 3865.14 3786.66 3227.49 30 47.1 559.17 0.027981
755 4139.82 4071.15 4022.1 3943.62 3874.95 3816.09 3247.11 30 47.1 568.98 0.028472
80s 4139.82 4061.34 4012.29 3953.43 3874.95 3825.9 3237.3 30 47.1 588.6 0.029454
85s 4051.53 4002.48 3933.81 3874.95 3786.66 3737.61 3158.82 30 47.1 578.79 0.028963
90's 4159.44 4080.96 4031.91 3973.05 3904.38 3835.71 3237.3 30 47.1 598.41 0.029945
95s 4139.82 4061.34 4012.29 3953.43 3874.95 3825.9 3237.3 30 47.1 588.6 0.029454
100s 4120.2 4061.34 4012.29 3943.62 3865.14 3806.28 3237.3 30 47.1 568.98 0.028472
105 4100.58 4041.72 3973.05 3914.19 3845.52 3767.04 3227.49 30 47.1 539.55 0.026999
P1ORT P2 ORT P3 ORT P4 ORT PS5 ORT P6 ORT P7 ORT APORT f ORT
4109.923 | 4043.121 | 3988933 | 3925.869 | 3851.126 | 3789.463 | 3223.286 566.1771 | 0.028332
1 (Pa) 12 (Pa) 13 (Pa) 4 (Pa) 5 (Pa) 6 (Pa)
4.634349 3.759332 4.375085 5.185286 4.277861 3.927854
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8.Deney

= | 0.616016 (kg/s) v'= | 0.000616 (m*/s) | vort= | 1.018536 (m/s) | Re= 33135.26
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 3737.61 3678.75 3629.7 3561.03 349236 34335 2943 30 48.7 490.5 0.026241
10's 3767.04 3708.18 3659.13 3580.65 3531.6 3462.93 2952.81 30 48.7 510.12 0.027291
15s 3747.42 3688.56 3649.32 3580.65 3521.79 3453.12 2952.81 30 48.7 500.31 0.026766
20's 3786.66 3727.8 3678.75 3610.08 3551.22 3482.55 2962.62 30 48.7 519.93 0.027815
255 3776.85 3717.99 3668.94 3590.46 3531.6 3482.55 2962.62 30 48.7 519.93 0.027815
30s 3757.23 3688.56 3649.32 3570.84 3521.79 3453.12 2952.81 30 48.7 500.31 0.026766
355 3776.85 3717.99 3668.94 3590.46 3541.41 3482.55 2962.62 30 48.7 519.93 0.027815
40's 3747.42 3708.18 3688.56 3629.7 3561.03 3511.98 2972.43 30 48.7 539.55 0.028865
455 3776.85 3717.99 3668.94 3590.46 3551.22 3472.74 2962.62 30 48.7 510.12 0.027291
50's 3776.85 3717.99 3668.94 3610.08 3551.22 3472.74 2962.62 30 48.7 510.12 0.027291
555 3786.66 3737.61 3678.75 3619.89 3561.03 349236 2972.43 30 48.7 519.93 0.027815
60s 3786.66 3727.8 3678.75 3619.89 3551.22 3482.55 2972.43 30 48.7 510.12 0.027291
65 3786.66 3737.61 3688.56 3629.7 3561.03 349236 2962.62 30 48.7 529.74 0.02834
70's 3806.28 3717.99 3668.94 3610.08 3541.41 3472.74 2962.62 30 48.7 510.12 0.027291
75s 3767.04 3737.61 3688.56 3629.7 3561.03 349236 2982.24 30 48.7 510.12 0.027291
80s 3786.66 3717.99 3668.94 3590.46 3541.41 3472.74 2962.62 30 48.7 510.12 0.027291
85 3786.66 3727.8 3678.75 3629.7 3551.22 3492.36 2972.43 30 48.7 519.93 0.027815
90 3776.85 3727.8 3668.94 3590.46 3551.22 3472.74 2962.62 30 48.7 510.12 0.027291
95 s 3806.28 3747.42 3688.56 3629.7 3570.84 3511.98 2972.43 30 48.7 539.55 0.028865
100 s 3786.66 3737.61 3678.75 3619.89 3551.22 349236 2972.43 30 48.7 519.93 0.027815
105 s 3816.09 3747.42 3688.56 3629.7 3570.84 3511.98 2972.43 30 48.7 539.55 0.028865
P1 ORT P2 ORT P3 ORT P4 ORT PS5 ORT P6 ORT P7 ORT APORT f ORT
3778.251 | 3720.793 | 3671.743 | 3605.409 | 3546.081 | 3480.681 | 2964.489 516.1929 | 0.027615
Tl (Pa) 12 (Pa) 13 (Pa) 4 (Pa) 5 (Pa) 6 (Pa)
3.986188 3.402844 4.601941 4.115821 4.537125 3.581088
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9.Deney

m = | 0.60241 (kg/s) | v'= | 0.000602 (m’/s) | vort= | 0.996038 (m/s) | Re= 32403.36
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 3570.84 | 352179 | 3472.74 3394.26 3345.21 3286.35 | 2992.05 30 49.8 494 0.027636
10s 3561.03 | 3511.98 | 3453.12 3394.26 3345.21 3276.54 | 2795.85 30 49.8 480.69 0.026891
15s 3580.65 | 3521.79 | 3482.55 3423.69 3355.02 3296.16 | 2795.85 30 49.8 500.31 0.027989
20s 3570.84 | 352179 | 3472.74 3394.26 3345.21 3237.3 2795.85 30 49.8 441.45 0.024696
255 3570.84 3531.6 3472.74 3394.26 3345.21 3286.35 | 2795.85 30 49.8 490.5 0.02744
30s 3590.46 | 3541.41 | 3492.36 3433.5 3384.45 332559 | 2805.66 30 49.8 519.93 0.029086
355 3570.84 | 352179 | 3472.74 3413.88 3345.21 3286.35 | 2795.85 30 49.8 490.5 0.02744
40 3580.65 | 3541.41 | 3482.55 3413.88 3355.02 3296.16 | 2795.85 30 49.8 500.31 0.027989
45 3590.46 | 3541.41 | 3492.36 3423.69 3374.64 3315.78 | 2805.66 30 49.8 510.12 0.028537
50s 3619.89 | 3570.84 | 3511.98 3443.31 3384.45 332559 | 2825.28 30 49.8 500.31 0.027989
555 3619.89 | 3561.03 | 3511.98 3453.12 3384.45 332559 | 2825.28 30 49.8 500.31 0.027989
60's 3619.89 | 3561.03 | 3511.98 3443.31 3384.45 3335.4 2835.09 30 49.8 500.31 0.027989
65s 3619.89 | 3551.22 | 3511.98 3433.5 3384.45 332559 | 2835.09 30 49.8 490.5 0.02744
70s 3619.89 | 3570.84 | 3521.79 3453.12 3384.45 3345.21 2844.9 30 49.8 500.31 0.027989
755 3629.7 3570.84 | 3521.79 3453.12 3384.45 3335.4 2844.9 30 49.8 490.5 0.02744
80's 3619.89 | 3561.03 | 3511.98 3443.31 3384.45 3335.4 2844.9 30 49.8 490.5 0.02744
85s 3629.7 3580.65 3531.6 3462.93 3394.26 3345.21 2844.9 30 49.8 500.31 0.027989
90's 3629.7 3570.84 | 3521.79 3453.12 3384.45 3335.4 2844.9 30 49.8 490.5 0.02744
95 3619.89 | 3570.84 | 3521.79 3492.36 3384.45 3325.59 2844.9 30 49.8 480.69 0.026891
100 3649.32 | 3590.46 | 3541.41 3472.74 3472.74 3364.83 | 2854.71 30 49.8 510.12 0.028537
105s 3629.7 3561.03 | 3511.98 3453.12 3394.26 3335.4 2844.9 30 49.8 490.5 0.02744
P1ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT APORT f ORT
3604.474 | 3551.22 | 3501.236 | 3435369 | 3376.976 | 3316.247 | 2831.82 493.9367 | 0.027632
t1 (Pa) 12 (Pa) 13 (Pa) 4 (Pa) 5 (Pa) 6 (Pa)
3.694516 3.46766 4.569533 4.051004 4.213045 3.360713
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10.Deney

m = | 0.56391 (kg/s) | v'= | 0.000564 (m*/s) | vort= | 0.932382(m/s) | Re= 30332.47
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 3227.49 3168.63 3119.58 3070.53 3001.86 2962.62 2511.36 30 53.2 451.26 0.028809
10s 3227.49 3168.63 3129.39 3060.72 3001.86 2952.81 2511.36 30 53.2 441.45 0.028183
155 32373 3178.44 3139.2 3080.34 3001.86 2972.43 2511.36 30 53.2 461.07 0.029436
20s 3198.06 3158.82 3119.58 3060.72 2992.05 2952.81 2511.36 30 53.2 441.45 0.028183
25 3198.06 3158.82 3099.96 3041.1 2992.05 2943 2501.55 30 53.2 441.45 0.028183
30s 3217.68 3158.82 3119.58 3060.72 2992.05 2952.81 2501.55 30 53.2 451.26 0.028809
355 3227.49 3158.82 3129.39 3080.34 3001.86 2962.62 2511.36 30 53.2 451.26 0.028809
40s 3227.49 3168.63 3129.39 3060.72 3001.86 2962.62 2511.36 30 53.2 451.26 0.028809
45s 3178.44 3129.39 3090.15 3031.29 2962.62 2923.38 2491.74 30 53.2 431.64 0.027557
50s 3198.06 3149.01 3099.96 3050.91 2992.05 2943 2501.55 30 53.2 441.45 0.028183
555 32373 3178.44 3139.2 3080.34 3021.48 2972.43 2511.36 30 53.2 461.07 0.029436
60's 3217.68 3158.82 3129.39 3060.72 2992.05 2952.81 2511.36 30 53.2 441.45 0.028183
65s 3227.49 3158.82 3129.39 3080.34 3001.86 2962.62 2511.36 30 53.2 451.26 0.028809
70s 3198.06 3158.82 3119.58 3060.72 3001.86 2952.81 2511.36 30 53.2 441.45 0.028183
75s 3198.06 3158.82 3099.96 3060.72 2992.05 2952.81 2511.36 30 53.2 441.45 0.028183
80s 3198.06 3149.01 3119.58 3060.72 2992.05 2952.81 2511.36 30 53.2 441.45 0.028183
85s 3227.49 3168.63 3129.39 3060.72 3001.86 2962.62 2511.36 30 53.2 451.26 0.028809
90's 3217.68 3158.82 3129.39 3060.72 3001.86 2962.62 2511.36 30 53.2 451.26 0.028809
955 3227.49 3178.44 3129.39 3080.34 3021.48 2972.43 2511.36 30 53.2 461.07 0.029436
100's 3198.06 3158.82 3099.96 3060.72 2992.05 2943 2511.36 30 53.2 431.64 0.027557
105 3198.06 3158.82 3099.96 3050.91 3001.86 2943 2511.36 30 53.2 431.64 0.027557
P1ORT P2 ORT P3 ORT P4 ORT PS5 ORT P6 ORT P7 ORT APORT f ORT
3213.476 | 3161.156 | 3119.113 | 3062.589 | 2998.123 | 2955.146 | 2509.024 446.1214 | 0.028481
t1 (Pa) 12 (Pa) 13 (Pa) 4 (Pa) 5 (Pa) 6 (Pa)
3.6297 2.916723 3.921372 4.472309 2.981539 3.094967
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11.Deney

m = | 0.525394 (kg/s) v'= | 0.000525 (m’/s) | vort= | 0.868699 (m/s) | Re= 28260.72
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 2884.14 2835.09 2786.04 2746.8 2697.75 2648.7 2236.68 30 57.1 412.02 0.030302
10s 2884.14 2835.09 2786.04 2736.99 2687.94 2638.89 2236.68 30 57.1 402.21 0.029581
155 2884.14 2835.09 2786.04 2736.99 2687.94 2648.7 2246.49 30 57.1 402.21 0.029581
20s 2874.33 2835.09 2786.04 2736.99 2678.13 2638.89 2246.49 30 57.1 392.4 0.028859
25 2893.95 2844.9 2795.85 2746.8 2697.75 2668.32 2246.49 30 57.1 421.83 0.031024
30s 2884.14 2835.09 2795.85 2746.8 2687.94 2648.7 2246.49 30 57.1 402.21 0.029581
355 2893.95 2844.9 2795.85 2746.8 2697.75 2648.7 2246.49 30 57.1 402.21 0.029581
40s 2864.52 2825.28 2776.23 2727.18 2678.13 2629.08 2236.68 30 57.1 392.4 0.028859
45s 2884.14 2844.9 2795.85 2746.8 2687.94 2648.7 2256.3 30 57.1 392.4 0.028859
50s 2884.14 2844.9 2795.85 2746.8 2687.94 2648.7 2256.3 30 57.1 392.4 0.028859
555 2884.14 2844.9 2795.85 2746.8 2687.94 2648.7 2256.3 30 57.1 392.4 0.028859
60s 2893.95 2844.9 2795.85 2746.8 2697.75 2648.7 2256.3 30 57.1 392.4 0.028859
65s 2893.95 2844.9 2795.85 2766.42 2697.75 2668.32 2256.3 30 57.1 412.02 0.030302
70s 2893.95 2844.9 2795.85 2746.8 2697.75 2648.7 2256.3 30 57.1 392.4 0.028859
755 2874.33 2844.9 2795.85 2736.99 2687.94 2638.89 2246.49 30 57.1 392.4 0.028859
80s 2835.09 2835.09 2786.04 2746.8 2687.94 2648.7 2246.49 30 57.1 402.21 0.029581
85s 2884.14 2835.09 2786.04 2736.99 2687.94 2648.7 2246.49 30 57.1 402.21 0.029581
90's 2884.14 2844.9 2795.85 2746.8 2697.75 2648.7 2246.49 30 57.1 402.21 0.029581
955 2884.14 2844.9 2786.04 2746.8 2697.75 2648.7 2256.3 30 57.1 392.4 0.028859
100s 2903.76 2854.71 2805.66 2756.61 2707.56 2668.32 2256.3 30 57.1 412.02 0.030302
105s 2884.14 2825.28 2786.04 2727.18 2687.94 2648.7 2246.49 30 57.1 402.21 0.029581
P1ORT P2 ORT P3 ORT P4 ORT PS5 ORT P6 ORT P7 ORT APORT f ORT
2883.206 | 2840.229 | 2791.646 | 2743.997 | 2691.677 | 2649.167 | 2248.826 400.3414 | 0.029443
t1 (Pa) 12 (Pa) 13 (Pa) 4 (Pa) 5 (Pa) 6 (Pa)
2.981539 3.370436 3.30562 3.6297 2.949131 2.777369
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12.Deney

= | 05(kefs) | v'=s | 0.0005(m’/s) | vort= | 0.826712(m/s) | Re= 26894.79
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 2530.98 2491.74 2452.5 2403.45 2354.4 2315.16 1971.81 30 60 343.35 0.027882
10s 2530.98 2491.74 2452.5 2403.45 2364.21 2334.78 1971.81 30 60 362.97 0.029475
15s 2570.22 2501.55 2472.12 2452.5 2393.64 2354.4 1981.62 30 60 372.78 0.030272
20s 2550.6 2491.74 2452.5 2403.45 2364.21 2315.16 1981.62 30 60 333.54 0.027085
255 2550.6 2501.55 2462.31 2413.26 2374.02 2334.78 1981.62 30 60 353.16 0.028678
30s 2550.6 2491.74 2462.31 2403.45 2364.21 2315.16 1971.81 30 60 343.35 0.027882
35s 2481.93 2452.5 2403.45 2354.4 2305.35 2266.11 1922.76 30 60 343.35 0.027882
40s 2550.6 2491.74 2462.31 2403.45 2364.21 2315.16 1971.81 30 60 343.35 0.027882
45s 2550.6 2491.74 2462.31 2413.26 2364.21 2315.16 1971.81 30 60 343.35 0.027882
50s 2550.6 2491.74 2472.12 2403.45 2374.02 2334.78 1981.62 30 60 353.16 0.028678
555 2560.41 2511.36 2481.93 2432.88 2383.83 2354.4 1981.62 30 60 372.78 0.030272
60 s 2530.98 2481.93 2442.69 2393.64 2354.4 2305.35 1942.38 30 60 362.97 0.029475
65s 2530.98 2491.74 2452.5 2403.45 2364.21 2315.16 1971.81 30 60 343.35 0.027882
70s 2530.98 2491.74 2452.5 2403.45 2364.21 2315.16 1971.81 30 60 343.35 0.027882
75s 2530.98 2491.74 2462.31 2413.26 2364.21 2315.16 1971.81 30 60 343.35 0.027882
80s 2491.74 2462.31 2413.26 2374.02 2315.16 2275.92 1962 30 60 313.92 0.025492
85s 2570.22 2511.36 2491.74 2452.5 2393.64 2354.4 1981.62 30 60 372.78 0.030272
90s 2540.79 2491.74 2462.31 2403.45 2364.21 2315.16 1981.62 30 60 333.54 0.027085
95s 2540.79 2491.74 2462.31 2403.45 2364.21 2315.16 1971.81 30 60 343.35 0.027882
100 s 2540.79 2472.12 2452.5 2403.45 2364.21 2315.16 1971.81 30 60 343.35 0.027882
105 s 2550.6 2491.74 2472.12 2413.26 2374.02 2393.64 1981.62 30 60 412.02 0.033458
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT APORT f ORT
2539.856 2489.871 2457.171 2407.187 2363.276 2322.634 1971.343 351.2914 0.028527
1 (Pa) 12 (Pa) 13 (Pa) 4 (Pa) 5 (Pa) 6 (Pa)
3.46766 2.268562 3.46766 3.046355 2.819499 2.437084
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13.Deney

m = | 0.460123 (kg/s) | v'= | 0.00046 (m’/s) | vort= | 0.760778 (m/s) | Re= 24749.8
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 2217.06 2177.82 2158.2 2109.15 2069.91 | 2020.86 | 1716.75 30 65.2 304.11 0.029161
10s 2217.06 2177.82 2158.2 2099.34 2060.1 2020.86 | 1716.75 30 65.2 304.11 0.029161
15s 2217.06 2177.82 2148.39 2099.34 2060.1 2011.05 1716.75 30 65.2 294.3 0.028221
205 2217.06 2177.82 2148.39 2099.34 2060.1 2020.86 | 1716.75 30 65.2 304.11 0.029161
255 2207.25 2177.82 2158.2 2099.34 2060.1 2020.86 | 1706.94 30 65.2 313.92 0.030102
30s 2217.06 2168.01 2158.2 2109.15 2069.91 | 2020.86 | 1716.75 30 65.2 304.11 0.029161
35s 2217.06 2177.82 2148.39 2099.34 2060.1 2040.48 | 1716.75 30 65.2 323.73 0.031043
40 2207.25 2168.01 2138.58 2089.53 2050.29 | 2020.86 | 1716.75 30 65.2 304.11 0.029161
45 2217.06 2177.82 2158.2 2109.15 2060.1 2011.05 1716.75 30 65.2 294.3 0.028221
50s 2217.06 2168.01 2148.39 2109.15 2060.1 2020.86 | 1716.75 30 65.2 304.11 0.029161
555 2197.44 2158.2 2118.96 2079.72 2050.29 | 2020.86 | 1706.94 30 65.2 313.92 0.030102
60s 2207.25 2158.2 2138.58 2099.34 2050.29 | 2011.05 1706.94 30 65.2 304.11 0.029161
65s 2217.06 2168.01 2148.39 2099.34 2060.1 2020.86 | 1706.94 30 65.2 313.92 0.030102
70s 2197.44 2158.2 2138.58 2079.72 2050.29 | 2011.05 1706.94 30 65.2 304.11 0.029161
75s 2207.25 2168.01 2148.39 2079.72 2050.29 | 2011.05 1706.94 30 65.2 304.11 0.029161
80's 2217.06 2158.2 2148.39 2099.34 2060.1 2020.86 | 1706.94 30 65.2 313.92 0.030102
85s 2236.68 2168.01 2158.2 2099.34 2069.91 | 2020.86 | 1716.75 30 65.2 304.11 0.029161
90 2207.25 2168.01 2138.58 2079.72 2050.29 | 2001.24 | 1706.94 30 65.2 294.3 0.028221
95 s 2217.06 2177.82 2148.39 2099.34 2060.1 2020.86 | 1706.94 30 65.2 313.92 0.030102
100's 2207.25 2168.01 2148.39 2079.72 2050.29 | 2011.05 1706.94 30 65.2 304.11 0.029161
105 2207.25 2158.2 2138.58 2079.72 2050.29 | 2011.05 1716.75 30 65.2 294.3 0.028221
P1ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT APORT f ORT
2212.856 | 2169.411 | 2147.456 | 2095.136 | 2057.764 | 2017.59 | 1712.079 305.5114 | 0.029296
Tl (Pa) 12 (Pa) 13 (Pa) 4 (Pa) 5 (Pa) 6 (Pa)
3.013947 1.523178 3.6297 2.592643 2.787091 2.119486
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14.Deney

m = | 0.42735 (ke/s) | v'= | 0.000427 (m’/s) | vort= | 0.706591 (m/s) | Re= 22987
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 1952.19 1903.14 1873.71 1844.28 1805.04 1785.42 1500.93 30 70.2 284.49 0.031624
10s 1942.38 1903.14 1873.71 1844.28 1805.04 1785.42 1500.93 30 70.2 284.49 0.031624
15s 1922.76 1883.52 1863.9 1824.66 1795.23 1775.61 1491.12 30 70.2 284.49 0.031624
20s 1942.38 1903.14 1873.71 1844.28 1805.04 1785.42 1510.74 30 70.2 274.68 0.030534
25s 1922.76 1854.09 1873.71 1844.28 1805.04 1785.42 1491.12 30 70.2 294.3 0.032715
30s 1922.76 1883.52 1863.9 1824.66 1795.23 1775.61 1500.93 30 70.2 274.68 0.030534
35s 1942.38 1903.14 1873.71 1844.28 1805.04 1785.42 1500.93 30 70.2 284.49 0.031624
40's 1922.76 1903.14 1873.71 1824.66 1795.23 1775.61 1500.93 30 70.2 274.68 0.030534
45s 1952.19 1903.14 1873.71 1854.09 1814.85 1795.23 1500.93 30 70.2 294.3 0.032715
50s 1942.38 1903.14 1873.71 1824.66 1805.04 1775.61 1510.74 30 70.2 264.87 0.029443
555 1942.38 1903.14 1873.71 1824.66 1805.04 1785.42 1510.74 30 70.2 274.68 0.030534
60 s 1942.38 1903.14 1873.71 1844.28 1805.04 1785.42 1500.93 30 70.2 284.49 0.031624
65s 1942.38 1903.14 1873.71 1844.28 1805.04 1785.42 1500.93 30 70.2 284.49 0.031624
70s 1952.19 1912.95 1883.52 1844.28 1814.85 1785.42 1491.12 30 70.2 294.3 0.032715
75s 1922.76 1893.33 1863.9 1824.66 1795.23 1775.61 1491.12 30 70.2 284.49 0.031624
80s 1952.19 1912.95 1863.9 1854.09 1755.99 1785.42 1500.93 30 70.2 284.49 0.031624
85s 1942.38 1903.14 1873.71 1844.28 1805.04 1775.61 1500.93 30 70.2 274.68 0.030534
90s 1942.38 1893.33 1873.71 1824.66 1805.04 1775.61 1500.93 30 70.2 274.68 0.030534
95s 1942.38 1893.33 1873.71 1824.66 1805.04 1775.61 1500.93 30 70.2 274.68 0.030534
100 s 1922.76 1903.14 1873.71 1824.66 1805.04 1775.61 1510.74 30 70.2 264.87 0.029443
105 s 1942.38 1893.33 1873.71 1844.28 1805.04 1785.42 1491.12 30 70.2 294.3 0.032715
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT APORT f ORT
1938.643 1898.001 1872.309 1836.806 1801.77 1781.683 1500.463 281.22 0.031261
t1 (Pa) 12 (Pa) 13 (Pa) 4 (Pa) 5 (Pa) 6 (Pa)
2.819499 1.782442 2.463011 2.430603 1.393546 1.950964
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15.Deney

m = | 0.346021 (kg/s) | v'= | 0.000346 (m’/s) | vort= | 0572119 (m/s) | Re= 18612.31
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 1393.02 1373.4 1363.59 | 1324.35 1294.92 1275.3 1079.1 30 86.7 196.2 0.033267
10s 1412.64 1373.4 1363.59 | 1324.35 1304.73 1285.11 1088.91 30 86.7 196.2 0.033267
15s 1451.88 1412.64 | 1393.02 | 1363.59 1343.97 1324.35 1088.91 30 86.7 235.44 0.039921
20s 1393.02 1373.4 1353.78 | 1314.54 1294.92 1275.3 1088.91 30 86.7 186.39 0.031604
255 1412.64 1383.21 | 1363.59 | 1334.16 1314.54 1294.92 1088.91 30 86.7 206.01 0.034931
30s 1461.69 1412.64 | 1393.02 1373.4 1334.16 1324.35 1098.72 30 86.7 225.63 0.038258
35s 1383.21 1363.59 | 1334.16 | 1314.54 1285.11 1265.49 1079.1 30 86.7 186.39 0.031604
40 1402.83 1373.4 1363.59 | 1324.35 1294.92 1285.11 1069.29 30 86.7 215.82 0.036594
45 1402.83 1373.4 1353.78 | 1324.35 1304.73 1285.11 1079.1 30 86.7 206.01 0.034931
50s 1422.45 1383.21 1373.4 1334.16 1314.54 1294.92 1088.91 30 86.7 206.01 0.034931
555 1402.83 1373.4 1353.78 | 1324.35 1304.73 1285.11 1079.1 30 86.7 206.01 0.034931
60s 1383.21 1363.59 | 1334.16 | 1314.54 1285.11 1265.49 1079.1 30 86.7 186.39 0.031604
65s 1402.83 1373.4 1363.59 | 1324.35 1294.92 1285.11 1079.1 30 86.7 206.01 0.034931
70s 1393.02 1373.4 1353.78 | 1314.54 1294.92 1275.3 1079.1 30 86.7 196.2 0.033267
75s 1432.26 1393.02 | 1383.21 | 1353.78 1324.35 1304.73 1098.72 30 86.7 206.01 0.034931
80's 1402.83 1373.4 1353.78 | 1324.35 1294.92 1275.3 1079.1 30 86.7 196.2 0.033267
85s 1412.64 1373.4 1353.78 | 1324.35 1304.73 1285.11 1088.91 30 86.7 196.2 0.033267
90 1402.83 1373.4 1353.78 | 1324.35 1304.73 1285.11 1079.1 30 86.7 206.01 0.034931
95 s 1402.83 1373.4 1353.78 | 1324.35 1304.73 1285.11 1079.1 30 86.7 206.01 0.034931
100's 1412.64 1383.21 1373.4 1334.16 1314.54 1294.92 1088.91 30 86.7 206.01 0.034931
105 1383.21 1353.78 | 1334.16 | 1304.73 1275.3 1255.68 1059.48 30 86.7 196.2 0.033267
P1ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT APORT f ORT
1407.969 | 1377.604 | 1360.32 | 1328.554 | 1304.263 | 1286.044 | 1082.837 203.2071 | 0.034456
t1 (Pa) 12 (Pa) 13 (Pa) 4 (Pa) 5 (Pa) 6 (Pa)
2.106522 1.199097 2.203746 1.685218 1.263913 1.40975
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PPRC Boru:

1.Deney
= 0.78534 (kg/s) v'= 0.000785 (m/s) ‘ vort= 2.379361 (m/s) Re= 57182.76
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 7210.35 6974.91 6749.28 6474.6 6180.3 5738.85 3305.97 30 38.2 2432.88 0.017619
10's 7171.11 6935.67 6710.04 6415.74 6121.44 5729.04 3256.92 30 38.2 2472.12 0.017903
15s 7180.92 6945.48 6729.66 6435.36 6150.87 5758.47 3296.16 30 38.2 2462.31 0.017832
20s 7161.3 6925.86 6680.61 6415.74 6121.44 5748.66 3276.54 30 38.2 2472.12 0.017903
255 7171.11 6935.67 6719.85 6425.55 6141.06 5758.47 3286.35 30 38.2 2472.12 0.017903
30s 7171.11 6935.67 6719.85 6435.36 6141.06 5748.66 3276.54 30 38.2 2472.12 0.017903
355 7082.82 6847.38 6651.18 6356.88 6092.01 5699.61 3247.11 30 38.2 2452.5 0.017761
40s 7171.11 6935.67 6729.66 6435.36 6141.06 5758.47 3296.16 30 38.2 2462.31 0.017832
45s 7180.92 6945.48 6729.66 6435.36 6150.87 5758.47 3296.16 30 38.2 2462.31 0.017832
50s 7357.5 7122.06 6886.62 6582.51 6327.45 5925.24 3384.45 30 38.2 2540.79 0.018401
55 7367.31 7131.87 6886.62 6592.32 6327.45 5935.05 3384.45 30 38.2 2550.6 0.018472
60s 7357.5 7122.06 6876.81 6582.51 6288.21 5905.62 3355.02 30 38.2 2550.6 0.018472
65 s 7367.31 7131.87 6886.62 6592.32 6317.64 5905.62 3384.45 30 38.2 2521.17 0.018259
70s 7357.5 7122.06 6886.62 6582.51 6298.02 5905.62 3355.02 30 38.2 2550.6 0.018472
75s 7386.93 7151.49 6886.62 6631.56 6347.07 5954.67 3384.45 30 38.2 2570.22 0.018614
80s 7318.26 7082.82 6847.38 6543.27 6258.78 5866.38 3345.21 30 38.2 2521.17 0.018259
85s 7406.55 7171.11 6935.67 6641.37 6356.88 5964.48 3384.45 30 38.2 2580.03 0.018685
90s 7269.21 7033.77 6778.71 6484.41 6219.54 5827.14 3296.16 30 38.2 2530.98 0.01833
95 s 7220.16 6984.72 6759.09 6454.98 6190.11 5797.71 3315.78 30 38.2 2481.93 0.017974
100 s 7180.92 6945.48 6739.47 6435.36 6160.68 5778.09 3296.16 30 38.2 2481.93 0.017974
105 s 7161.3 6925.86 6710.04 6396.12 6141.06 5758.47 3296.16 30 38.2 2462.31 0.017832
P1 ORT P2 ORT P3 ORT P4 ORT PS5 ORT P6 ORT P7 ORT APORT f ORT
7250.057 | 7014.617 | 6785.717 | 6492.819 6213 5820.133 | 3319.984 2500.149 | 0.018106
t1(Pa) 12 (Pa) 13 (Pa) 4 (Pa) 5 (Pa) 6 (Pa)
12.0663 11.73113 15.01105 14.3407 20.13444 12.81326
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2.Deney

= | 0704225 (kg/s) | v'= | 0.000704 (m’/s) | vort= | 2.133605 (m/s) | Re= 51276.56
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 6376.5 6003.72 5807.52 5552.46 5317.02 4993.29 2844.9 30 42.6 2148.39 0.019349
10s 6337.26 5964.48 5768.28 5483.79 5277.78 4963.86 2825.28 30 42.6 2138.58 0.019261
15s 6366.69 5993.91 5797.71 5532.84 5307.21 4983.48 2844.9 30 42.6 2138.58 0.019261
20s 6347.07 5974.29 5778.09 5513.22 5307.21 4983.48 2825.28 30 42.6 2158.2 0.019438
25s 6405.93 6033.15 5807.52 5562.27 5346.45 5022.72 2835.09 30 42.6 2187.63 0.019703
30s 6415.74 6042.96 5827.14 5562.27 5356.26 5012.91 2854.71 30 42.6 2158.2 0.019438
35s 6366.69 5993.91 5797.71 5513.22 5307.21 4993.29 2825.28 30 42.6 2168.01 0.019526
40 s 6415.74 6042.96 5827.14 5572.08 5346.45 5022.72 2854.71 30 42.6 2168.01 0.019526
45s 6366.69 5993.91 5787.9 5532.84 5307.21 4983.48 2835.09 30 42.6 2148.39 0.019349
50s 6464.79 6092.01 5836.95 5572.08 5356.26 5022.72 2854.71 30 42.6 2168.01 0.019526
55s 6356.88 5984.1 5797.71 5513.22 5307.21 4973.67 2815.47 30 42.6 2158.2 0.019438
60 s 6356.88 5984.1 5787.9 5513.22 5307.21 4973.67 2835.09 30 42.6 2138.58 0.019261
65 s 6327.45 5954.67 5758.47 5503.41 5287.59 4963.86 2825.28 30 42.6 2138.58 0.019261
70s 6366.69 5993.91 5797.71 5503.41 5307.21 4973.67 2825.28 30 42.6 2148.39 0.019349
75s 6337.26 5964.48 5768.28 5503.41 5297.4 4963.86 2825.28 30 42.6 2138.58 0.019261
80s 6366.69 5993.91 5797.71 5542.65 5307.21 4993.29 2835.09 30 42.6 2158.2 0.019438
85s 6376.5 6003.72 5807.52 5552.46 5317.02 5003.1 2854.71 30 42.6 2148.39 0.019349
90 s 6366.69 5993.91 5797.71 5532.84 5307.21 4983.48 2835.09 30 42.6 2148.39 0.019349
95s 6366.69 5993.91 5797.71 5552.46 5307.21 5003.1 2835.09 30 42.6 2168.01 0.019526
100 s 6366.69 5993.91 5797.71 5532.84 5307.21 4983.48 2825.28 30 42.6 2158.2 0.019438
105s 6376.5 6003.72 5807.52 5552.46 5336.64 5012.91 2854.71 30 42.6 2158.2 0.019438
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT AP ORT f ORT
6372.763 5999.983 5797.71 5533.307 5315.151 4990.954 2836.491 2154.463 0.019404
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
19.10497 10.36648 13.55065 11.18048 16.6151 11.04162
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3.Deney

= | 0.645161 (kg/s) | v'= | 0.000645 (m/s) | vort= | 1.954658 (m/s) | Re= 46975.95
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
55 5444.55 5209.11 5061.96 4806.9 4630.32 4355.64 246231 30 46.5 1893.33 0.020317
10's 5346.45 5111.01 4963.86 4708.8 4532.22 4355.64 2423.07 30 46.5 1932.57 0.020739
15s 5395.5 5160.06 4983.48 4728.42 4571.46 4296.78 244269 30 46.5 1854.09 0.019896
20s 5375.88 5140.44 4954.05 4708.8 4551.84 4286.97 2423.07 30 46.5 1863.9 0.020002
255 5307.21 5071.77 4905 4649.94 4483.17 4228.11 2364.21 30 46.5 1863.9 0.020002
30s 5317.02 5081.58 4905 4669.56 4512.6 4257.54 2413.26 30 46.5 1844.28 0.019791
355 5346.45 5111.01 4924.62 4679.37 4522.41 4267.35 2393.64 30 46.5 1873.71 0.020107
40's 5444.55 5209.11 5061.96 4816.71 4649.94 4394.88 246231 30 46.5 1932.57 0.020739
455 5346.45 5111.01 4924.62 4689.18 4532.22 4277.16 2423.07 30 46.5 1854.09 0.019896
50's 5346.45 5111.01 4944.24 4698.99 4522.41 4277.16 2423.07 30 46.5 1854.09 0.019896
555 5346.45 5111.01 494424 4698.99 4532.22 4286.97 2403.45 30 46.5 1883.52 0.020212
60s 5346.45 5111.01 4924.62 4698.99 4522.41 4277.16 2413.26 30 46.5 1863.9 0.020002
65s 5356.26 5120.82 4963.86 4718.61 4561.65 4306.59 2413.26 30 46.5 1893.33 0.020317
70's 5424.93 5189.49 5012.91 4787.28 4620.51 4375.26 2423.07 30 46.5 1952.19 0.020949
75s 5375.88 5140.44 5012.91 4718.61 4571.46 4316.4 2432.88 30 46.5 1883.52 0.020212
80s 5346.45 5111.01 4963.86 4708.8 4532.22 4286.97 2423.07 30 46.5 1863.9 0.020002
85s 5326.83 5091.39 4914.81 4669.56 4502.79 4257.54 2393.64 30 46.5 1863.9 0.020002
90's 5307.21 5071.77 4914.81 4659.75 4502.79 4257.54 2393.64 30 46.5 1863.9 0.020002
95 s 5199.3 4963.86 4806.9 4571.46 4404.69 4139.82 2354.4 30 46.5 1785.42 0.019159
100 s 5317.02 5081.58 4914.81 4679.37 4522.41 4277.16 2403.45 30 46.5 1873.71 0.020107
105 s 5336.64 5101.2 4924.62 4689.18 4532.22 4286.97 2403.45 30 46.5 1883.52 0.020212
P1 ORT P2 ORT P3 ORT P4 ORT PS5 ORT P6 ORT P7 ORT APORT f ORT
5350.187 | 5114.747 | 4948.911 | 4702.727 | 4538.76 | 4288.839 | 2413.727 1875.111 | 0.020122
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
12.0663 8.49908 12.61694 8.403316 12.80847 9.609946
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4.Deney

= | 0.60241 (kg/s) | v'= | 0.000602 (m/s) | vort= | 1.825132 (m/s) | Re= 43863.08
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 4777.47 4561.65 4385.07 4179.06 4022.1 3796.47 2128.77 30 49.8 1667.7 0.020526
10s 4806.9 4591.08 4453.74 4228.11 4100.58 3884.76 2158.2 30 49.8 1726.56 0.021251
15s 4679.37 4463.55 4306.59 4090.77 3943.62 3727.8 2109.15 30 49.8 1618.65 0.019923
20s 4708.8 4492.98 4375.26 4130.01 3992.67 3776.85 2118.96 30 49.8 1657.89 0.020406
25s 4698.99 4483.17 4326.21 4100.58 3973.05 3737.61 2099.34 30 49.8 1638.27 0.020164
30s 4689.18 4473.36 4326.21 4100.58 3973.05 3737.61 2109.15 30 49.8 1628.46 0.020043
35s 4640.13 4424.31 4296.78 4041.72 3924 3698.37 2079.72 30 49.8 1618.65 0.019923
40s 4787.28 4571.46 4414.5 4188.87 4041.72 3816.09 2148.39 30 49.8 1667.7 0.020526
45s 4787.28 4571.46 4404.69 4188.87 4041.72 3825.9 2138.58 30 49.8 1687.32 0.020768
50s 4708.8 4492.98 4336.02 4130.01 3982.86 3747.42 2109.15 30 49.8 1638.27 0.020164
55s 4689.18 4473.36 4326.21 4090.77 3943.62 3727.8 2109.15 30 49.8 1618.65 0.019923
60s 4738.23 4522.41 4375.26 4139.82 4012.29 3786.66 2128.77 30 49.8 1657.89 0.020406
65s 4728.42 4512.6 4365.45 4139.82 4002.48 3786.66 2118.96 30 49.8 1667.7 0.020526
70s 4718.61 4502.79 4375.26 4130.01 4012.29 3776.85 2128.77 30 49.8 1648.08 0.020285
75 s 4708.8 4492.98 4326.21 4120.2 3982.86 3737.61 2118.96 30 49.8 1618.65 0.019923
80s 4610.7 4394.88 4228.11 4031.91 3894.57 3639.51 2060.1 30 49.8 1579.41 0.01944
85s 4689.18 4473.36 4326.21 4090.77 3933.81 3708.18 2099.34 30 49.8 1608.84 0.019802
90 s 4728.42 4512.6 4375.26 4139.82 4002.48 3767.04 2118.96 30 49.8 1648.08 0.020285
95s 4767.66 4551.84 4385.07 4179.06 4031.91 3786.66 2118.96 30 49.8 1667.7 0.020526
100 s 4748.04 4532.22 4375.26 4159.44 4022.1 3786.66 2118.96 30 49.8 1667.7 0.020526
105 s 4806.9 4591.08 4434.12 4218.3 4090.77 3845.52 2177.82 30 49.8 1667.7 0.020526
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT APORT f ORT
4724.683 4508.863 4357.976 4134.214 3996.407 3766.573 2118.96 1647.613 0.020279
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
11.06077 7.732966 11.46777 7.062616 11.77901 8.444016
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5.Deney

m = | 0.561798 (kg/s) v'= | 0.000562 (m’/s) | vort= | 1.70209 (m/s) | Re= 40906.02
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 4385.07 4159.44 4002.48 3796.47 3678.75 344331 | 1932.57 30 53.4 1510.74 0.02138
10s 4228.11 4002.48 3874.95 3668.94 3531.6 3315.78 | 1873.71 30 53.4 1442.07 | 0.020408
155 4316.4 4090.77 3943.62 3737.61 3600.27 3404.07 | 1922.76 30 53.4 1481.31 | 0.020964
20s 4365.45 4139.82 4022.1 3806.28 3717.99 3453.12 1962 30 53.4 1491.12 | 0.021102
255 4345.83 4120.2 3973.05 3747.42 3619.89 3413.88 | 1922.76 30 53.4 1491.12 | 0.021102
30s 4198.68 3973.05 3835.71 3639.51 3492.36 3296.16 | 1883.52 30 53.4 1412.64 | 0.019992
35s 4316.4 4090.77 3933.81 3737.61 3600.27 339426 | 1922.76 30 53.4 1471.5 0.020825
40s 4130.01 3904.38 3776.85 3570.84 3423.69 3247.11 | 1805.04 30 53.4 1442.07 | 0.020408
45 4306.59 4080.96 3933.81 3737.61 3590.46 339426 | 1912.95 30 53.4 1481.31 | 0.020964
50s 4316.4 4090.77 3943.62 3737.61 3600.27 3404.07 | 1922.76 30 53.4 1481.31 | 0.020964
555 4326.21 4100.58 3943.62 3747.42 3610.08 3404.07 | 1922.76 30 53.4 1481.31 | 0.020964
60s 4326.21 4100.58 3963.24 3747.42 3639.51 3413.88 | 1903.14 30 53.4 1510.74 0.02138
655 4296.78 4071.15 3933.81 3737.61 3590.46 3404.07 | 1903.14 30 53.4 1500.93 | 0.021241
70s 4296.78 4071.15 4031.91 3806.28 3688.56 3472.74 | 1971.81 30 53.4 1500.93 | 0.021241
75s 4316.4 4090.77 3943.62 3747.42 3600.27 339426 | 1922.76 30 53.4 1471.5 0.020825
80s 4316.4 4090.77 3933.81 3737.61 3610.08 3413.88 | 1922.76 30 53.4 1491.12 | 0.021102
85s 4120.2 3894.57 3747.42 3551.22 3413.88 3207.87 | 1824.66 30 53.4 1383.21 | 0.019575
90 4316.4 4090.77 3933.81 3737.61 3590.46 339426 | 1912.95 30 53.4 1481.31 | 0.020964
95s 4316.4 4090.77 3943.62 3747.42 3610.08 3404.07 | 1912.95 30 53.4 1491.12 | 0.021102
100's 4336.02 4110.39 3973.05 3747.42 3639.51 3413.88 | 1932.57 30 53.4 1481.31 | 0.020964
105 4316.4 4090.77 3963.24 3737.61 3610.08 3413.88 | 1912.95 30 53.4 1500.93 | 0.021241
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT APORT f ORT
4294911 | 4069.281 | 3931.007 | 3724.997 | 3593.263 | 3385.851 | 1909.68 1476.171 | 0.020891
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
11.56354 7.086557 10.55801 6.751382 10.62984 7.565379
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6.Deney

= | 0.534442 (kg/s) | v'= | 0.000534 (m/s) | vort= | 1.619209 (m/s) | Re= 38914.16
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 3933.81 3737.61 3610.08 3423.69 3305.97 3099.96 1746.18 22.5 42.1 1353.78 0.02117
10s 3924 3727.8 3590.46 3404.07 3296.16 3090.15 1736.37 22.5 42.1 1353.78 0.02117
15s 3973.05 3776.85 3639.51 34335 3325.59 3119.58 1765.8 22.5 42.1 1353.78 0.02117
20s 3904.38 3708.18 3590.46 3394.26 3276.54 3060.72 1726.56 22.5 42.1 1334.16 0.020863
25s 3963.24 3767.04 3629.7 34335 3325.59 3119.58 1765.8 22.5 42.1 1353.78 0.02117
30s 3924 3727.8 3590.46 3394.26 3296.16 3080.34 1736.37 22.5 42.1 1343.97 0.021017
35s 3963.24 3767.04 3629.7 34335 3325.59 3119.58 1755.99 22.5 42.1 1363.59 0.021324
40s 3924 3727.8 3590.46 3394.26 3296.16 3090.15 1746.18 22.5 42.1 1343.97 0.021017
45s 3924 3727.8 3600.27 3394.26 3296.16 3090.15 1746.18 22.5 42.1 1343.97 0.021017
50s 3933.81 3737.61 3600.27 3413.88 3305.97 3099.96 1746.18 22.5 42.1 1353.78 0.02117
55s 3943.62 3747.42 3619.89 3423.69 3315.78 3109.77 1746.18 22.5 42.1 1363.59 0.021324
60s 3933.81 3737.61 3600.27 3404.07 3305.97 3099.96 1746.18 22.5 42.1 1353.78 0.02117
65s 3943.62 3747.42 3619.89 3423.69 3315.78 3119.58 1746.18 22.5 42.1 1373.4 0.021477
70s 3933.81 3737.61 3610.08 3404.07 3305.97 3099.96 1746.18 22.5 42.1 1353.78 0.02117
75 s 3924 3727.8 3610.08 3413.88 3296.16 3090.15 1746.18 22.5 42.1 1343.97 0.021017
80s 3924 3727.8 3590.46 3404.07 3286.35 3080.34 1736.37 22.5 42.1 1343.97 0.021017
85s 3914.19 3717.99 3590.46 3394.26 3286.35 3080.34 1736.37 22.5 42.1 1343.97 0.021017
90s 3933.81 3737.61 3610.08 3413.88 3305.97 3099.96 1746.18 22.5 42.1 1353.78 0.02117
95s 3943.62 3747.42 3639.51 3423.69 3325.59 3109.77 1765.8 22.5 42.1 1343.97 0.021017
100 s 3924 3727.8 3600.27 3404.07 3305.97 3090.15 1746.18 22.5 42.1 1343.97 0.021017
105 s 3924 3727.8 3600.27 3404.07 3296.16 3099.96 1746.18 22.5 42.1 1353.78 0.02117
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT APORT f ORT
3933.81 3737.61 3607.744 3411.077 3304.569 3097.624 1746.647 1350.977 0.021126
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
10.05525 6.655618 10.07919 5.458564 10.60589 6.923758
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7.Deney

m= | 0.528169 (kg/s) | v'= | 0.000528 (m*/s) | vort= | 1.600204 (m/s) | Re= 38457.42
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 3767.04 3492.36 3305.97 3178.44 3080.34 2884.14 1628.46 22.5 42.6 1255.68 0.020105
10s 3757.23 3482.55 3355.02 3178.44 3080.34 2864.52 1628.46 22.5 42.6 1236.06 0.019791
15s 3767.04 3492.36 3374.64 3198.06 3099.96 2903.76 1638.27 22.5 42.6 1265.49 0.020262
20s 3767.04 3492.36 3355.02 3198.06 3090.15 2893.95 1638.27 22.5 42.6 1255.68 0.020105
25s 3776.85 3502.17 3355.02 3207.87 3099.96 2903.76 1638.27 22.5 42.6 1265.49 0.020262
30s 3767.04 3492.36 3374.64 3207.87 3090.15 2903.76 1648.08 22.5 42.6 1255.68 0.020105
35s 3767.04 3492.36 3355.02 3198.06 3090.15 2893.95 1638.27 22.5 42.6 1255.68 0.020105
40s 3757.23 3482.55 3355.02 3198.06 3080.34 2884.14 1628.46 22.5 42.6 1255.68 0.020105
45 s 3776.85 3502.17 3384.45 3198.06 3099.96 2893.95 1638.27 22.5 42.6 1255.68 0.020105
50s 3767.04 3492.36 3374.64 3198.06 3080.34 2884.14 1628.46 22.5 42.6 1255.68 0.020105
55s 3767.04 3492.36 3355.02 3198.06 3080.34 2893.95 1638.27 22.5 42.6 1255.68 0.020105
60s 3767.04 3492.36 3355.02 3188.25 3080.34 2864.52 1628.46 22.5 42.6 1236.06 0.019791
65s 3767.04 3492.36 3374.64 3198.06 3090.15 2903.76 1638.27 22.5 42.6 1265.49 0.020262
70s 3767.04 3492.36 3355.02 3188.25 3080.34 2884.14 1628.46 22.5 42.6 1255.68 0.020105
75s 3776.85 3502.17 3374.64 3198.06 3080.34 2893.95 1628.46 22.5 42.6 1265.49 0.020262
80s 3767.04 3492.36 3374.64 3198.06 3080.34 2893.95 1628.46 22.5 42.6 1265.49 0.020262
85s 3767.04 3492.36 3355.02 3178.44 3060.72 2864.52 1628.46 22.5 42.6 1236.06 0.019791
90 s 3757.23 3482.55 3355.02 3188.25 3080.34 2884.14 1628.46 22.5 42.6 1255.68 0.020105
95s 3767.04 3492.36 3374.64 3198.06 3080.34 2884.14 1628.46 22.5 42.6 1255.68 0.020105
100 s 3767.04 3492.36 3374.64 3198.06 3080.34 2884.14 1628.46 22.5 42.6 1255.68 0.020105
105 s 3767.04 3492.36 3374.64 3198.06 3090.15 2893.95 1638.27 22.5 42.6 1255.68 0.020105
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT APORT f ORT
3767.04 3492.36 3362.494 3194.79 3084.544 2888.344 1633.131 1255.213 0.020098
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
14.07735 6.655618 8.594845 5.650093 10.05525 6.432966
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8.Deney

m= | 0.502232 (kg/s) | v'= | 0.000502 (m*/s) | vort= | 1.521622 (m/s) | Re= 36568.89
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 34335 3256.92 3149.01 2982.24 2884.14 2697.75 1530.36 22.5 44.8 1167.39 0.020672
10s 3384.45 3207.87 3099.96 2992.05 2893.95 2697.75 1530.36 22.5 44.8 1167.39 0.020672
15s 3384.45 3207.87 3139.2 2962.62 2864.52 2668.32 1520.55 22.5 44.8 1147.77 0.020325
20s 3433.5 3256.92 3158.82 2992.05 2893.95 2707.56 1530.36 22.5 44.8 1177.2 0.020846
25s 34335 3256.92 3149.01 2962.62 2864.52 2687.94 1530.36 22.5 44.8 1157.58 0.020498
30s 3423.69 3247.11 3129.39 2962.62 2864.52 2668.32 1520.55 22.5 44.8 1147.77 0.020325
35s 3413.88 3237.3 3129.39 2952.81 2864.52 2668.32 1520.55 22.5 44.8 1147.77 0.020325
40s 3413.88 3237.3 3129.39 2952.81 2854.71 2658.51 1520.55 22.5 44.8 1137.96 0.020151
45s 3413.88 3237.3 3129.39 2952.81 2854.71 2668.32 1520.55 22.5 44.8 1147.77 0.020325
50s 3423.69 3247.11 3129.39 2962.62 2864.52 2687.94 1520.55 22.5 44.8 1167.39 0.020672
55s 3423.69 3247.11 3149.01 2962.62 2884.14 2687.94 1520.55 22.5 44.8 1167.39 0.020672
60s 3423.69 3247.11 3129.39 2962.62 2864.52 2668.32 1520.55 22.5 44.8 1147.77 0.020325
65s 3423.69 3247.11 3129.39 2952.81 2854.71 2668.32 1520.55 22.5 44.8 1147.77 0.020325
70s 3423.69 3247.11 3119.58 2952.81 2854.71 2668.32 1520.55 22.5 44.8 1147.77 0.020325
75 s 3423.69 3247.11 3119.58 2952.81 2854.71 2668.32 1520.55 22.5 44.8 1147.77 0.020325
80s 3413.88 3237.3 3129.39 2962.62 2864.52 2668.32 1520.55 22.5 44.8 1147.77 0.020325
85s 3423.69 3247.11 3149.01 2962.62 2864.52 2687.94 1520.55 22.5 44.8 1167.39 0.020672
90 s 3404.07 3227.49 3119.58 2962.62 2864.52 2668.32 1520.55 22.5 44.8 1147.77 0.020325
95s 3413.88 3237.3 3139.2 2952.81 2864.52 2668.32 1520.55 22.5 44.8 1147.77 0.020325
100 s 3413.88 3237.3 3119.58 2962.62 2864.52 2668.32 1520.55 22.5 44.8 1147.77 0.020325
105 s 3413.88 3237.3 3119.58 2943 2854.71 2658.51 1520.55 22.5 44.8 1137.96 0.020151
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT APORT f ORT
3417.15 3240.57 3131.726 2962.153 2866.389 2675.794 1522.419 1153.376 0.020424
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
9.049725 5.57827 8.690609 4.90792 9.767957 5.911051

106




9.Deney

= | 0.473684 (kg/s) | v'= | 0.000474 (m*/s) | vort= | 1.43513 (m/s) | Re= 34490.23
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f

5s 3149.01 3001.86 2903.76 2736.99 2619.27 | 2472.12 1412.64 225 47.5 1059.48 0.021091

10's 3149.01 3001.86 2903.76 2727.18 2638.89 | 246231 1422.45 225 47.5 1039.86 0.0207
15 3149.01 3001.86 2893.95 2727.18 2619.27 | 2472.12 1422.45 225 47.5 1049.67 0.020896
20's 3149.01 3001.86 2903.76 2727.18 2629.08 | 2472.12 1422.45 225 47.5 1049.67 0.020896
255 3149.01 3001.86 2903.76 2727.18 2629.08 | 2472.12 1422.45 225 47.5 1049.67 0.020896
30s 3149.01 3001.86 2913.57 2756.61 2668.32 | 2491.74 1422.45 225 47.5 1069.29 0.021286
355 3149.01 3001.86 2903.76 2727.18 2658.51 | 2472.12 1422.45 225 47.5 1049.67 0.020896
40's 3149.01 3001.86 2903.76 2756.61 265851 | 2491.74 1422.45 225 47.5 1069.29 0.021286
455 3149.01 3001.86 2903.76 2736.99 2648.7 2472.12 1422.45 225 47.5 1049.67 0.020896
50's 3149.01 3001.86 2903.76 2746.8 2658.51 | 2472.12 1412.64 225 47.5 1059.48 0.021091
555 3139.2 2992.05 2893.95 2727.18 2629.08 | 246231 1393.02 225 47.5 1069.29 0.021286
60 s 3149.01 3001.86 2903.76 2736.99 2648.7 2472.12 1422.45 225 47.5 1049.67 0.020896
65s 3149.01 3001.86 2903.76 2746.8 265851 | 2472.12 1422.45 225 47.5 1049.67 0.020896
70's 3149.01 3001.86 2903.76 2736.99 2629.08 | 2472.12 1412.64 225 47.5 1059.48 0.021091
75s 3149.01 3001.86 2903.76 2746.8 2648.7 2472.12 1422.45 225 47.5 1049.67 0.020896
80s 3149.01 3001.86 2903.76 2746.8 2648.7 2472.12 1412.64 225 47.5 1059.48 0.021091
85 s 3139.2 2992.05 2893.95 2727.18 2629.08 | 246231 1393.02 225 47.5 1069.29 0.021286
90s 3129.39 2982.24 2884.14 2717.37 2629.08 | 246231 1393.02 225 47.5 1069.29 0.021286
95 s 3149.01 3001.86 2903.76 2736.99 265851 | 2472.12 1422.45 225 47.5 1049.67 0.020896
100 s 3149.01 3001.86 2903.76 2746.8 2648.7 2472.12 1393.02 22.5 47.5 1079.1 0.021481
105 s 3149.01 3001.86 2903.76 2727.18 2629.08 | 2472.12 1393.02 22.5 47.5 1079.1 0.021481

P1 ORT P2 ORT P3 ORT P4 ORT PS5 ORT P6 ORT P7 ORT APORT f ORT
3147.141 | 2999.991 | 2901.891 | 2736.523 | 2642.16 | 2472.12 | 1413.574 1058.546 | 0.021072

11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
7.541437 5.027625 8.475139 4.836096 8.71455 5.425047
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10.Deney

m = | 0.441176 (kg/s) | v'= | 0.000441 (m%/s) | vort= | 1.336641 (m/s) | Re= 32123.26
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
55 2746.8 2599.65 2511.36 2364.21 2275.92 2158.2 1226.25 15 34 931.95 0.021387
10s 2756.61 2609.46 2521.17 2403.45 232497 | 2168.01 1226.25 15 34 941.76 0.021612
155 2746.8 2599.65 2511.36 2364.21 2275.92 2158.2 1226.25 15 34 931.95 0.021387
20s 2756.61 2609.46 2521.17 2403.45 2315.16 | 2168.01 1226.25 15 34 941.76 0.021612
255 2746.8 2599.65 2511.36 2364.21 227592 | 2138.58 1216.44 15 34 922.14 0.021162
30s 2746.8 2599.65 2511.36 2374.02 2295.54 2158.2 1216.44 15 34 941.76 0.021612
355 2756.61 2609.46 2511.36 2393.64 2315.16 | 2168.01 1226.25 15 34 941.76 0.021612
40's 2746.8 2599.65 2511.36 2374.02 2295.54 2158.2 1226.25 15 34 931.95 0.021387
45 2746.8 2599.65 2521.17 2374.02 2275.92 2158.2 1226.25 15 34 931.95 0.021387
50's 2756.61 2609.46 2521.17 2374.02 2315.16 | 2168.01 1226.25 15 34 941.76 0.021612
555 2746.8 2599.65 2511.36 2374.02 2295.54 2158.2 1226.25 15 34 931.95 0.021387
60 s 2756.61 2609.46 2521.17 2374.02 2305.35 2158.2 1226.25 15 34 931.95 0.021387
65 s 2756.61 2609.46 2521.17 2374.02 2275.92 2158.2 1226.25 15 34 931.95 0.021387
70's 2746.8 2599.65 2511.36 2374.02 2295.54 2158.2 1226.25 15 34 931.95 0.021387
75 2717.37 2570.22 2491.74 2364.21 227592 | 2138.58 1226.25 15 34 91233 0.020937
80's 2736.99 2589.84 2511.36 2364.21 227592 | 214839 1216.44 15 34 931.95 0.021387
85 s 2756.61 2609.46 2521.17 2393.64 232497 | 2168.01 1226.25 15 34 941.76 0.021612
90 2756.61 2609.46 2511.36 2374.02 2295.54 2158.2 1216.44 15 34 941.76 0.021612
95 s 2756.61 2609.46 2511.36 2374.02 2275.92 2158.2 1216.44 15 34 941.76 0.021612
100's 2746.8 2599.65 2511.36 2364.21 2275.92 2158.2 1216.44 15 34 941.76 0.021612
105 s 2756.61 2609.46 2511.36 2364.21 2275.92 2158.2 1226.25 15 34 931.95 0.021387
P1ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT APORT f ORT
2749.603 | 2602.453 | 2513.696 | 2375.421 | 2292.27 2158.2 1223.447 934.7529 | 0.021451
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
7.541438 4.543804 7.086557 4.261511 6.871088 4.790608
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11.Deney

m= | 0.398936 (kg/s) | v'= | 0.000399 (m*/s) | vort= | 1.208665 (m/s) | Re= 29047.63
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 227592 | 2177.82 2118.96 2011.05 1932.57 1814.85 | 1030.05 15 37.6 784.8 0.022026
10's 227592 | 2177.82 2118.96 1981.62 1922.76 1814.85 | 1030.05 15 37.6 784.8 0.022026
15 2266.11 | 2168.01 2099.34 2001.24 1932.57 1824.66 | 1030.05 15 37.6 794.61 0.022301
20's 2256.3 2158.2 2079.72 1971.81 1922.76 1775.61 | 1020.24 15 37.6 755.37 0.0212
255 2266.11 | 2168.01 2079.72 1971.81 1922.76 1785.42 | 1020.24 15 37.6 765.18 0.021475
30s 2266.11 | 2168.01 2089.53 1971.81 1922.76 1775.61 | 1020.24 15 37.6 755.37 0.0212
355 2266.11 | 2168.01 2079.72 1971.81 1922.76 1785.42 | 1000.62 15 37.6 784.8 0.022026
40's 2256.3 2158.2 2079.72 1971.81 1903.14 1775.61 | 1020.24 15 37.6 755.37 0.0212
455 2266.11 | 2168.01 2109.15 1981.62 1932.57 1814.85 | 1020.24 15 37.6 794.61 0.022301
50's 2256.3 2158.2 2079.72 1971.81 1912.95 1785.42 | 1000.62 15 37.6 784.8 0.022026
555 2236.68 | 2138.58 2079.72 1962 1903.14 1775.61 | 1000.62 15 37.6 774.99 0.02175
60 s 2236.68 | 2138.58 2079.72 1971.81 1912.95 1785.42 | 1000.62 15 37.6 784.8 0.022026
65 s 2256.3 2158.2 2099.34 1981.62 1922.76 1785.42 | 1000.62 15 37.6 784.8 0.022026
70's 224649 | 214839 2079.72 1971.81 1883.52 1775.61 | 1000.62 15 37.6 774.99 0.02175
75s 2236.68 | 2138.58 2060.1 1962 1883.52 1765.8 1000.62 15 37.6 765.18 0.021475
80's 2236.68 | 2138.58 2069.91 1962 1883.52 1775.61 | 1020.24 15 37.6 755.37 0.0212
85 s 2226.87 | 212877 2069.91 1962 1903.14 1775.61 | 1000.62 15 37.6 774.99 0.02175
90's 2236.68 | 2138.58 2069.91 1962 1903.14 1775.61 | 1000.62 15 37.6 774.99 0.02175
95 s 2226.87 | 212877 2069.91 1962 1883.52 1775.61 | 1000.62 15 37.6 774.99 0.02175
100 s 2226.87 | 212877 2069.91 1952.19 1873.71 1775.61 | 1000.62 15 37.6 774.99 0.02175
105 s 2226.87 | 2128.77 2069.91 1952.19 1873.71 1775.61 | 1000.62 15 37.6 774.99 0.02175
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT APORT f ORT
2249.76 | 2151.66 | 2083.457 | 1971.81 | 1907.344 | 1785.42 | 1010.43 774.99 0.02175
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
5.027625 3.495396 5.721916 3.303868 6.24862 3.971824
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12.Deney

m= | 0.343249 (kg/s) | v'= | 0.000343 (m%/s) | vort= | 1.039949 (m/s) | Re= 24992.92
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 1824.66 1726.56 1677.51 1579.41 1530.36 1432.26 804.42 15 43.7 627.84 0.023802
10s 1824.66 1726.56 1667.7 1579.41 1520.55 1422.45 804.42 15 43.7 618.03 0.02343
15s 1824.66 1726.56 1667.7 1579.41 1530.36 1432.26 804.42 15 43.7 627.84 0.023802
20s 1824.66 1726.56 1657.89 1579.41 1510.74 1432.26 794.61 15 43.7 637.65 0.024174
25s 1824.66 1726.56 1667.7 1579.41 1530.36 1432.26 804.42 15 43.7 627.84 0.023802
30s 1814.85 1716.75 1657.89 1569.6 1510.74 1412.64 794.61 15 43.7 618.03 0.02343
35s 1814.85 1716.75 1657.89 1579.41 1520.55 1422.45 794.61 15 43.7 627.84 0.023802
40s 1805.04 1706.94 1638.27 1559.79 1491.12 1393.02 794.61 15 43.7 598.41 0.022686
45s 1824.66 1726.56 1657.89 1569.6 1520.55 1422.45 794.61 15 43.7 627.84 0.023802
50s 1824.66 1726.56 1657.89 1579.41 1520.55 1422.45 794.61 15 43.7 627.84 0.023802
55s 1805.04 1706.94 1657.89 1579.41 1510.74 1412.64 794.61 15 43.7 618.03 0.02343
60s 1805.04 1706.94 1648.08 1559.79 1491.12 1422.45 794.61 15 43.7 627.84 0.023802
65s 1805.04 1706.94 1648.08 1559.79 1510.74 1412.64 794.61 15 43.7 618.03 0.02343
70s 1805.04 1706.94 1648.08 1569.6 1510.74 1383.21 794.61 15 43.7 588.6 0.022314
75 s 1805.04 1706.94 1657.89 1569.6 1520.55 1422.45 794.61 15 43.7 627.84 0.023802
80s 1805.04 1706.94 1657.89 1569.6 1510.74 1412.64 794.61 15 43.7 618.03 0.02343
85s 1805.04 1706.94 1648.08 1569.6 1510.74 1383.21 794.61 15 43.7 588.6 0.022314
90 s 1805.04 1706.94 1648.08 1549.98 1491.12 1393.02 794.61 15 43.7 598.41 0.022686
95s 1805.04 1706.94 1648.08 1569.6 1510.74 1422.45 794.61 15 43.7 627.84 0.023802
100 s 1805.04 1706.94 1648.08 1579.41 1510.74 1412.64 794.61 15 43.7 618.03 0.02343
105 s 1785.42 1687.32 1648.08 1569.6 1510.74 1412.64 794.61 15 43.7 618.03 0.02343
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT APORT f ORT
1811.58 1713.48 1655.554 1571.469 1513.076 1414.976 796.4786 618.4971 0.023448
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
5.027625 2.968693 4.309393 2.992634 5.027625 3.169798
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13.Deney

m= | 0.308642 (kg/s) v'= | 0.000309 (m*/s) | vort= | 0.935099 (m/s) | Re= 22473.06
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 1510.74 1451.88 1393.02 1334.16 1275.3 1196.82 676.89 7.5 243 519.93 0.024379
10s 1510.74 1451.88 1393.02 1324.35 1275.3 1196.82 676.89 7.5 243 519.93 0.024379
155 1481.31 1422.45 1383.21 1314.54 1255.68 1187.01 676.89 7.5 243 510.12 0.023919
20s 1491.12 1432.26 1383.21 1294.92 1236.06 1187.01 667.08 7.5 243 519.93 0.024379
255 1491.12 1432.26 1383.21 1324.35 1275.3 1187.01 676.89 7.5 243 510.12 0.023919
30s 1491.12 1432.26 1383.21 1324.35 1275.3 1196.82 676.89 7.5 243 519.93 0.024379
35s 1500.93 1442.07 1383.21 1334.16 1285.11 1196.82 676.89 7.5 243 519.93 0.024379
40's 1491.12 1432.26 1383.21 1324.35 1285.11 1187.01 667.08 7.5 243 519.93 0.024379
45s 1491.12 1432.26 1383.21 1324.35 1255.68 1187.01 667.08 7.5 243 519.93 0.024379
50's 1491.12 1432.26 1383.21 1324.35 1275.3 1196.82 667.08 7.5 243 529.74 0.024839
55 1491.12 1432.26 1383.21 1294.92 1265.49 1187.01 667.08 7.5 243 519.93 0.024379
60's 1491.12 1432.26 1383.21 1294.92 1255.68 1187.01 667.08 7.5 243 519.93 0.024379
65s 1491.12 1432.26 1383.21 1294.92 1255.68 1187.01 667.08 7.5 243 519.93 0.024379
70's 1491.12 1432.26 1383.21 1324.35 1265.49 1187.01 667.08 7.5 243 519.93 0.024379
75s 1491.12 1432.26 1383.21 1324.35 1275.3 1196.82 667.08 7.5 243 529.74 0.024839
80's 1491.12 1432.26 1383.21 1294.92 1255.68 1177.2 667.08 7.5 243 510.12 0.023919
85s 1491.12 1432.26 1383.21 1324.35 1265.49 1187.01 667.08 7.5 243 519.93 0.024379
90s 1491.12 1432.26 1383.21 1294.92 1255.68 1187.01 667.08 7.5 243 519.93 0.024379
95 s 1491.12 1432.26 1383.21 1294.92 1265.49 1187.01 667.08 7.5 243 519.93 0.024379
100's 1491.12 1432.26 1383.21 1294.92 1255.68 1187.01 667.08 7.5 243 519.93 0.024379
105 s 1481.31 1422.45 1383.21 1285.11 1255.68 1187.01 667.08 7.5 243 519.93 0.024379
P1 ORT P2 ORT P3 ORT P4 ORT P5 ORT P6 ORT P7 ORT APORT f ORT
1492.521 | 1433.661 | 1384.144 | 1311.737 | 1265.023 | 1189.346 | 669.8829 519.4629 | 0.024357
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
3.016575 2.537754 3.710866 2.394107 3.878454 2.662247
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14.Deney

= | 0.294118 (kg/s) v'= | 0.000294 (m*/s) | vort= | 0.891094 (m/s) | Re= 21415.5
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f

5s 1285.11 1226.25 1187.01 1128.15 1079.1 1020.24 583.6 7.5 25.5 431.64 0.022287
10's 1285.11 1226.25 1187.01 1128.15 1079.1 1020.24 578.79 7.5 25.5 441.45 0.022794
15s 1275.3 1216.44 1177.2 1098.72 1059.48 1000.62 568.98 7.5 25.5 431.64 0.022287
20's 1255.68 1196.82 1157.58 1088.91 1049.67 990.81 559.17 7.5 25.5 431.64 0.022287
255 1245.87 1187.01 1147.77 1079.1 1049.67 981 559.17 7.5 25.5 421.83 0.021781
30s 1275.3 1216.44 1177.2 1098.72 1079.1 1000.62 568.98 7.5 25.5 431.64 0.022287
355 1255.68 1196.82 1167.39 1098.72 1059.48 1000.62 568.98 7.5 25.5 431.64 0.022287

40's 1294.92 1236.06 1187.01 1137.96 1088.91 1030.05 578.79 7.5 25.5 451.26 0.0233
45s 1255.68 1196.82 1177.2 1098.72 1059.48 990.81 568.98 7.5 25.5 421.83 0.021781
50's 1255.68 1196.82 1177.2 1098.72 1069.29 1000.62 568.98 7.5 25.5 431.64 0.022287
555 1245.87 1187.01 1147.77 1079.1 1039.86 981 559.17 7.5 25.5 421.83 0.021781
60 s 1255.68 1196.82 1147.77 1088.91 1049.67 990.81 559.17 7.5 25.5 431.64 0.022287
65 s 1255.68 1196.82 1157.58 1088.91 1049.67 990.81 559.17 7.5 25.5 431.64 0.022287
70s 1255.68 1196.82 1177.2 1098.72 1059.48 1000.62 559.17 7.5 25.5 441.45 0.022794
75s 1275.3 1216.44 1187.01 1118.34 1079.1 1020.24 578.79 7.5 25.5 441.45 0.022794
80's 1255.68 1196.82 1167.39 1098.72 1059.48 990.81 568.98 7.5 25.5 421.83 0.021781
85 s 1255.68 1196.82 1157.58 1088.91 1049.67 990.81 568.98 7.5 25.5 421.83 0.021781
90 1245.87 1187.01 1157.58 1098.72 1059.48 990.81 568.98 7.5 25.5 421.83 0.021781
95 s 1255.68 1196.82 1177.2 1098.72 1069.29 1000.62 568.98 7.5 25.5 431.64 0.022287
100 s 1236.06 1177.2 1137.96 1069.29 1039.86 971.19 559.17 7.5 25.5 412.02 0.021274
105 s 1255.68 1196.82 1167.39 1098.72 1059.48 1000.62 568.98 7.5 25.5 431.64 0.022287

P1 ORT P2 ORT P3 ORT P4 ORT PS5 ORT P6 ORT P7 ORT APORT f ORT
1260.819 | 1201.959 | 1167.857 | 1099.187 | 1061.349 | 998.2843 | 568.0457 430.2386 | 0.022215

11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
3.016575 1.747698 3.519338 1.939227 3.232045 2.204973
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15.Deney

= | 0.247525 (kg/s) v'= | 0.000248 (m*/s) | vort= | 0.749931 (m/s) | Re= 18022.95
P1 (Pa) P2 (Pa) P3 (Pa) P4 (Pa) P5 (Pa) P6 (Pa) P7 (Pa) m (kg) t(s) P6-P7 f
5s 1020.24 961.38 922.14 873.09 843.66 784.8 461.07 7.5 30.3 323.73 0.023601
10's 1059.48 1000.62 981 931.95 892.71 843.66 490.5 7.5 30.3 353.16 0.025746
15s 1059.48 1000.62 981 931.95 892.71 843.66 490.5 7.5 30.3 353.16 0.025746
20's 1039.86 981 951.57 892.71 863.28 804.42 451.26 7.5 30.3 353.16 0.025746
255 1020.24 961.38 931.95 882.9 843.66 794.61 451.26 7.5 30.3 343.35 0.025031
30s 1020.24 961.38 931.95 882.9 843.66 794.61 451.26 7.5 30.3 343.35 0.025031
355 1079.1 1020.24 981 931.95 892.71 843.66 490.5 7.5 30.3 353.16 0.025746
40s 990.81 931.95 892.71 843.66 804.42 765.18 412.02 7.5 30.3 353.16 0.025746
455 1079.1 1020.24 990.81 951.57 922.14 863.28 500.31 7.5 30.3 362.97 0.026461
50's 1039.86 981 961.38 902.52 882.9 833.85 480.69 7.5 30.3 353.16 0.025746
555 1000.62 941.76 892.71 843.66 804.42 765.18 441.45 7.5 30.3 323.73 0.023601
60s 1039.86 981 971.19 922.14 892.71 833.85 412.02 7.5 30.3 421.83 0.030752
65 s 1010.43 951.57 922.14 873.09 843.66 794.61 451.26 7.5 30.3 343.35 0.025031
70's 1010.43 951.57 922.14 873.09 843.66 794.61 451.26 7.5 30.3 343.35 0.025031
75s 1049.67 990.81 971.19 922.14 892.71 843.66 500.31 7.5 30.3 343.35 0.025031
80's 1059.48 1000.62 971.19 902.52 882.9 833.85 500.31 7.5 30.3 333.54 0.024316
85 s 1000.62 941.76 902.52 863.28 833.85 784.8 431.64 7.5 30.3 353.16 0.025746
90s 1020.24 961.38 931.95 873.09 843.66 794.61 451.26 7.5 30.3 343.35 0.025031
95 s 1000.62 941.76 902.52 853.47 824.04 774.99 451.26 7.5 30.3 323.73 0.023601
100 s 1000.62 941.76 902.52 863.28 833.85 784.8 451.26 7.5 30.3 333.54 0.024316
105 s 1000.62 941.76 902.52 863.28 833.85 784.8 451.26 7.5 30.3 333.54 0.024316
P1 ORT P2 ORT P3 ORT P4 ORT PS5 ORT P6 ORT P7 ORT APORT f ORT
1028.649 | 969.7886 | 938.9571 889.44 857.6743 807.69 460.6029 347.0871 | 0.025303
11 (Pa) 12 (Pa) 13 (Pa) 14 (Pa) 15 (Pa) 16 (Pa)
3.016575 1.580111 2.537754 1.627993 2.561695 1.778822
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