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ΠΔΡΙΛΗΦΗ 
 

΢ηελ παξνύζα πηπρηαθή εξγαζία, κε ηίηιν «΢ρεδίαζε κε CAD δνκηθώλ ζηνηρείσλ 

πηέξπγαο κεγάινπ κεγέζνπο αεξνζθάθνπο», παξνπζηάδεηαη ν ζρεδηαζκόο ηεο 

πηέξπγαο αεξνπιάλνπ κε ην πξόγξακκα «Inventor». 

Γίλεηαη ηζηνξηθή αλαθνξά γηα ηελ θαηαζθεπή αεξνζθάθνπο βαξύηεξν απ’ ηνλ αέξα. 

Δπίζεο, πεξηγξάθνληαη ηα κέξε ελόο αλεκόπηεξνπ, θαζώο θαη ηα κέξε ησλ 

αεξνηνκώλ. Η πηέξπγα ηνπ αεξνπιάλνπ είλαη ην ζεκαληηθόηεξν ηκήκα ηνπ, γηαηί ζε 

απηήλ αλαπηύζζνληαη αεξνδπλακηθέο δπλάκεηο. Οη πην θύξηεο δπλάκεηο είλαη ε 

άλησζε, ε νπηζζέιθνπζα θαη ε ξνπή πξόλεπζεο. Έπεηηα, αλαθέξακε ηα είδε ησλ 

πηεξπγίσλ θαη έγηλε ν ππνινγηζκόο ησλ πιεπξώλ ηεο πηέξπγαο αεξνπιάλνπ κε 

καζεκαηηθά κνληέια. 

Οη ηύπνη ησλ πηεξύγσλ πνπ αζρνιεζήθακε είλαη ηξεηο: 

1. Naca0010 

2. Naca0012 

3. Naca0025 

Οη ηηκέο ησλ ζεκείσλ κε ηηο νπνίεο ζρεδηάζακε ηα λεύξα(ribs) πάξζεθαλ κε ηε 

βνήζεηα ηνπ πξνγξάκκαηνο ηεο NASA. Οη ηηκέο αλαγξάθνληαη όιεο αλαιπηηθά ζε 

πεξίπησζε λα ρξεζηκνπνηεζνύλ κειινληηθά. 
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SUMMARY 
 

In the present final work, titled “Design with CAD of aircraft wing parts” is presented 

the planning of wing of plane with the program “Inventor”.  

Becomes historical report on the manufacture of plane heavier than air. 

Also, are described the parts of glider, as well as the parts of aerofoils. The wing of 

plane is his more important department, because in this are developed aerodynamic 

forces. The mainest forces are the antosi, the opisthelkoysa and propensity 

proneysis. Then, we reported the types of fins and became the calculation of sides of 

wing of plane with mathematic models. 

The types of wings where we dealt are three: 

1. Naca0010 

2. Naca0012 

3. Naca0025 

The prices of points with which we drew the ribs were taken with the help of program 

of NASA. The prices are entered all analytically in the event to be used in future. 
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ΑΕΡΟΠΛΑΝΟ 

 

Σν αεξνπιάλν είλαη αεξνζθάθνο (πηεηηθή ζπζθεπή) βαξύηεξν από ηνλ αέξα (ζε 

αληίζεζε κε ην αεξόζηαην), κε αθίλεηεο πηέξπγεο (ζε αληίζεζε κε ην ειηθόπηεξν), ζηηο 

νπνίεο, εθ ηεο ηαρύηεηαο πνπ αλαπηύζζεη, δεκηνπξγείηαη δύλακε άλσζεο, πνπ θξαηά 

απηή ζηνλ αέξα. Η θίλεζε πξνο ηα εκπξόο επηηπγράλεηαη κε ηελ πξνσζεηηθή δύλακε 

ηνπ θηλεηήξα, ειηθνθόξνπ ή ζηξνβηινθηλεηήξα. Υξεζηκνπνηείηαη γηα ηε κεηαθνξά 

αλζξώπσλ θαη εκπνξεπκάησλ, ζε εηξεληθνύο αιιά θαη πνιεκηθνύο ζθνπνύο. 

 

 

Ιςτορική Αναδρομή 
 

Σν αεξνπιάλν άξρηζε λα ρξεζηκνπνηείηαη από ηνλ 20ό αηώλα, αιιά ε ηδέα λα πεηάμεη 

ζηνλ αέξα ν άλζξσπνο είλαη πνιύ παιηά. ΢ε όινπο ηνπο αξραίνπο πνιηηηζκνύο 

(Κίλαο, Ιλδίαο, Αηγύπηνπ) ππάξρνπλ εηθόλεο θηεξσηώλ αλζξώπσλ. Δίλαη επίζεο 

γλσζηόο ν κύζνο γηα ην δσγξάθν, γιύπηε θαη αξρηηέθηνλα Γαίδαιν θαη ηνλ γην ηνπ 

Ίθαξν πνπ πέηαμαλ κε θηεξά θηηαγκέλα από ηνλ Γαίδαιν. Καηά ηε γλσζηή ηζηνξία 

έγηλαλ πνιιέο απόπεηξεο θαηαζθεπήο πηεηηθώλ ζπζθεπώλ. Υαξηαεηνί 

ρξεζηκνπνηήζεθαλ γηα πνιεκηθνύο ζθνπνύο από πνιινύο ιανύο ζηελ αξραηόηεηα 

θαη ζηνλ Μεζαίσλα. Γηα πνιινύο αηώλεο ν άλζξσπνο πξνζπάζεζε, ρσξίο όκσο 

επηηπρία, λα ρξεζηκνπνηήζεη ηε κπτθή ηνπ δύλακε, γηα λα πεηάμεη. Ο Ιηαιόο 

δσγξάθνο, ζνθόο θαη κεραληθόο Λενλάξλην Νηα Βίληζη, πνπ έδεζε ηνλ 15ν θαη ζηηο 

αξρέο ηνπ 16νπ αηώλα, πξνζπάζεζε γηα πξώηε θνξά λα ζηεξίμεη ζεσξεηηθά ηε 

δπλαηόηεηα θαηαζθεπήο πηεηηθήο ζπζθεπήο, κε βάζε ηελ πξνζεθηηθή κειέηε ηνπ 

ηξόπνπ πηήζεο ησλ πνπιηώλ. Ο Λενλάξλην ζρεδίαζε πηεηηθέο ζπζθεπέο πνπ 

θηλνύληαλ κε ηε βνήζεηα ηεο κπτθήο δύλακεο ηνπ αλζξώπνπ, θαζώο θαη έλα πξόηππν 

ειηθόπηεξν κε κεραληθή θίλεζε. 
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Σνλ 17ν αηώλα ν Ιηαιόο Σδηνβάλη Μπνξέιη θαη ν Άγγινο Ρ. Γθνπθ θαηάιεμαλ ζε έλα 

ζνβαξό, αλ θαη αξλεηηθό απνηέιεζκα. Δίπαλ όηη δελ είλαη δπλαηή ε πηήζε ηνπ 

αλζξώπνπ κε ηε ρξήζε κόλν ηεο κπτθήο δύλακεο θαζώο, πξνθεηκέλνπ λα πεηάμεη 

απηόλνκα, ν άλζξσπνο ζα έπξεπε λα έρεη πνιιαπιάζην κπτθό όγθν. Απέδεημαλ έηζη 

ζεσξεηηθά πσο, γηα λα θαηαζθεπαζηεί ζπζθεπή πην βαξηά από ηνλ αέξα πνπ λα 

πεηά, ρξεηάδεηαη νπσζδήπνηε θηλεηήξαο. Όηαλ εθεπξέζεθε ε αηκνκεραλή ηνλ 18ν 

αηώλα θαη ηδηαίηεξα όηαλ ηειεηνπνηήζεθε ηνλ 19ν αηώλα, έγηλαλ πνιιέο απόπεηξεο λα 

θαηαζθεπαζηεί αηκνθίλεηε πηεηηθή ζπζθεπή. 

 

Έηζη, ηνλ 19ν αηώλα θαηαζθεπάζηεθε ην πξώην αεξνπιάλν από ηνλ Ρώζν εθεπξέηε 

Α.Φ. Μνδάηζθη. Η ζπζθεπή έθαλε κηθξή πηήζε. Αξγόηεξα, ζην ηέινο ηνπ αηώλα, ν Υ. 

Μαμίκ ζηελ Αγγιία έθαλε δνθηκή αεξνπιάλνπ κε αηκνκεραλή, αιιά ζηελ πξώηε 

απόπεηξα λα απνζπαζηεί από ην έδαθνο ε κεραλή έπαζε βιάβε. 

 

Γεληθά ε αηκνκεραλή, κε ηηο δηαζηάζεηο θαη ην βάξνο πνπ είρε, δελ αληαπνθξηλόηαλ 

ζηηο απαηηήζεηο κηαο πηεηηθήο ζπζθεπήο θαη έηζη κόλν ζην ηέινο ηνπ 19νπ αηώλα, 

όηαλ αλαπηύρζεθαλ θηλεηήξεο εζσηεξηθήο θαύζεο, κπόξεζε λα επηηεπρζεί θαηαζθεπή 

αεξνπιάλνπ ηθαλνύ γηα πηήζε. 

 

Έηζη, νη αδειθνί Ράηη (εθεπξέηεο θαη αεξνπόξνη) θαηάθεξαλ λα θαηαζθεπάζνπλ 

αεξνπιάλν πνπ λα επηηπγράλεη ζηαζεξή πηήζε θαη κάιηζηα κε επηβάηε. 

Γηαβιέπνληαο ηε ζηξαηεγηθή ηνπ ζεκαζία, πνιιέο θπβεξλήζεηο αλέπηπμαλ ην 

αεξνπιάλν θπξίσο γηα ζηξαηησηηθή ρξήζε, ηδηαίηεξα θαηά ηνλ Α΄ Παγθόζκην Πόιεκν. 

Σν αεξνπιάλν ρξεζηκνπνηήζεθε ζε αθόκα κεγαιύηεξε θιίκαθα ζηνλ Β΄ Παγθόζκην 

Πόιεκν, ζηε δηάξθεηα ηνπ νπνίνπ αλαπηύρζεθαλ πνιύ ηα θαηαδησθηηθά θαη ηα 

βνκβαξδηζηηθά. ΢ην ηέινο ηνπ πνιέκνπ νη Γεξκαλνί θαηαζθεύαζαλ αεξνπιάλν κε 

ζηξνβηινθηλεηήξα. Μεηά ηνλ πόιεκν θαηαζθεπάζηεθαλ ηα ππξαπινθίλεηα 

αεξνπιάλα. 
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Περιγραφή 
 

Σν αεξνπιάλν απνηειείηαη βαζηθά από ηξία κέξε πνπ δηαθέξνπλ ζηε κνξθή θαη ζηνλ 

πξννξηζκό ηνπο. Απηά είλαη: 

 ην θύξην ζώκα ηνπ αεξνπιάλνπ πνπ ιέγεηαη ζθάθνο 

 ην ζύζηεκα πξνώζεζεο θαη 

 ν κεραληθόο εμνπιηζκόο. 

 

Σν ζθάθνο απνηειεί ηνλ θνξκό ηνπ αεξνπιάλνπ θαη απνηειείηαη από 2 κέξε: ηηο 

πηέξπγεο θαη ηελ άηξαθην. Οη πηέξπγεο είλαη ζηαζεξά ζπλδεδεκέλεο κε ηελ άηξαθην 

θαη ζ' απηό αθξηβώο δηαθέξεη από ην ειηθόπηεξν, πνπ ζ' απηό ηα πηεξύγηά ηνπ 

θηλνύληαη. Αλάινγα κε ηνλ αξηζκό ησλ πηεξύγσλ, ηα αεξνπιάλα νλνκάδνληαη 

κνλνπηέξπγα, δηπηέξπγα, πνιππηέξπγα. Σα θιαζηθά αεξνπιάλα, επεηδή 

παξνπζηάδνπλ αζηάζεηα ζηελ πηήζε, ρξεζηκνπνηνύλ βνεζεηηθέο πηεξπγηθέο 

επηθάλεηεο ζηελ πίζσ άθξε ηεο αηξάθηνπ. Απηέο απνηεινύληαη από ηηο νξηδόληηεο 

ζηαζεξέο πηέξπγεο πνπ δίλνπλ επζηάζεηα, γηα λα κελ αλαπνδνγπξίζεη ην αεξνπιάλν 

θαη ηηο θάζεηεο ζηαζεξέο γηα λα κε γπξίδεη γύξσ - γύξσ. Η άηξαθηνο, όπσο ην ιέεη θαη 

ην όλνκά ηεο, έρεη ζρήκα αηξαθηνεηδέο θαη απνηειεί ην βαζηθό ηκήκα ηνπ ζθάθνπο, 

ζην νπνίν πξνζαξκόδνληαη θαη νη πηέξπγεο. ΢ην κπξνζηηλό ηκήκα ηεο αηξάθηνπ 

ππάξρεη ν ζάιακνο δηαθπβέξλεζεο θαη ην κεγαιύηεξν κέξνο ηεο ρξεζηκνπνηείηαη γηα 

επηβάηεο, απνζθεπέο ή εκπνξεύκαηα, αλ ην αεξνπιάλν είλαη κεηαθνξηθό ή γηα 

ακπληηθό ή επηζεηηθό εμνπιηζκό, αλ είλαη πνιεκηθό. 

 

Σν πξνσζεηηθό ζύζηεκα είλαη, είηε ε έιηθα ζηα πην παιηά αεξνπιάλα είηε ν θηλεηήξαο 

ηδεη (ζηξνβηιναληηδξαζηήξαο) ζηα πην θαηλνύξγηα. Ο δεύηεξνο ρξεζηκνπνηείηαη ζηα 

αεξνπιάλα πνπ ζέινπλ λα έρνπλ κεγάιεο ηαρύηεηεο, γηαηί ε απόδνζε ηεο έιηθαο 

ειαηηώλεηαη, όηαλ ε ηαρύηεηα είλαη πάλσ από 700 ρικ. ηελ ώξα. 
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ΑΕΡΟΣΟΜΗ(AIRFOIL) 
 

 

Αεροτομή 
 

Δίλαη ην εκβαδόλ ηεο επηθάλεηαο ηνπ ζρήκαηνο, πνπ πξνέξρεηαη από ηελ θάζεηε ηνκή 

κηαο πηέξπγαο αεξνπιάλνπ ζε θάπνην ζεκείν απηήο. Eίλαη δειαδή ην εκβαδόλ ηνπ 

πξνθίι. Μέγηζηε αεξνηνκή έρνπκε ζηνζώκα ηνπαεξνπιάλνπ θαη ειάρηζηε ζην αθξν 

ηεο πηέξπγαο. 

 

 

Leading Edge (χείλοσ προςβολήσ) 
 

Οξνινγία ηεο αεξνδπλακηθήο, πνπ αλαθέξεηαη ζην εκπξόζζην κέξνο ηεο αεξνηνκήο 

ή ηεο πηέξπγαο ηνπ αεξνπιάλνπ, πνπ πεηά.  

 

 

 

 

Trailing Edge (χείλοσ εκφυγήσ) 
 

Δίλαη ην νπίζζην κέξνο ηεο αεξνηνκήο ή ηεο πηέξπγαο ηνπ αεξνπιάλνπ, πνπ πεηά. 

Λέγεηαη επίζεο θαη ρείινο εθθπγήο. 
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Φορδή 
 

Δίλαη ε επζεία γξακκή, πνπ ζπλδέεη ηα άθξα ηεο κέζεο γξακκήο θακππιόηεηαο, 

δειαδή ην leading edge (ρείινο πξνζβνιήο) θαη ηνtrailing edge (ρείινο εθθπγήο) ηνπ 

αεηνύ. 

 

 

 

 

 

Μέςη γραμμή καμπυλότητασ  
 

Δίλαη ν γεσκεηξηθόο ηόπνο ησλ ζεκείσλ, πνπ απέρνπλ ίζε απόζηαζε από ηελ άλσ 

επηθάλεηα ηεο πηέξπγαο (ξάρε) θαη από ηελ θάησ επηθάλεηα ηεο αεξνηνκήο ηνπ 

αεξνπιάλνπ, πνπ πεηά. 
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ΑΝΑΛΤ΢Η ΑΕΡΟΣΟΜΗ΢ 

 

 

Άντωςη, οπιςθέλκουςα, και ροπή πρόνευςησ (διαμήκησ ροπή) 
 

΢ην παξαθάησ ζρήκα βιέπνπκε κηα πηέξπγα ζε ηνκή πνπ θηλείηαη κέζα ζε ξεύκα 

αέξα ηαρύηεηαο V κε γσλία πξνζβνιήο α. Ο αέξαο αζθεί πηέζεηο ζε θάζε ζεκείν ηεο 

επηθάλεηαο ηεο πηέξπγαο θαη επνκέλσο αλαπηύζζνληαη ζηνηρεηώδεηο δπλάκεηο 

θάζεηεο ζε θάζε ζεκείν ηεο επηθάλεηαο. Η ζπληζηακέλε όισλ απηώλ ησλ 

ζηνηρεησδώλ δπλάκεσλ είλαη ε αεξνδπλακηθή δύλακε R πνπ αζθείηαη επάλσ ζηε 

πηέξπγα θαη κπνξεί λα αλαιπζεί ζηελ άλησζε L θάζεηε ζηε δηεύζπλζε ηεο ξνήο θαη 

ζηελ νπηζζέιθνπζα D παξάιιειε κε ηε δηεύζπλζε ηεο ρνξδήο θαη κε θνξά πξνο ηα 

πίζσ. Αλ ε πηέξπγα ήηαλ ειεύζεξε λα πεξηζηξαθεί γύξσ από άμνλα θάζεην ζηε 

δηεύζπλζε ηεο ξνήο πνπ πεξλά από έλα ηπραίν ζεκείν ηεο πηέξπγαο ε δύλακε R ζα 

δεκηνπξγνύζε κηα ηάζε πεξηζηξνθήο δειαδή κηα ξνπή σο πξνο ηνλ άμνλα. Όηαλ 

αλαθεξόκαζηε ζε πηέξπγεο, θαηά θαλόλα νη ξνπέο ιακβάλνληαη σο πξνο έλα ζεκείν 

πάλσ ζηε ρνξδή ζε απόζηαζε c/4 από ην ΥΠ. Η επηινγή απηνύ ηνπ ζεκείνπ δελ 

είλαη ηπραία θαη εμεγείηαη παξαθάησ. Σν ζεκείν εθαξκνγήο ηεο R πνπ νλνκάδεηαη 

θέληξν πηέζεσλ δελ είλαη ζηαζεξό αιιά εμαξηάηαη από ηε γσλία πξνζβνιήο (ΓΠ). Γηα 

λα απνθύγνπκε ηε δπζθνιία πξνζδηνξηζκνύ ηνπ θέληξνπ πηέζεσλ, είλαη ηζνδύλακν 

λα ζεσξήζνπκε όηη ε R εθαξκόδεηαη ζην ζεκείν c/4 θαη λα πξνζζέζνπκε ηε ξνπή 

πεξηζηξνθήο ηεο R σο πξνο ην ζεκείν c/4. Η ξνπή απηή νλνκάδεηαη ξνπή 

πξόλεπζεο ή δηακήθεο ξνπή, ζπκβνιίδεηαη Μc/4 θαη νξίδεηαη ζεηηθή όηαλ ηείλεη λα 

απμήζεη ηε ΓΠ. 

 

Ιζνδπλακία ζεκεηαθώλ θνξηίσλ κε άλησζε, νπηζζέιθνπζα θαη ξνπή πξόλεπζεο 
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Δυνάμεισ που ακούνται ςε ένα αεροπλάνο(Σρόποσ που πετάει ένα 

αεροπλάνο) 
 

 

΢ε έλα αεξνζθάθνο ππάξρνπλ 4 δπλάκεηο: 

 

1) η δύναμη ηης ανύψωζης, 

είλαη απηή πνπ σζεί ην αεξνπιάλν πξνο ηα πάλσ, εμαηηίαο ηεο ζπκπεξηθνξάο ηνπ 

(πρ επηηάρπλζε θαηά ηελ απνγείσζε θαη ξύζκηζε ησλ θηεξώλ γηα απνγείσζε) 

 

2) η δύναμη ηης ανηίζηαζης, 

είλαη ε δύλακε ηεο αληίζηαζεο ηνπ αέξα 

 

3) η δύναμη ηης ώθηζης, 

είλαη ε δύλακε πνπ δίλεη ν θηλεηήξαο ζην ζθάθνο γηα λα επηηαρύλεη - θηλείηαη 

 

4) η δύναμη ηης βαρύηηηας, 

είλαη απηή πνπ δεκηνπξγείηαη από ην βάξνο ηνπ αεξνζθάθνπο. 

 

 

Έηζη, γηα λα θαηαθέξεη έλα αεξνζθάθνο λα πεηάμεη, ζα πξέπεη ε δύλακε ηεο ώζεζεο 

λα είλαη κεγαιύηεξε από ηε δύλακε ηεο αληίζηαζεο ηνπ αέξα θαη ε δύλακε ηεο 

αλύςσζεο κεγαιύηεξε επίζεο από ηε δύλακε ηεο βαξύηεηαο. 

 

 

Σα θηεξά ηνπ αεξνπιάλνπ, δελ είλαη επίπεδα. Δίλαη ειαθξώο θακπύια, θαηά ηξόπν 

http://coolweb.gr/pos-petane-aeroplana/
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αεξνδπλακηθό. 

Καηά ηελ πηήζε καο, ν αέξαο πεξλάεη πάλσ θαη θάησ από θάζε θηεξό.  

 

Έηζη, ηα θηεξά έρνπλ κηα ειαθξώο αλεθνξηθή θιήζε, ώζηε λα εμνζηξαθίδνπλ ηνλ 

πεξηζζόηεξν αέξα ζην θάησ κέξνο ησλ θηεξώλ, κε απνηέιεζκα λα δεκηνπξγείηαη 

πίεζε θάησ από ηα θηεξά. 

 

 
 

Απηή ε πίεζε σζεί ην αεξνπιάλν λα πάεη πξνο ηα πάλσ. Δίλαη ζαλ λα ην πηάλνπκε 

θάησ από ηα θηεξά θαη λα ην πηέδνπκε πξνο ηα πάλσ. 

 

Σώξα, ζην αεξνπιάλν, όζν πεξηζζόηεξε επηηάρπλζε γηα απογείωζηαπνθηήζεη, 

ηόζν πην έληνλα γίλεηαη απηό, δειαδή ηόζν κεγαιύηεξε πίεζε δεκηνπξγείηαη θάησ 

από ηα θηεξά θαη ηόζν ειαρηζηνπνηείηαη ε πίεζε ηνπ αέξα από πάλσ.  

 

Έηζη απμάλεηε ε δύλακε ηεο αλύςσζεο πνπ αλαθέξακε ζηελ αξρή! 

 

Βέβαηα, παξάιιεια όζν επηηαρύλεη ην αεξνπιάλν, ηόζν κεγαιύηεξε γίλεηαη θαη ε 

αληίζηαζε ηνπ αέξα ζην ζθάθνο. 

 

Γη' απηό ην ιόγν όιν ην ζθάθνο έρεη πιήξσο αεξνδπλακηθή κνξθή, ώζηε λα 

ειαρηζηνπνηεί όζν γίλεηαη ηελ αύμεζε ηεο ανηίζηαζης ηοσ αέρα, θαηά ηελ 

επηηάρπλζε θαη ηελ θίλεζή ηνπ. 

 

Σώξα, γηα ηνλ πεξαηηέξσ ρεηξηζκό ηνπ αεξνπιάλνπ, εθκεηαιιεπόκαζηε κε παξόκνην 

ηξόπν ηνλ αέξα είηε γηα λα ην ζηξίςνπκε, είηε γηα λα ην αλεβνθαηεβάζνπκε, είηε γηα 

λα ην "θξελάξνπκε". 
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Καηά ηε δηάξθεηα ηεο πηήζεο, όηαλ απνθηήζεη ην επηζπκεηό ύςνο, γηα λα κε 

ζπλερίζεη λα πεγαίλεη θη άιιν επάλσ, ην πίζσ κέξνο ησλ θηεξώλ, παίξλεη ηέηνηα 

θιήζε, ώζηε λα ξπζκίζεη ηελ πίεζε ηνπ αέξα πνπ πεξλάεη από ηα θηεξά: λα ηελ 

εμηζνξξνπήζεη εμίζνπ ίδηα πάλσ θαη θάησ από ηα θηεξά.  

 

Έηζη, ην αεξνπιάλν πεγαίλεη επζεία (θαη δελ αλεβαίλεη πξνο ηα πάλσ). 

 

Αληίζηνηρα, αλ ζέινπκε λα θαηέβεη, ην πίζσ κέξνο ησλ θηεξώλ αιιάδεη θιήζε, κε 

απνηέιεζκα λα ραιάεη ηελ ηζνξξνπία ηεο πίεζεο πάλσ θαη θάησ από ηα θηεξά: 

δεκηνπξγεί κεγαιύηεξε πίεζε από πάλσ θαη κηθξόηεξε από θάησ από ηα θηεξά. 

 

Έηζη εδώ γίλεηαη ην αληίζηξνθν, σζεί ην αεξνπιάλν λα θαηέβεη. 

 

Δπίζεο, γηα λα ζηξίςεη ην αεξνπιάλν κε γύξζηκν, παίξλνπλ αληίζηνηρεο θιήζεηο ηα 

πίζσ κέξε ησλ θηεξώλ, παίδνληαο πάληα κε ηελ πίεζε ηνπ αέξα, θαη πάεη ιέγνληαο. 
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ΕΙ΢ΑΓΩΓΗ ΢ΣΗΝ ΑΕΡΟΣΟΜΕ΢ NACA  
 

 

Οι αεροτοµζσ NACA ςχεδιάςτθκαν κατά τθ διάρκεια τθσ περιόδου από το 1929 µζχρι το 

1947 υπό τθν κακοδιγθςθ του Eastman Jacobs ςτο Εργαςτιριο τθσ NACA ςτο Langley. Οι 

περιςςότερεσ από τισ αεροτοµζσ βαςίςτθκαν ςε απλζσ γεωµετρικζσ περιγραφζσ, αν και οι 

ςειρζσ 6 και 6A αναπτφχκθκαν χρθςιµοποιϊντασ κεωρθτικι ανάλυςθ και δεν ζχουν τουσ 

απλοφσ οριςµοφσ των υπόλοιπων ςειρϊν. Αν και νζεσ γενιζσ αεροτοµϊν ζχουν προκφψει, 

ωσ αποτζλεςµα τθσ βελτιωµζνθσ κατανόθςθσ τθσ απόδοςθσ αεροτοµϊν και τθσ 

δυνατότθτασ να ςχεδιαςτοφν οι νζεσ αεροτοµζσ, χρθςιµοποιϊντασ υπολογιςτικζσ 

µεκόδουσ, οι αεροτοµζσ NACA είναι ακόµα χριςιµεσ ςε πολλζσ εφαρµογζσ αεροδυναµικισ 

ςχεδίαςθσ. 

 

 

Γεωµετρικά χαρακτηριςτικά αεροτοµών NACA  
 

Μία αεροτοµι ςυντίκεται από τθν άνω επιφάνεια (πλευρά υποπίεςθσ) και τθν κάτω 

επιφάνεια (πλευρά υπερπίεςθσ). Μια οικογζνεια αεροτοµϊν βαςίηεται ςε ζνα µικρό αρικµό 

παραµζτρων, µε τθν µεταβολι των οποίων υπολογίηονται διαφορετικζσ ςυντεταγµζνεσ των 

δφο επιφανειϊν τθσ αεροτοµισ. Μερικζσ από τισ κφριεσ παραµζτρουσ, που 

χρθςιµοποιοφνται για τθν καταςκευι διαφόρων οικογενειϊν αεροτοµϊν είναι οι εξισ 

[Abbott and Doenhoff, 1959]:  

1. µζγιςτο πάχοσ (maximum thickness),  

2. µζγιςτθ καµπυλότθτα ςε ςχζςθ µε τθ χορδι (maximum camber), 

3. κζςθ του µζγιςτου πάχουσ (position of max thickness),  

4. κζςθ τθσ µζγιςτθσ καµπυλότθτασ (position of maximum camber),  

5. ακτίνα καµπυλότθτασ του χείλουσ προςβολισ (nose radius).  

Χρθςιµοποιϊντασ πολυϊνυµα ςυγκεκριµζνου βακµοφ και τισ παραπάνω παραµζτρουσ 

µποροφν να παραχκοφν διαφορετικζσ µορφζσ αεροτοµϊν. Αυτό ζγινε από τον Eastman 

Jacobs ςτισ αρχζσ τθσ δεκαετίασ του 1930 για να δθµιουργιςει µια οικογζνεια αεροτοµϊν, 

γνωςτζσ ωσ αεροτοµζσ NACA. Σα βαςικά χαρακτθριςτικά µια αεροτοµισ παρουςιάηονται 

ςτο παρακάτω ςχιµα. Οι αεροτοµζσ NACA καταςκευάηονται µε βάςθ µία διανοµι µζςθσ 

γραµµισ και µία διανοµι πάχουσ. Η µζςθ γραµµι δθµιουργεί τθν κφρτωςθ τθσ αεροτοµισ. 

Η τελικι αεροτοµι προκφπτει εάν ςτθ µζςθ γραµµι τοποκετθκοφν κφκλοι µε ακτίνα τθ 

διανοµι πάχουσ ςτο ςυγκεκριµζνο ςθµείο. Η περιβάλλουςα των κφκλων αποτελεί τθν 

τελικι αεροτοµι. 
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Η Σεηραψήθια αεροηοµή NACA (4-Digit Airfoil) 

 

Σν ζύζηεµα αξίζµεζεο γηα ηηο αεξνηνµέο απηέο θαζνξίδεηαη σο εμήο:   NACA MPXX 

Όπνπ:  

 ΥΥ είλαη ην µέγηζην πάρνο, t/c, σο πνζνζηό ρνξδήο επί ηνηο εθαηό. 

 Μ είλαη ε µέγηζηε ηηµή ηεο θύξησζεο ηεο µέζεο γξαµµήο (mean line) επί ηνηο 

εθαηό ηεο ρνξδήο,  

 Ρ είλαη ε ζέζε ηεο µέγηζηεο θύξησζεο (camber) ζε δέθαηα ηεο ρνξδήο. 

Παξάδεηγµα: NACA 4412  

 12% πάρνο αεξνηνµήο,  

 µέγηζηε ηηµή ηεο θύξησζεο 0,04c  

 ζέζε µέγηζηεο θύξησζεο x = 0,4c 

Οη αεξνηνµέο πνπ ηα δπν πξώηα ηνπο ςεθία αξρίδνπλ µε 00 δελ δηαζέηνπλ 

θαµππιόηεηα θαη αλαθεξόµαζηε ζε απηέο σο ζπµµεηξηθέο αεξνηνµέο (π.ρ. NACA 

0012). Να ζεµεηώζνπµε όηη όηαλ µηα αεξνηνµή αξρίδεη µε µε-µεδεληθό αξηζµό ζηα 

πξώηα δύν ςεθία, ηόηε θαη ην ηξίην ζα είλαη έλαο µε-µεδεληθόο αξηζµόο. Απηό 

νθείιεηαη ζην γεγνλόο όηη ε εμίζσζε παξνπζηάδεη µηα ηδηνµνξθία όηαλ ην ζεµείν ηεο 

µέγηζηεο θαµππιόηεηαο ηαπηίδεηαη µε ην ρείινο πξνζβνιήο (leading edge). 

 



 
16 

 

Πλεονεκτήµατα – µειονεκτήµατα και εφαρµογέσ των αεροτοµών 

NACA 4 Χηφίων 

 
ΠΛΔΟΝΔΚΣΗΜΑΣΑ 

 Καιά ραξαθηεξηζηηθά ζηελ απώιεηα ζηήξημεο 

 Μηθξή µεηαθίλεζε ηνπ θέληξνπ πίεζεο ζε µεγάιεο µεηαβνιέο ηεο ηαρύηεηαο. 

 Μηθξή επίδξαζε ηεο ηξαρύηεηαο 

ΜΔΙΟΝΔΚΣΗΜΑΣΑ 

 Μηθξή ηηµή ηνπ µέγηζηνπ ζπληειεζηή άλσζεο  

 ΢ρεηηθά µεγάιε αληίζηαζε  

 Τςειή ξνπή πξνλεύζεσο 

ΕΦΑΡΜΟΓΕ΢ 

 Γενικι αεροπορία  

 Οριηόντια ουραία πτερφγια 

΢ΤΜΜΕΣΡΙΚΕ΢  

 Τπερθχθτικά αεροςκάφθ  

 Πτερφγια ελικοπτζρων 

 Κελφφθ κινθτιρων 

 Πτερφγια πυραφλων 
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ΤΠΟΛΟΓΙ΢ΜΟΙ ΓΙΑ ΣΗΝ ΚΑΣΑ΢ΚΕΤΗ ΠΣΕΡΤΓΑ΢ ΑΕΡΟ΢ΚΑΥΟΤ΢ 
 

Γηα λα γίλεη ε ζρεδίαζε ηεο πηέξπγαο αεξνπιάλνπ είλαη απαξαίηεην λα ππνινγηζηνύλ 

νη πιεπξέο ηεο θαη νη θιίζεηο ηεο.Απηό επηηπγράλεηαη κε ηελ βνήζεηα ζπγθεθξηκέλσλ 

καζεκαηηθώλ κνληέισλ. 

 

Παράδειγμα Τπολογιςμών 
 

Έλα αεξνζθάθνο έρεη επηθάλεηα πηεξύγσλ  (wingarea)=20^2,δηάηακα (aspectratio) 

AR=8,θαη ιόγν εθιέπηπλζεο (taperratio) ι=0.6.Τπνινγίδεηαη όηη ην 50% ηεο γσλίαο 

βέινπο ηεο γξακκήο ρνξδήο (50% chordlinesweepangle) είλαη 30ν.Τπνινγίζηε ηε 

ρνξδή αθξνπηεξπγίνπ (tipchord), ηε ρνξδή ξίδαο (rootchord),ηε κέζε αεξνδπλακηθή 

ρνξδή (meanaerodynamicchord),ην εθπέηαζκα (span),ην δξαζηηθό εθπέηαζκα 

(effectivespan), θαζώο επίζεο θαη ηε γσλία βέινπο ηνπ ρείινπο πξνζβνιήο 

(leadingedgesweep),ηε γσλία βέινπο ηνπ ρείινπο εθθπγήο (trailingedgesweep),ηε 

γσλία βέινπο ηνπ ηέηαξηνπ ηεο ρνξδήο (quarterchordsweepangles) 

[SadraeyM,2013]. 

 

Λύζη:Γηα ηνλ πξνζδηνξηζκό ησλ αγλώζησλ κεηαβιεηώλ ρξεζηκνπνηνύκε ηηο 

παξαθάησ εμηζώζεηο: 

 

Από ηε ζηηγκή πνπ ην 50% ηεο γσλίαο βέινπο ηεο γξακκήο ρνξδήο είλαη 

30ν(ΛC/2=30deg), ην ρείινο πξνζβνιήο,ην ρείινο εθθπγήο,θαη ε γσλία βέινπο ηνπ 

ηέηαξηνπ ηεο ρνξδήο ππνινγίδνληαη από ην λόκν ηνπ ηξηγώλνπ (εηθόλα 5.45).Όκσο 

πξώηα απαηηείηαη ν ππνινγηζκόο θάπνησλ παξακέηξσλ. 
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 ΢ην νξζνγώλην ηξίγσλν CIF πνπ πεξηέρεη ην 50% ηεο γσλίαο βέινπο γξακκήο 

ρνξδήο (ΛC/2),κπνξνύκε λα γξάςνπκε: 

 

 

 

Χο εθ ηνύηνπ, ην δξαζηηθό εθπέηαζκα είλαη κηθξόηεξν από ην θαλνληθό 

εθπέηαζκα.΢πλεπώο, ην δξαζηηθό δηάηακα κεηώλεηαη θαη γίλεηε ίζν κε: 

΢εκεηώλεηαη όηη ην δηάηακα AR έρεη κεησζεί από 8 ζε 6.Η απόζηαζε IH ηζνύηαη κε: 
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΢ην νξζνγώλην ηξίγσλν ΑΚΗ ην νπνίν πεξηέρεη ηε γσλία βέινπο ηνπ ρείινπο 

πξνζβνιήο (ΛLE), έρνπκε: 

 

 

΢ην νξζνγώλην ηξίγσλν GJB ην νπνίν πεξηέρεη ηε γσλία βέινπο ηνπ ηέηαξηνπ ηεο 

ρνξδήο (Λc/4), έρνπκε: 

 

 (νπίζζηα γσλία βέινπο). 

Απηό  απνθαιύπηεη όηη νη γσλίεο βέινπο ηνπ ρείινπο πξνζβνιήο θαη ηνπ ηεηάξηνπ ηεο 

ρνξδήο είλαη κεγαιύηεξεο από ην 50% ηεο γσλίαο βέινπο ηεο γξακκήο ρνξδήο. 

Σειηθά, ζην νξζνγώλην ηξίγσλν DLE ην νπνίν πεξηέρεη ηε γσλία βέινπο ηνπ ρείινπο 

εθθπγήο (ΛΣΔ), έρνπκε 

 

Η γσλία βέινπο ηνπ ρείινπο εθθπγήο είλαη ζεκαληηθά κηθξόηεξε από ην 50% ηεο 

γσλίαο βέινπο ηεο γξακκήο ρνξδήο [SadrareyM, 2013]. 
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ΜΗΦΑΝΟΛΟΓΙΚΑ ΢ΦΕΔΙΑ ΠΣΕΡΤΓΑ΢ ΑΕΡΟΠΛΑΝΟΤ 

 
 
 
Μεηά ηνλ ζρεδηαζκό ησλ ηξηώλ πηεξύγσλ αεξνπιάλνπ(naca0010, naca0012, 
naca0025) ζε ζπκπαγή κνξθή, γίλεηαη ε αλαιπηηθή παξνπζίαζή ηεο κέζα από 42 
κεραλνινγηθά ΢ρέδηα. ΢ηα κεραλνινγηθά ζρέδηα αλαθέξεηαη ην θάζε εμάξηεκα 
μερσξηζηά ζπλαξκνινγεκέλα κεηαμύ ηνπο κε όιεο ηηο δηαζηάζεηο ηνπο. 
 
Αξρηθά παξνπζηάδνληαη νια ηα λεύξα ζε ζεηξά κεγέζνπο θαη ζε ζπκπαγή κνξθή. 
΢ηε ζπλέρεηα θαίλεηαη ε εκπξόζζηα θαη νπίζζηα δνθόο  ζε ζπκπαγή κνξθή.  
 
΢ην ηέινο παξνπζηάδεηαη όιε ε θαηαζθεπαζηηθή ζπλδεζκνινγία ηεο πηέξπγαο 
ηνπ αεξνπιάλνπ κε όιεο ηηο ιεπηνκέξεηεο. Καζώο επίζεο θαη μερσξηζηή ζρεδίαζε ηεο 
ζπλδεζκνινγίαο ηνπ θάζε λεύξνπ(rib) κε ηελ εκπξόζζηα θαη νπίζζηα δνθό(spar). 
 
Δπίζεο ζηελ πηπρηαθή εξγαζία έρνπλ ζπκπεξηιεθζεί θαη όινη νη πίλαθεο κε ηηο ηηκέο 
x-y, ζύκθσλα κε ηηο νπνίεο ζρεδηάζηεθαλ όια ηα λεύξα. 
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ΣΗΜΕΙΑ Χ-Υ NACA 0010 PART 1 

 

1161 1.21905  77.771907 38.840094  870.75 -30.576096  

1160.204715 1.31193 63.271017 35.668242 896.66352 -28.295892 

1157.820021 1.59057 50.186547 32.303664 921.709773 -26.030781 

1153.852884 2.051487 38.55681 28.760292 945.82026 -23.793534 

1148.314914 2.692359 28.411992 25.052058 968.929965 -21.596922 

1141.220043 3.507381 19.779957 21.191733 990.975033 -19.453716 

1132.588008 4.491909 12.685086 17.192088 1011.895092 -17.375526 

1122.44319 5.636655 7.147116 13.064733 1031.633253 -15.373962 

1110.813453 6.934653 3.179979 8.817795 1050.133788 -13.461795 

1097.728983 8.376615 0.795285 4.461723 1067.347935 -11.650635 

1083.228093 9.952092 0 0 1083.228093 -9.952092 

1067.347935 11.650635 0.795285 -4.461723 1097.728983 -8.376615 

1050.133788 13.461795 3.179979 -8.817795 1110.813453 -6.934653 

1031.633253 15.373962 7.147116 -13.064733 1122.44319 -5.636655 

1011.895092 17.375526 12.685086 -17.192088 1132.588008 -4.491909 

990.975033 19.453716 19.779957 -21.191733 1141.220043 -3.507381 

968.929965 21.596922 28.411992 -25.052058 1148.314914 -2.692359 

945.82026 23.793534 38.55681 -28.760292 1153.852884 -2.051487 

921.709773 26.030781 50.186547 -32.303664 1157.820021 -1.59057 

896.66352 28.295892 63.271017 -35.668242 1160.204715 -1.31193 

870.75 30.576096 77.771907 -38.840094 1161 -1.21905 

844.041195 32.858622 93.652065 -41.806449  

816.610248 35.130699 110.866212 -44.552214 

788.532624 37.378395 129.366747 -47.06694 

759.883788 39.587778 149.104908 -49.339017 

730.74501 41.744916 170.024967 -51.357996 

701.192916 43.834716 192.070035 -53.118072 

671.309937 45.843246 215.17974 -54.612279 

641.178504 47.754252 239.290227 -55.838295 

610.881048 49.55148 264.33648 -56.794959 

580.5 51.219837 290.25 -57.48111 

550.118952 52.743069 316.958805 -57.902553 

519.821496 54.104922 344.389752 -58.063932 

489.690063 55.290303 372.467376 -57.973374 

459.807084 56.284119 401.116212 -57.639006 

430.25499 57.071277 430.25499 -57.071277 

401.116212 57.639006 459.807084 -56.284119 

372.467376 57.973374 489.690063 -55.290303 

344.389752 58.063932 519.821496 -54.104922 

316.958805 57.902553 550.118952 -52.743069 

290.25 57.48111 580.5 -51.219837 

264.33648 56.794959 610.881048 -49.55148 

239.290227 55.838295 641.178504 -47.754252 

215.17974 54.612279 671.309937 -45.843246 

192.070035 53.118072 701.192916 -43.834716 

170.024967 51.357996 730.74501 -41.744916 

149.104908 49.339017 759.883788 -39.587778 

129.366747 47.06694 788.532624 -37.378395 

110.866212 44.552214 816.610248 -35.130699 

93.652065 41.806449 844.041195 -32.858622 

 

 

 

 

 

 

 



ΣΗΜΕΙΑ Χ-Υ NACA 0010 PART 1 

 

1166.6 1.22493  78.14703 39.02744  874.95 -30.7236  

1165.801 1.318258 63.5762 35.84029 900.9885 -28.4324 

1163.405 1.598242 50.42862 32.45948 926.1556 -26.1563 

1159.418 2.061382 38.74279 28.89902 950.3824 -23.9083 

1153.854 2.705345 28.54904 25.17289 973.6035 -21.7011 

1146.725 3.524299 19.87536 21.29395 995.7549 -19.5475 

1138.051 4.513575 12.74627 17.27501 1016.776 -17.4593 

1127.857 5.663843 7.18159 13.12775 1036.609 -15.4481 

1116.171 6.968102 3.195317 8.860327 1055.199 -13.5267 

1103.024 8.417019 0.799121 4.483244 1072.496 -11.7068 

1088.453 10.0001 0 0 1088.453 -10.0001 

1072.496 11.70683 0.799121 -4.48324 1103.024 -8.41702 

1055.199 13.52673 3.195317 -8.86033 1116.171 -6.9681 

1036.609 15.44812 7.18159 -13.1277 1127.857 -5.66384 

1016.776 17.45934 12.74627 -17.275 1138.051 -4.51358 

995.7549 19.54755 19.87536 -21.2939 1146.725 -3.5243 

973.6035 21.70109 28.54904 -25.1729 1153.854 -2.70535 

950.3824 23.9083 38.74279 -28.899 1159.418 -2.06138 

926.1556 26.15634 50.42862 -32.4595 1163.405 -1.59824 

900.9885 28.43238 63.5762 -35.8403 1165.801 -1.31826 

874.95 30.72358 78.14703 -39.0274 1166.6 -1.22493 

848.1124 33.01711 94.10379 -42.0081  

820.5491 35.30015 111.401 -44.7671 

792.3361 37.55869 129.9907 -47.294 

763.549 39.77873 149.8241 -49.577 

734.2697 41.94627 170.8451 -51.6057 

704.5751 44.04615 192.9965 -53.3743 

674.548 46.06437 216.2176 -54.8757 

644.2712 47.98459 240.4444 -56.1076 

613.8276 49.79049 265.6115 -57.0689 

583.3 51.46689 291.65 -57.7584 

552.7724 52.99747 318.4876 -58.1818 

522.3288 54.36589 346.0509 -58.344 

492.052 55.55699 374.2639 -58.253 

462.0249 56.5556 403.051 -57.917 

432.3303 57.34656 432.3303 -57.3466 

403.051 57.91702 462.0249 -56.5556 

374.2639 58.253 492.052 -55.557 

346.0509 58.344 522.3288 -54.3659 

318.4876 58.18184 552.7724 -52.9975 

291.65 57.75837 583.3 -51.4669 

265.6115 57.06891 613.8276 -49.7905 

240.4444 56.10763 644.2712 -47.9846 

216.2176 54.8757 674.548 -46.0644 

192.9965 53.37428 704.5751 -44.0461 

170.8451 51.60572 734.2697 -41.9463 

149.8241 49.577 763.549 -39.7787 

129.9907 47.29396 792.3361 -37.5587 

111.401 44.76711 820.5491 -35.3001 

94.10379 42.0081 848.1124 -33.0171 

 

 



ΣΗΜΕΙΑ Χ-Υ NACA 0010 PART 2 
 

 

1246,45 1,3087725  83,49594615 41,6987383  934,8375 -32,8265072  

1245,596182 1,4084885 67,92778565 38,2934369 962,658264 -30,3784794 

1243,035973 1,7076365 53,88029415 34,6812248 989,5479299 -27,94665545 

1238,776854 2,20247715 41,3946045 30,8770594 1015,432957 -25,5447463 

1232,831287 2,89051755 30,5031244 26,8958981 1040,243544 -23,1864629 

1225,214231 3,76552545 21,23576865 22,75145185 1063,911137 -20,8855162 

1215,946876 4,82251505 13,6187127 18,4574316 1086,370919 -18,6543707 

1205,055396 6,05151475 7,6731462 14,02630185 1107,561816 -16,5054909 

1192,569706 7,44504585 3,41402655 9,46678775 1127,423997 -14,45258775 

1178,522214 8,99313675 0,85381825 4,79010735 1145,905111 -12,50812575 

1162,954054 10,6845694 0 0 1162,954054 -10,6845694 

1145,905111 12,50812575 0,85381825 -4,79010735 1178,522214 -8,99313675 

1127,423997 14,45258775 3,41402655 -9,46678775 1192,569706 -7,44504585 

1107,561816 16,5054909 7,6731462 -
14,02630185 

1205,055396 -6,05151475 

1086,370919 18,6543707 13,6187127 -18,4574316 1215,946876 -4,82251505 

1063,911137 20,8855162 21,23576865 -
22,75145185 

1225,214231 -3,76552545 

1040,243544 23,1864629 30,5031244 -26,8958981 1232,831287 -2,89051755 

1015,432957 25,5447463 41,3946045 -30,8770594 1238,776854 -2,20247715 

989,5479299 27,94665545 53,88029415 -34,6812248 1243,035973 -1,7076365 

962,658264 30,3784794 67,92778565 -38,2934369 1245,596182 -1,4084885 

934,8375 32,8265072 83,49594615 -41,6987383 1246,45 -1,3087725 

906,1629178 35,2770279 100,5448893 -
44,88341805 

 

876,7130436 37,71633055 119,0260034 -47,8312723 

846,5688968 40,12945775 138,8881842 -50,531083 

815,8114966 42,5014521 160,0790806 -
52,97038565 

784,5280945 44,8173562 182,5388632 -55,1379622 

752,8009562 47,0609662 206,2064558 -57,0275804 

720,7185797 49,2173247 231,017043 -
58,63176155 

688,3694628 51,2689814 256,9020702 -
59,94801275 

655,8421036 53,198486 283,791736 -
60,97508755 

623,225 54,98963465 311,6125 -61,7117395 

590,6078964 56,62497705 340,2870823 -
62,16420085 

558,0805372 58,0870629 369,7369564 -62,3374574 

525,7314204 59,35968835 399,8811032 -62,2402343 

493,6490438 60,42664955 430,6385034 -61,8812567 

461,9219055 61,27174265 461,9219055 -
61,27174265 

430,6385034 61,8812567 493,6490438 -
60,42664955 

399,8811032 62,2402343 525,7314204 -
59,35968835 

369,7369564 62,3374574 558,0805372 -58,0870629 

340,2870823 62,16420085 590,6078964 -
56,62497705 

311,6125 61,7117395 623,225 -
54,98963465 

283,791736 60,97508755 655,8421036 -53,198486 

256,9020702 59,94801275 688,3694628 -51,2689814 

231,017043 58,63176155 720,7185797 -49,2173247 

206,2064558 57,0275804 752,8009562 -47,0609662 

182,5388632 55,1379622 784,5280945 -44,8173562 

160,0790806 52,97038565 815,8114966 -42,5014521 

138,8881842 50,531083 846,5688968 -
40,12945775 

119,0260034 47,8312723 876,7130436 -
37,71633055 

100,5448893 44,88341805 906,1629178 -35,2770279 
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1252,1 1,314705  83,8744227 41,8877534  939,075 -32,9753056  

1251,242312 1,414873 68,2356937 38,4670162 967,021872 -30,5161812 

1248,670498 1,715377 54,1245267 34,8384304 994,0334253 -28,0733341 

1244,392072 2,2124607 41,582241 31,0170212 1020,035786 -25,6605374 

1238,419555 2,9036199 30,6413912 27,0178138 1044,958837 -23,2915642 

1230,767972 3,7825941 21,3320277 22,8545813 1068,733711 -20,9801876 

1221,458609 4,8443749 13,6804446 18,5410968 1091,295301 -18,7389286 

1210,517759 6,0789455 7,7079276 14,0898813 1112,582253 -16,5803082 

1197,975473 7,4787933 3,4295019 9,5096995 1132,534467 -14,5180995 

1183,864306 9,0339015 0,8576885 4,8118203 1151,099354 -12,5648235 

1168,225577 10,7330012 0 0 1168,225577 -10,7330012 

1151,099354 12,5648235 0,8576885 -4,8118203 1183,864306 -9,0339015 

1132,534467 14,5180995 3,4295019 -9,5096995 1197,975473 -7,4787933 

1112,582253 16,5803082 7,7079276 -14,0898813 1210,517759 -6,0789455 

1091,295301 18,7389286 13,6804446 -18,5410968 1221,458609 -4,8443749 

1068,733711 20,9801876 21,3320277 -22,8545813 1230,767972 -3,7825941 

1044,958837 23,2915642 30,6413912 -27,0178138 1238,419555 -2,9036199 

1020,035786 25,6605374 41,582241 -31,0170212 1244,392072 -2,2124607 

994,0334253 28,0733341 54,1245267 -34,8384304 1248,670498 -1,715377 

967,021872 30,5161812 68,2356937 -38,4670162 1251,242312 -1,414873 

939,075 32,9753056 83,8744227 -41,8877534 1252,1 -1,314705 

910,2704395 35,4369342 101,0006465 -45,0868689  

880,6870728 37,8872939 119,5655332 -48,0480854 

850,4062864 40,3113595 139,5177467 -50,760134 

819,5094668 42,6941058 160,8046988 -53,2104937 

788,084261 45,0205076 183,3662887 -55,3878956 

756,2133076 47,2742876 207,1411635 -57,2860792 

723,9855057 49,4404206 232,064214 -58,8975319 

691,4897544 51,5013772 258,0665747 -60,2197495 

658,8149528 53,439628 285,078128 -61,2514799 

626,05 55,2388957 313,025 -61,991471 

593,2850472 56,8816509 341,8295605 -62,4459833 

560,6102456 58,3503642 371,4129272 -62,6200252 

528,1144943 59,6287583 401,6937136 -62,5223614 

495,8866924 60,7005559 432,5905332 -62,1617566 

464,015739 61,5494797 464,015739 -61,5494797 

432,5905332 62,1617566 495,8866924 -60,7005559 

401,6937136 62,5223614 528,1144943 -59,6287583 

371,4129272 62,6200252 560,6102456 -58,3503642 

341,8295605 62,4459833 593,2850472 -56,8816509 

313,025 61,991471 626,05 -55,2388957 

285,078128 61,2514799 658,8149528 -53,439628 

258,0665747 60,2197495 691,4897544 -51,5013772 

232,064214 58,8975319 723,9855057 -49,4404206 

207,1411635 57,2860792 756,2133076 -47,2742876 

183,3662887 55,3878956 788,084261 -45,0205076 

160,8046988 53,2104937 819,5094668 -42,6941058 

139,5177467 50,760134 850,4062864 -40,3113595 

119,5655332 48,0480854 880,6870728 -37,8872939 

101,0006465 45,0868689 910,2704395 -35,4369342 
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1331,9 1,398495  89,2199853 44,5573826  998,925 -35,0769184  

1330,987649 1,505047 72,5845543 40,9186318 1028,653008 -32,4610668 

1328,251926 1,824703 57,5740413 37,0587856 1057,386087 -29,8625299 

1323,700824 2,3534673 44,232399 32,9938268 1085,045654 -27,2959586 

1317,347661 3,0886761 32,5942568 28,7397382 1111,557124 -24,7760038 

1309,20842 4,0236699 22,6915803 24,3111707 1136,847241 -22,3173164 

1299,305743 5,1531211 14,5523394 19,7227752 1160,846747 -19,9332154 

1287,667601 6,4663745 8,1991764 14,9878707 1183,490379 -17,6370198 

1274,325959 7,9554387 3,6480741 10,1157805 1204,714205 -15,4433805 

1259,315446 9,6096585 0,9123515 5,1184917 1224,462287 -13,3656165 

1242,680015 11,4170468 0 0 1242,680015 -11,4170468 

1224,462287 13,3656165 0,9123515 -5,1184917 1259,315446 -9,6096585 

1204,714205 15,4433805 3,6480741 -10,1157805 1274,325959 -7,9554387 

1183,490379 17,6370198 8,1991764 -14,9878707 1287,667601 -6,4663745 

1160,846747 19,9332154 14,5523394 -19,7227752 1299,305743 -5,1531211 

1136,847241 22,3173164 22,6915803 -24,3111707 1309,20842 -4,0236699 

1111,557124 24,7760038 32,5942568 -28,7397382 1317,347661 -3,0886761 

1085,045654 27,2959586 44,232399 -32,9938268 1323,700824 -2,3534673 

1057,386087 29,8625299 57,5740413 -37,0587856 1328,251926 -1,824703 

1028,653008 32,4610668 72,5845543 -40,9186318 1330,987649 -1,505047 

998,925 35,0769184 89,2199853 -44,5573826 1331,9 -1,398495 

968,2846405 37,6954338 107,4377135 -47,9603871  

936,8158392 40,3019621 127,1857948 -51,1103306 

904,6051696 42,8805205 148,4096213 -53,995226 

871,7392052 45,4151262 171,0532532 -56,6017543 

838,311179 47,8897964 195,0527593 -58,9179284 

804,4089964 50,2872164 220,3428765 -60,9370888 

770,1272223 52,5914034 246,854346 -62,6512441 

735,5604216 54,7837108 274,5139133 -64,0577305 

700,8031592 56,845492 303,246992 -65,1552161 

665,95 58,7594323 332,975 -65,942369 

631,0968408 60,5068851 363,6153595 -66,4258487 

596,3395784 62,0692038 395,0841608 -66,6109828 

561,7727777 63,4290737 427,2948304 -66,5070946 

527,4910036 64,5691801 460,1607948 -66,1235074 

493,588821 65,4722083 493,588821 -65,4722083 

460,1607948 66,1235074 527,4910036 -64,5691801 

427,2948304 66,5070946 561,7727777 -63,4290737 

395,0841608 66,6109828 596,3395784 -62,0692038 

363,6153595 66,4258487 631,0968408 -60,5068851 

332,975 65,942369 665,95 -58,7594323 

303,246992 65,1552161 700,8031592 -56,845492 

274,5139133 64,0577305 735,5604216 -54,7837108 

246,854346 62,6512441 770,1272223 -52,5914034 

220,3428765 60,9370888 804,4089964 -50,2872164 

195,0527593 58,9179284 838,311179 -47,8897964 

171,0532532 56,6017543 871,7392052 -45,4151262 

148,4096213 53,995226 904,6051696 -42,8805205 

127,1857948 51,1103306 936,8158392 -40,3019621 

107,4377135 47,9603871 968,2846405 -37,6954338 
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1337,6 1,40448  89,6018112 44,7480704  1003,2 -35,2270336  

1336,683744 1,511488 72,8951872 41,0937472 1033,055232 -32,5999872 

1333,936314 1,832512 57,8204352 37,2173824 1061,911277 -29,9903296 

1329,365734 2,3635392 44,421696 33,1350272 1089,689216 -27,4127744 

1322,985382 3,1018944 32,7337472 28,8627328 1116,314144 -24,8820352 

1314,811309 4,0408896 22,7886912 24,4152128 1141,712493 -22,4128256 

1304,866253 5,1751744 14,6146176 19,8071808 1165,814707 -20,0185216 

1293,178304 6,494048 8,2342656 15,0520128 1188,555245 -17,7124992 

1279,779565 7,9894848 3,6636864 10,159072 1209,869901 -15,509472 

1264,704813 9,650784 0,916256 5,1403968 1229,702496 -13,422816 

1247,998189 11,4659072 0 0 1247,998189 -11,4659072 

1229,702496 13,422816 0,916256 -5,1403968 1264,704813 -9,650784 

1209,869901 15,509472 3,6636864 -10,159072 1279,779565 -7,9894848 

1188,555245 17,7124992 8,2342656 -15,0520128 1293,178304 -6,494048 

1165,814707 20,0185216 14,6146176 -19,8071808 1304,866253 -5,1751744 

1141,712493 22,4128256 22,7886912 -24,4152128 1314,811309 -4,0408896 

1116,314144 24,8820352 32,7337472 -28,8627328 1322,985382 -3,1018944 

1089,689216 27,4127744 44,421696 -33,1350272 1329,365734 -2,3635392 

1061,911277 29,9903296 57,8204352 -37,2173824 1333,936314 -1,832512 

1033,055232 32,5999872 72,8951872 -41,0937472 1336,683744 -1,511488 

1003,2 35,2270336 89,6018112 -44,7480704 1337,6 -1,40448 

972,428512 37,8567552 107,897504 -48,1656384  

940,8250368 40,4744384 127,7300992 -51,3290624 

908,4765184 43,064032 149,0447552 -54,226304 

875,4699008 45,6094848 171,7852928 -56,8439872 

841,898816 48,0947456 195,8875072 -59,1700736 

807,8515456 50,5024256 221,285856 -61,1978752 

773,4230592 52,8164736 247,910784 -62,9193664 

738,7083264 55,0181632 275,6887232 -64,331872 

703,8023168 57,088768 304,544768 -65,4340544 

668,8 59,0108992 334,4 -66,224576 

633,7976832 60,7658304 365,171488 -66,7101248 

598,8916736 62,3348352 396,7749632 -66,8960512 

564,1769408 63,7005248 429,1234816 -66,7917184 

529,7484544 64,8455104 462,1300992 -66,4064896 

495,701184 65,7524032 495,701184 -65,7524032 

462,1300992 66,4064896 529,7484544 -64,8455104 

429,1234816 66,7917184 564,1769408 -63,7005248 

396,7749632 66,8960512 598,8916736 -62,3348352 

365,171488 66,7101248 633,7976832 -60,7658304 

334,4 66,224576 668,8 -59,0108992 

304,544768 65,4340544 703,8023168 -57,088768 

275,6887232 64,331872 738,7083264 -55,0181632 

247,910784 62,9193664 773,4230592 -52,8164736 

221,285856 61,1978752 807,8515456 -50,5024256 

195,8875072 59,1700736 841,898816 -48,0947456 

171,7852928 56,8439872 875,4699008 -45,6094848 

149,0447552 54,226304 908,4765184 -43,064032 

127,7300992 51,3290624 940,8250368 -40,4744384 

107,897504 48,1656384 972,428512 -37,8567552 

 

 



ΣΗΜΕΙΑ Χ-Υ NACA 0010 PART 4 
 

 

1417,35 1,4882175  94,94402445 47,4160269  1063,0125 -37,3273296  

1416,379115 1,6016055 77,24132295 43,5438267 1094,647752 -34,5436542 

1413,467878 1,9417695 61,26778845 39,4363464 1125,224244 -31,77840435 

1408,624793 2,50445745 47,0701935 35,1105942 1154,658351 -29,0471709 

1401,864034 3,28683465 34,6853892 30,5835783 1182,870703 -26,3655447 

1393,202608 4,28181435 24,14739195 25,87088955 1209,783345 -23,7491166 

1382,664611 5,48372715 15,4859661 20,9881188 1235,322574 -21,2120601 

1370,279807 6,88123425 8,7252066 15,94943955 1259,418942 -18,7685487 

1356,082212 8,46583155 3,88212165 10,76477325 1282,004414 -16,43417325 

1340,108677 10,22618025 0,97088475 5,44687605 1303,019462 -14,22310725 

1322,405976 12,1495242 0 0 1322,405976 -12,1495242 

1303,019462 14,22310725 0,97088475 -5,44687605 1340,108677 -10,22618025 

1282,004414 16,43417325 3,88212165 -
10,76477325 

1356,082212 -8,46583155 

1259,418942 18,7685487 8,7252066 -
15,94943955 

1370,279807 -6,88123425 

1235,322574 21,2120601 15,4859661 -20,9881188 1382,664611 -5,48372715 

1209,783345 23,7491166 24,14739195 -
25,87088955 

1393,202608 -4,28181435 

1182,870703 26,3655447 34,6853892 -30,5835783 1401,864034 -3,28683465 

1154,658351 29,0471709 47,0701935 -35,1105942 1408,624793 -2,50445745 

1125,224244 31,77840435 61,26778845 -39,4363464 1413,467878 -1,9417695 

1094,647752 34,5436542 77,24132295 -43,5438267 1416,379115 -1,6016055 

1063,0125 37,3273296 94,94402445 -47,4160269 1417,35 -1,4882175 

1030,406363 40,1138397 114,3305378 -
51,03735615 

 

996,9186348 42,88759365 135,3455862 -54,3893889 

962,6414424 45,63158325 157,9310585 -57,459369 

927,6669138 48,3288003 182,0274258 -
60,23312295 

892,0942635 50,9622366 207,5666555 -62,6978946 

856,0170366 53,5134666 234,4792973 -64,8465972 

819,535865 55,9654821 262,691649 -
66,67072665 

782,7513804 58,2984402 292,1257565 -
68,16744825 

745,7642148 60,492498 322,702248 -
69,33534465 

708,675 62,52922995 354,3375 -70,1729985 

671,5857852 64,38879315 386,9436368 -
70,68749655 

634,5986196 66,0513447 420,4313652 -70,8845082 

597,8141351 67,49845905 454,7085576 -70,7739549 

561,3329634 68,71171065 489,6830862 -70,3657581 

525,2557365 69,67267395 525,2557365 -
69,67267395 

489,6830862 70,3657581 561,3329634 -
68,71171065 

454,7085576 70,7739549 597,8141351 -
67,49845905 

420,4313652 70,8845082 634,5986196 -66,0513447 

386,9436368 70,68749655 671,5857852 -
64,38879315 

354,3375 70,1729985 708,675 -
62,52922995 

322,702248 69,33534465 745,7642148 -60,492498 

292,1257565 68,16744825 782,7513804 -58,2984402 

262,691649 66,67072665 819,535865 -55,9654821 

234,4792973 64,8465972 856,0170366 -53,5134666 

207,5666555 62,6978946 892,0942635 -50,9622366 

182,0274258 60,23312295 927,6669138 -48,3288003 

157,9310585 57,459369 962,6414424 -
45,63158325 

135,3455862 54,3893889 996,9186348 -
42,88759365 

114,3305378 51,03735615 1030,406363 -40,1138397 

 



ΣΗΜΕΙΑ Χ-Υ NACA 0010 PART 4 
 

 

1423 1,49415  95,322501 47,605042  1067,25 -37,476128  

1422,025245 1,60799 77,549231 43,717406 1099,01136 -34,681356 

1419,102403 1,94951 61,512021 39,593552 1129,709739 -31,905083 

1414,240012 2,514441 47,25783 35,250556 1159,26118 -29,162962 

1407,452302 3,299937 34,823656 30,705494 1187,585995 -26,470646 

1398,756349 4,298883 24,243651 25,974019 1214,605919 -23,843788 

1388,176344 5,505587 15,547698 21,071784 1240,246956 -21,296618 

1375,74217 6,908665 8,759988 16,013019 1264,439379 -18,843366 

1361,487979 8,499579 3,897597 10,807685 1287,114884 -16,499685 

1345,450769 10,266945 0,974755 5,468589 1308,213705 -14,279805 

1327,677499 12,197956 0 0 1327,677499 -12,197956 

1308,213705 14,279805 0,974755 -5,468589 1345,450769 -10,266945 

1287,114884 16,499685 3,897597 -10,807685 1361,487979 -8,499579 

1264,439379 18,843366 8,759988 -16,013019 1375,74217 -6,908665 

1240,246956 21,296618 15,547698 -21,071784 1388,176344 -5,505587 

1214,605919 23,843788 24,243651 -25,974019 1398,756349 -4,298883 

1187,585995 26,470646 34,823656 -30,705494 1407,452302 -3,299937 

1159,26118 29,162962 47,25783 -35,250556 1414,240012 -2,514441 

1129,709739 31,905083 61,512021 -39,593552 1419,102403 -1,94951 

1099,01136 34,681356 77,549231 -43,717406 1422,025245 -1,60799 

1067,25 37,476128 95,322501 -47,605042 1423 -1,49415 

1034,513885 40,273746 114,786295 -51,240807  

1000,892664 43,058557 135,885116 -54,606202 

966,478832 45,813485 158,560621 -57,68842 

931,364884 48,521454 182,753044 -60,473231 

895,65043 51,165388 208,394081 -62,947828 

859,429388 53,726788 235,414005 -65,105096 

822,802791 56,188578 263,73882 -66,936497 

785,871672 58,530836 293,290261 -68,439185 

748,737064 60,73364 323,98864 -69,611737 

711,5 62,778491 355,75 -70,45273 

674,262936 64,645467 388,486115 -70,969279 

637,128328 66,314646 422,107336 -71,167076 

600,197209 67,767529 456,521168 -71,056082 

563,570612 68,985617 491,635116 -70,646258 

527,34957 69,950411 527,34957 -69,950411 

491,635116 70,646258 563,570612 -68,985617 

456,521168 71,056082 600,197209 -67,767529 

422,107336 71,167076 637,128328 -66,314646 

388,486115 70,969279 674,262936 -64,645467 

355,75 70,45273 711,5 -62,778491 

323,98864 69,611737 748,737064 -60,73364 

293,290261 68,439185 785,871672 -58,530836 

263,73882 66,936497 822,802791 -56,188578 

235,414005 65,105096 859,429388 -53,726788 

208,394081 62,947828 895,65043 -51,165388 

182,753044 60,473231 931,364884 -48,521454 

158,560621 57,68842 966,478832 -45,813485 

135,885116 54,606202 1000,892664 -43,058557 

114,786295 51,240807 1034,513885 -40,273746 
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1502,8 1,57794  100,6680636 50,2746712  1127,1 -39,5777408  

1501,770582 1,698164 81,8980916 46,1690216 1160,642496 -36,6262416 

1498,683831 2,058836 64,9615356 41,8139072 1193,0624 -33,6942788 

1493,548763 2,6554476 49,907988 37,2273616 1224,271048 -30,7983832 

1486,380407 3,4849932 36,7765216 32,4274184 1254,184282 -27,9550856 

1477,196796 4,5399588 25,6032036 27,4306084 1282,719448 -25,1809168 

1466,023478 5,8143332 16,4195928 22,2534624 1309,798402 -22,4909048 

1452,892012 7,296094 9,2512368 16,9110084 1335,347504 -19,9000776 

1437,838464 8,9762244 4,1161692 11,413766 1359,294622 -17,424966 

1420,901908 10,842702 1,029418 5,7752604 1381,576638 -15,080598 

1402,131936 12,8820016 0 0 1402,131936 -12,8820016 

1381,576638 15,080598 1,029418 -5,7752604 1420,901908 -10,842702 

1359,294622 17,424966 4,1161692 -11,413766 1437,838464 -8,9762244 

1335,347504 19,9000776 9,2512368 -16,9110084 1452,892012 -7,296094 

1309,798402 22,4909048 16,4195928 -22,2534624 1466,023478 -5,8143332 

1282,719448 25,1809168 25,6032036 -27,4306084 1477,196796 -4,5399588 

1254,184282 27,9550856 36,7765216 -32,4274184 1486,380407 -3,4849932 

1224,271048 30,7983832 49,907988 -37,2273616 1493,548763 -2,6554476 

1193,0624 33,6942788 64,9615356 -41,8139072 1498,683831 -2,058836 

1160,642496 36,6262416 81,8980916 -46,1690216 1501,770582 -1,698164 

1127,1 39,5777408 100,6680636 -50,2746712 1502,8 -1,57794 

1092,528086 42,5322456 121,223362 -54,1143252  

1057,02143 45,4732252 143,5053776 -57,6684472 

1020,677715 48,382646 167,4524956 -60,923512 

983,5946224 51,2424744 193,0015984 -63,8644916 

945,877348 54,0346768 220,0805516 -66,4778608 

907,6250768 56,7397168 248,615718 -68,7561056 

868,9445076 59,3395608 278,528952 -70,6902092 

829,9423392 61,8131696 309,7375996 -72,277166 

790,7252704 64,139504 342,157504 -73,5154732 

751,4 66,2990276 375,7 -74,403628 

712,0747296 68,2707012 410,271914 -74,9491444 

672,8576608 70,0334856 445,7785696 -75,1580336 

633,8554924 71,5678444 482,1222848 -75,0408152 

595,1749232 72,8542412 519,2053776 -74,6080088 

556,922652 73,8731396 556,922652 -73,8731396 

519,2053776 74,6080088 595,1749232 -72,8542412 

482,1222848 75,0408152 633,8554924 -71,5678444 

445,7785696 75,1580336 672,8576608 -70,0334856 

410,271914 74,9491444 712,0747296 -68,2707012 

375,7 74,403628 751,4 -66,2990276 

342,157504 73,5154732 790,7252704 -64,139504 

309,7375996 72,277166 829,9423392 -61,8131696 

278,528952 70,6902092 868,9445076 -59,3395608 

248,615718 68,7561056 907,6250768 -56,7397168 

220,0805516 66,4778608 945,877348 -54,0346768 

193,0015984 63,8644916 983,5946224 -51,2424744 

167,4524956 60,923512 1020,677715 -48,382646 

143,5053776 57,6684472 1057,02143 -45,4732252 

121,223362 54,1143252 1092,528086 -42,5322456 
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1508,45 1,5838725  101,0465402 50,4636863  1131,3375 -39,7265392  

1507,416712 1,7045485 82,20599965 46,3426009 1165,006104 -36,7639434 

1504,318355 2,0665765 65,20576815 41,9711128 1197,547896 -33,82095745 

1499,163982 2,66543115 50,0956245 37,3673234 1228,873877 -30,9141743 

1491,968675 3,49809555 36,9147884 32,5493341 1258,899574 -28,0601869 

1482,750537 4,55702745 25,69946265 27,53373785 1287,542023 -25,2755882 

1471,535212 5,83619305 16,4813247 22,3371276 1314,722783 -22,5754627 

1458,354376 7,32352475 9,2860182 16,97458785 1340,367942 -19,9748949 

1443,244232 9,00997185 4,13164455 11,45667775 1364,405093 -17,49047775 

1426,244 10,88346675 1,03328825 5,79697335 1386,770881 -15,13729575 

1407,40346 12,9304334 0 0 1407,40346 -12,9304334 

1386,770881 15,13729575 1,03328825 -5,79697335 1426,244 -10,88346675 

1364,405093 17,49047775 4,13164455 -
11,45667775 

1443,244232 -9,00997185 

1340,367942 19,9748949 9,2860182 -
16,97458785 

1458,354376 -7,32352475 

1314,722783 22,5754627 16,4813247 -22,3371276 1471,535212 -5,83619305 

1287,542023 25,2755882 25,69946265 -
27,53373785 

1482,750537 -4,55702745 

1258,899574 28,0601869 36,9147884 -32,5493341 1491,968675 -3,49809555 

1228,873877 30,9141743 50,0956245 -37,3673234 1499,163982 -2,66543115 

1197,547896 33,82095745 65,20576815 -41,9711128 1504,318355 -2,0665765 

1165,006104 36,7639434 82,20599965 -46,3426009 1507,416712 -1,7045485 

1131,3375 39,7265392 101,0465402 -50,4636863 1508,45 -1,5838725 

1096,635608 42,6921519 121,6791193 -
54,31777605 

 

1060,99546 45,64418855 144,0449074 -57,8852603 

1024,515105 48,56454775 168,0820582 -61,152563 

987,2925926 51,4351281 193,7272166 -
64,10459965 

949,4335145 54,2378282 220,9079772 -66,7277942 

911,0374282 56,9530382 249,5504258 -69,0146044 

872,2114337 59,5626567 279,576123 -
70,95597955 

833,0626308 62,0455654 310,9021042 -
72,54890275 

793,6981196 64,380646 343,443896 -
73,79186555 

754,225 66,54828865 377,1125 -74,6833595 

714,7518804 68,52737505 411,8143923 -
75,23092685 

675,3873692 70,2967869 447,4545404 -75,4406014 

636,2385664 71,83691435 483,9348952 -75,3229423 

597,4125718 73,12814755 521,1574074 -74,8885087 

559,0164855 74,15087665 559,0164855 -
74,15087665 

521,1574074 74,8885087 597,4125718 -
73,12814755 

483,9348952 75,3229423 636,2385664 -
71,83691435 

447,4545404 75,4406014 675,3873692 -70,2967869 

411,8143923 75,23092685 714,7518804 -
68,52737505 

377,1125 74,6833595 754,225 -
66,54828865 

343,443896 73,79186555 793,6981196 -64,380646 

310,9021042 72,54890275 833,0626308 -62,0455654 

279,576123 70,95597955 872,2114337 -59,5626567 

249,5504258 69,0146044 911,0374282 -56,9530382 

220,9079772 66,7277942 949,4335145 -54,2378282 

193,7272166 64,10459965 987,2925926 -51,4351281 

168,0820582 61,152563 1024,515105 -
48,56454775 

144,0449074 57,8852603 1060,99546 -
45,64418855 

121,6791193 54,31777605 1096,635608 -42,6921519 
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1588,25 1,6676625  106,3921028 53,1333155  1191,1875 -41,828152  

1587,162049 1,7947225 86,55486025 48,7942165 1226,63724 -38,708829 

1583,899783 2,1759025 68,65528275 44,191468 1260,900557 -35,61015325 

1578,472733 2,80643775 52,7457825 39,344129 1293,883745 -32,5495955 

1570,896781 3,68315175 38,867654 34,2712585 1325,497861 -29,5446265 

1561,190985 4,79810325 27,05901525 28,99032725 1355,655552 -26,612717 

1549,382346 6,14493925 17,3532195 23,518806 1384,274229 -23,7697495 

1535,504218 7,71095375 9,777267 17,87257725 1411,276067 -21,0316065 

1519,594717 9,48661725 4,35021675 12,06275875 1436,584831 -18,41575875 

1501,69514 11,45922375 1,08795125 6,10364475 1460,133814 -15,93808875 

1481,857897 13,614479 0 0 1481,857897 -13,614479 

1460,133814 15,93808875 1,08795125 -6,10364475 1501,69514 -11,45922375 

1436,584831 18,41575875 4,35021675 -
12,06275875 

1519,594717 -9,48661725 

1411,276067 21,0316065 9,777267 -
17,87257725 

1535,504218 -7,71095375 

1384,274229 23,7697495 17,3532195 -23,518806 1549,382346 -6,14493925 

1355,655552 26,612717 27,05901525 -
28,99032725 

1561,190985 -4,79810325 

1325,497861 29,5446265 38,867654 -34,2712585 1570,896781 -3,68315175 

1293,883745 32,5495955 52,7457825 -39,344129 1578,472733 -2,80643775 

1260,900557 35,61015325 68,65528275 -44,191468 1583,899783 -2,1759025 

1226,63724 38,708829 86,55486025 -48,7942165 1587,162049 -1,7947225 

1191,1875 41,828152 106,3921028 -53,1333155 1588,25 -1,6676625 

1154,649809 44,9506515 128,1161863 -
57,19129425 

 

1117,124226 48,05885675 151,665169 -60,9475055 

1078,713988 51,13370875 176,9739328 -64,387655 

1039,522331 54,1561485 203,975771 -
67,49586025 

999,6604325 57,107117 232,5944478 -70,257827 

959,233117 59,965967 262,7521388 -72,665614 

918,3531503 62,7136395 294,366255 -
74,70969175 

877,133298 65,327899 327,3494428 -
76,38688375 

835,686326 67,78651 361,61276 -
77,69560175 

794,125 70,06882525 397,0625 -78,6342575 

752,563674 72,15260925 433,6001913 -
79,21079225 

711,116702 74,0156265 471,125774 -79,431559 

669,8968498 75,63722975 509,536012 -79,3076755 

629,016883 76,99677175 548,727669 -78,8502595 

588,5895675 78,07360525 588,5895675 -
78,07360525 

548,727669 78,8502595 629,016883 -
76,99677175 

509,536012 79,3076755 669,8968498 -
75,63722975 

471,125774 79,431559 711,116702 -74,0156265 

433,6001913 79,21079225 752,563674 -
72,15260925 

397,0625 78,6342575 794,125 -
70,06882525 

361,61276 77,69560175 835,686326 -67,78651 

327,3494428 76,38688375 877,133298 -65,327899 

294,366255 74,70969175 918,3531503 -62,7136395 

262,7521388 72,665614 959,233117 -59,965967 

232,5944478 70,257827 999,6604325 -57,107117 

203,975771 67,49586025 1039,522331 -54,1561485 

176,9739328 64,387655 1078,713988 -
51,13370875 

151,665169 60,9475055 1117,124226 -
48,05885675 

128,1161863 57,19129425 1154,649809 -44,9506515 
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1593,9 1,673595  106,7705793 53,3223306  1195,425 -41,9769504  

1592,808179 1,801107 86,8627683 48,9677958 1231,000848 -38,8465308 

1589,534308 2,183643 68,8995153 44,3486736 1265,386053 -35,7368319 

1584,087952 2,8164213 52,933419 39,4840908 1298,486574 -32,6653866 

1576,485049 3,6962541 39,0059208 34,3931742 1330,213154 -29,6497278 

1566,744726 4,8151719 27,1552743 29,0934567 1360,478127 -26,7073884 

1554,894079 6,1667991 17,4149514 23,6024712 1389,198611 -23,8543074 

1540,966581 7,7383845 9,8120484 17,9361567 1416,296505 -21,1064238 

1525,000485 9,5203647 4,3656921 12,1056705 1441,695301 -18,4812705 

1507,037232 11,4999885 1,0918215 6,1253577 1465,328057 -15,9947865 

1487,129421 13,6629108 0 0 1487,129421 -13,6629108 

1465,328057 15,9947865 1,0918215 -6,1253577 1507,037232 -11,4999885 

1441,695301 18,4812705 4,3656921 -12,1056705 1525,000485 -9,5203647 

1416,296505 21,1064238 9,8120484 -17,9361567 1540,966581 -7,7383845 

1389,198611 23,8543074 17,4149514 -23,6024712 1554,894079 -6,1667991 

1360,478127 26,7073884 27,1552743 -29,0934567 1566,744726 -4,8151719 

1330,213154 29,6497278 39,0059208 -34,3931742 1576,485049 -3,6962541 

1298,486574 32,6653866 52,933419 -39,4840908 1584,087952 -2,8164213 

1265,386053 35,7368319 68,8995153 -44,3486736 1589,534308 -2,183643 

1231,000848 38,8465308 86,8627683 -48,9677958 1592,808179 -1,801107 

1195,425 41,9769504 106,7705793 -53,3223306 1593,9 -1,673595 

1158,757331 45,1105578 128,5719435 -57,3947451  

1121,098255 48,2298201 152,2046988 -61,1643186 

1082,551378 51,3156105 177,6034953 -64,616706 

1043,220301 54,3488022 204,7013892 -67,7359683 

1003,216599 57,3102684 233,4218733 -70,5077604 

962,6454684 60,1792884 263,6868465 -72,9241128 

921,6200763 62,9367354 295,413426 -74,9754621 

880,2535896 65,5602948 328,5139473 -76,6586205 

838,6591752 68,027652 362,899152 -77,9719941 

796,95 70,3180863 398,475 -78,913989 

755,2408248 72,4092831 435,1426695 -79,4925747 

713,6464104 74,2789278 472,8017448 -79,7141268 

672,2799237 75,9062997 511,3486224 -79,5898026 

631,2545316 77,2706781 550,6796988 -79,1307594 

590,683401 78,3513423 590,683401 -78,3513423 

550,6796988 79,1307594 631,2545316 -77,2706781 

511,3486224 79,5898026 672,2799237 -75,9062997 

472,8017448 79,7141268 713,6464104 -74,2789278 

435,1426695 79,4925747 755,2408248 -72,4092831 

398,475 78,913989 796,95 -70,3180863 

362,899152 77,9719941 838,6591752 -68,027652 

328,5139473 76,6586205 880,2535896 -65,5602948 

295,413426 74,9754621 921,6200763 -62,9367354 

263,6868465 72,9241128 962,6454684 -60,1792884 

233,4218733 70,5077604 1003,216599 -57,3102684 

204,7013892 67,7359683 1043,220301 -54,3488022 

177,6034953 64,616706 1082,551378 -51,3156105 

152,2046988 61,1643186 1121,098255 -48,2298201 

128,5719435 57,3947451 1158,757331 -45,1105578 
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1673,85 1,7575425  112,12619 55,9969779  1255,3875 -44,0825136  

1672,703413 1,8914505 91,21980345 51,4240197 1292,747832 -40,7950722 

1669,265325 2,2931745 72,35551395 46,5732024 1328,857798 -37,52939085 

1663,545779 2,95769295 55,5885585 41,4646122 1363,618641 -34,3038819 

1655,561515 3,88165815 40,9624572 36,1183353 1396,936625 -31,1369577 

1645,332618 5,05670085 28,51738245 30,55278405 1428,719689 -28,0470306 

1632,887543 6,47612565 18,2884851 24,7863708 1458,880792 -25,0508391 

1618,261442 8,12654175 10,3042206 18,83583405 1487,337916 -22,1651217 

1601,494486 9,99790605 4,58467515 12,71289075 1514,010716 -19,40829075 

1582,630197 12,07682775 1,14658725 6,43260555 1538,82889 -16,79708475 

1561,72381 14,3482422 0 0 1561,72381 -14,3482422 

1538,82889 16,79708475 1,14658725 -6,43260555 1582,630197 -12,07682775 

1514,010716 19,40829075 4,58467515 -
12,71289075 

1601,494486 -9,99790605 

1487,337916 22,1651217 10,3042206 -
18,83583405 

1618,261442 -8,12654175 

1458,880792 25,0508391 18,2884851 -24,7863708 1632,887543 -6,47612565 

1428,719689 28,0470306 28,51738245 -
30,55278405 

1645,332618 -5,05670085 

1396,936625 31,1369577 40,9624572 -36,1183353 1655,561515 -3,88165815 

1363,618641 34,3038819 55,5885585 -41,4646122 1663,545779 -2,95769295 

1328,857798 37,52939085 72,35551395 -46,5732024 1669,265325 -2,2931745 

1292,747832 40,7950722 91,21980345 -51,4240197 1672,703413 -1,8914505 

1255,3875 44,0825136 112,12619 -55,9969779 1673,85 -1,7575425 

1216,880581 47,3733027 135,0211103 -
60,27366465 

 

1177,332527 50,64902715 159,8392842 -64,2323199 

1136,852138 53,88960075 186,512084 -67,857879 

1095,548216 57,0749373 214,9692078 -
71,13360345 

1053,537929 60,1849506 245,130311 -74,0444286 

1010,931751 63,1978806 276,9133748 -76,5819852 

967,8485255 66,0936411 310,231359 -
78,73623015 

924,4070964 68,8487982 344,992202 -
80,50381575 

880,7263068 71,439918 381,102168 -
81,88306815 

836,925 73,84524045 418,4625 -82,8723135 

793,1236932 76,04133165 456,9694193 -
83,47992105 

749,4429036 78,0047577 496,5174732 -83,7125862 

706,0014746 79,71375855 536,9978616 -83,5820259 

662,9182494 81,14657415 578,3017842 -83,0999571 

620,3120715 82,28144445 620,3120715 -
82,28144445 

578,3017842 83,0999571 662,9182494 -
81,14657415 

536,9978616 83,5820259 706,0014746 -
79,71375855 

496,5174732 83,7125862 749,4429036 -78,0047577 

456,9694193 83,47992105 793,1236932 -
76,04133165 

418,4625 82,8723135 836,925 -
73,84524045 

381,102168 81,88306815 880,7263068 -71,439918 

344,992202 80,50381575 924,4070964 -68,8487982 

310,231359 78,73623015 967,8485255 -66,0936411 

276,9133748 76,5819852 1010,931751 -63,1978806 

245,130311 74,0444286 1053,537929 -60,1849506 

214,9692078 71,13360345 1095,548216 -57,0749373 

186,512084 67,857879 1136,852138 -
53,88960075 

159,8392842 64,2323199 1177,332527 -
50,64902715 

135,0211103 60,27366465 1216,880581 -47,3733027 
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1679,5 1,763475  112,5046665 56,185993  1259,625 -44,231312  

1678,349543 1,897835 91,5277115 51,597599 1297,11144 -40,932774 

1674,89985 2,300915 72,5997465 46,730408 1333,343294 -37,6560695 

1669,160998 2,9676765 55,776195 41,604574 1368,22147 -34,419673 

1661,149783 3,8947605 41,100724 36,240251 1401,651918 -31,242059 

1650,886359 5,0737695 28,6136415 30,6559135 1433,542264 -28,141702 

1638,399276 6,4979855 18,350217 24,870036 1463,805174 -25,135397 

1623,723805 8,1539725 10,339002 18,8994135 1492,358354 -22,239939 

1606,900254 10,0316535 4,6001505 12,7558025 1519,121186 -19,4738025 

1587,972289 12,1175925 1,1504575 6,4543185 1544,023133 -16,8537825 

1566,995334 14,396674 0 0 1566,995334 -14,396674 

1544,023133 16,8537825 1,1504575 -6,4543185 1587,972289 -12,1175925 

1519,121186 19,4738025 4,6001505 -12,7558025 1606,900254 -10,0316535 

1492,358354 22,239939 10,339002 -18,8994135 1623,723805 -8,1539725 

1463,805174 25,135397 18,350217 -24,870036 1638,399276 -6,4979855 

1433,542264 28,141702 28,6136415 -30,6559135 1650,886359 -5,0737695 

1401,651918 31,242059 41,100724 -36,240251 1661,149783 -3,8947605 

1368,22147 34,419673 55,776195 -41,604574 1669,160998 -2,9676765 

1333,343294 37,6560695 72,5997465 -46,730408 1674,89985 -2,300915 

1297,11144 40,932774 91,5277115 -51,597599 1678,349543 -1,897835 

1259,625 44,231312 112,5046665 -56,185993 1679,5 -1,763475 

1220,988103 47,533209 135,4768675 -60,4771155  

1181,306556 50,8199905 160,378814 -64,449133 

1140,689528 54,0715025 187,1416465 -68,08693 

1099,246186 57,267591 215,694826 -71,3737115 

1057,094095 60,388102 245,9577365 -74,294362 

1014,344102 63,411202 277,8480825 -76,840484 

971,1154515 66,316737 311,27853 -79,0020005 

927,527388 69,081194 346,1567065 -80,7755525 

883,699156 71,68106 382,38856 -82,1594605 

839,75 74,0945015 419,875 -83,152045 

795,800844 76,2980055 458,5118975 -83,7617035 

751,972612 78,268059 498,193444 -83,995154 

708,3845485 79,9828285 538,810472 -83,864153 

665,155898 81,4204805 580,253814 -83,380457 

622,405905 82,5591815 622,405905 -82,5591815 

580,253814 83,380457 665,155898 -81,4204805 

538,810472 83,864153 708,3845485 -79,9828285 

498,193444 83,995154 751,972612 -78,268059 

458,5118975 83,7617035 795,800844 -76,2980055 

419,875 83,152045 839,75 -74,0945015 

382,38856 82,1594605 883,699156 -71,68106 

346,1567065 80,7755525 927,527388 -69,081194 

311,27853 79,0020005 971,1154515 -66,316737 

277,8480825 76,840484 1014,344102 -63,411202 

245,9577365 74,294362 1057,094095 -60,388102 

215,694826 71,3737115 1099,246186 -57,267591 

187,1416465 68,08693 1140,689528 -54,0715025 

160,378814 64,449133 1181,306556 -50,8199905 

135,4768675 60,4771155 1220,988103 -47,533209 
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1759,3 1,847265  117,8502291 58,8556222  1319,475 -46,3329248  

1758,09488 1,988009 95,8765721 54,0492146 1358,742576 -42,8776596 

1754,481277 2,410241 76,0492611 48,9507632 1396,695955 -39,4452653 

1748,469749 3,1086831 58,426353 43,5813796 1433,231338 -36,0550942 

1740,077888 4,0798167 43,0535896 37,9621754 1468,250205 -32,7264986 

1729,326806 5,3148453 29,9731941 32,1125029 1501,655793 -29,4788308 

1716,24641 6,8067317 19,2221118 26,0517144 1533,35662 -26,3296838 

1700,873647 8,5414015 10,8302508 19,7974029 1563,266479 -23,2966506 

1683,250739 10,5082989 4,8187227 13,3618835 1591,300924 -20,3990835 

1663,423428 12,6933495 1,2051205 6,7609899 1617,386066 -17,6545755 

1641,449771 15,0807196 0 0 1641,449771 -15,0807196 

1617,386066 17,6545755 1,2051205 -6,7609899 1663,423428 -12,6933495 

1591,300924 20,3990835 4,8187227 -13,3618835 1683,250739 -10,5082989 

1563,266479 23,2966506 10,8302508 -19,7974029 1700,873647 -8,5414015 

1533,35662 26,3296838 19,2221118 -26,0517144 1716,24641 -6,8067317 

1501,655793 29,4788308 29,9731941 -32,1125029 1729,326806 -5,3148453 

1468,250205 32,7264986 43,0535896 -37,9621754 1740,077888 -4,0798167 

1433,231338 36,0550942 58,426353 -43,5813796 1748,469749 -3,1086831 

1396,695955 39,4452653 76,0492611 -48,9507632 1754,481277 -2,410241 

1358,742576 42,8776596 95,8765721 -54,0492146 1758,09488 -1,988009 

1319,475 46,3329248 117,8502291 -58,8556222 1759,3 -1,847265 

1279,002304 49,7917086 141,9139345 -63,3506337  

1237,435322 53,2346587 167,9990756 -67,5113782 

1194,888411 56,6406635 196,0335211 -71,322022 

1151,475924 59,9886114 225,9433804 -74,7649721 

1107,321013 63,2573908 257,6442071 -77,8243948 

1062,539791 66,4241308 291,0497955 -80,4914936 

1017,257168 69,4677198 326,068662 -82,7557127 

971,5980552 72,3635276 362,6040451 -84,6135335 

925,6873624 75,086924 400,557424 -86,0631967 

879,65 77,6150381 439,825 -87,102943 

833,6126376 79,9232397 480,2976965 -87,7415689 

787,7019448 81,9868986 521,8646776 -87,9861116 

742,0428319 83,7831439 564,4115888 -87,8488862 

696,7602092 85,2891047 607,8240756 -87,3422078 

651,978987 86,4819101 651,978987 -86,4819101 

607,8240756 87,3422078 696,7602092 -85,2891047 

564,4115888 87,8488862 742,0428319 -83,7831439 

521,8646776 87,9861116 787,7019448 -81,9868986 

480,2976965 87,7415689 833,6126376 -79,9232397 

439,825 87,102943 879,65 -77,6150381 

400,557424 86,0631967 925,6873624 -75,086924 

362,6040451 84,6135335 971,5980552 -72,3635276 

326,068662 82,7557127 1017,257168 -69,4677198 

291,0497955 80,4914936 1062,539791 -66,4241308 

257,6442071 77,8243948 1107,321013 -63,2573908 

225,9433804 74,7649721 1151,475924 -59,9886114 

196,0335211 71,322022 1194,888411 -56,6406635 

167,9990756 67,5113782 1237,435322 -53,2346587 

141,9139345 63,3506337 1279,002304 -49,7917086 
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1765 1,85325  118,232055 59,04631  1323,75 -46,48304  

1763,790975 1,99445 96,187205 54,22433 1363,1448 -43,01658 

1760,165665 2,41805 76,295655 49,10936 1401,221145 -39,573065 

1754,13466 3,118755 58,61565 43,72258 1437,8749 -36,17191 

1745,71561 4,093035 43,19308 38,08517 1473,007225 -32,83253 

1734,929695 5,332065 30,070305 32,216545 1506,521045 -29,57434 

1721,80692 6,828785 19,28439 26,13612 1538,32458 -26,41499 

1706,38435 8,569075 10,86534 19,861545 1568,331345 -23,37213 

1688,704345 10,542345 4,834335 13,405175 1596,45662 -20,465175 

1668,812795 12,734475 1,209025 6,782895 1622,626275 -17,711775 

1646,767945 15,12958 0 0 1646,767945 -15,12958 

1622,626275 17,711775 1,209025 -6,782895 1668,812795 -12,734475 

1596,45662 20,465175 4,834335 -13,405175 1688,704345 -10,542345 

1568,331345 23,37213 10,86534 -19,861545 1706,38435 -8,569075 

1538,32458 26,41499 19,28439 -26,13612 1721,80692 -6,828785 

1506,521045 29,57434 30,070305 -32,216545 1734,929695 -5,332065 

1473,007225 32,83253 43,19308 -38,08517 1745,71561 -4,093035 

1437,8749 36,17191 58,61565 -43,72258 1754,13466 -3,118755 

1401,221145 39,573065 76,295655 -49,10936 1760,165665 -2,41805 

1363,1448 43,01658 96,187205 -54,22433 1763,790975 -1,99445 

1323,75 46,48304 118,232055 -59,04631 1765 -1,85325 

1283,146175 49,95303 142,373725 -63,555885  

1241,44452 53,407135 168,54338 -67,73011 

1198,75976 56,824175 196,668655 -71,5531 

1155,20662 60,18297 226,67542 -75,007205 

1110,90865 63,46234 258,478955 -78,07654 

1065,98234 66,63934 291,992775 -80,75228 

1020,553005 69,69279 327,1251 -83,023835 

974,74596 72,59798 363,778855 -84,887675 

928,68652 75,3302 401,8552 -86,342035 

882,5 77,866505 441,25 -87,38515 

836,31348 80,182185 481,853825 -88,025845 

790,25404 82,25253 523,55548 -88,27118 

744,446995 84,054595 566,24024 -88,13351 

699,01766 85,565435 609,79338 -87,62519 

654,09135 86,762105 654,09135 -86,762105 

609,79338 87,62519 699,01766 -85,565435 

566,24024 88,13351 744,446995 -84,054595 

523,55548 88,27118 790,25404 -82,25253 

481,853825 88,025845 836,31348 -80,182185 

441,25 87,38515 882,5 -77,866505 

401,8552 86,342035 928,68652 -75,3302 

363,778855 84,887675 974,74596 -72,59798 

327,1251 83,023835 1020,553005 -69,69279 

291,992775 80,75228 1065,98234 -66,63934 

258,478955 78,07654 1110,90865 -63,46234 

226,67542 75,007205 1155,20662 -60,18297 

196,668655 71,5531 1198,75976 -56,824175 

168,54338 67,73011 1241,44452 -53,407135 

142,373725 63,555885 1283,146175 -49,95303 
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1844,75 1,9369875  123,5742683 61,7142665  1383,5625 -48,583336  

1843,486346 2,0845675 100,5333408 56,6744095 1424,73732 -44,960247 

1839,69723 2,5273075 79,74300825 51,328324 1464,534112 -41,36113975 

1833,393719 3,25967325 61,2641475 45,698147 1502,844035 -37,8063065 

1824,594262 4,27797525 45,144722 39,8060155 1539,563784 -34,3160395 

1813,320994 5,57298975 31,42900575 33,67222175 1574,591897 -30,910631 

1799,605278 7,13733775 20,1557385 27,317058 1607,832447 -27,6085285 

1783,485853 8,95626125 11,356281 20,75897175 1639,195042 -24,4281795 

1765,006992 11,01869175 5,05277025 14,01087625 1668,591133 -21,38987625 

1744,216659 13,30987125 1,26365375 7,08937425 1695,943241 -18,51206625 

1721,175732 15,813197 0 0 1721,175732 -15,813197 

1695,943241 18,51206625 1,26365375 -7,08937425 1744,216659 -13,30987125 

1668,591133 21,38987625 5,05277025 -
14,01087625 

1765,006992 -11,01869175 

1639,195042 24,4281795 11,356281 -
20,75897175 

1783,485853 -8,95626125 

1607,832447 27,6085285 20,1557385 -27,317058 1799,605278 -7,13733775 

1574,591897 30,910631 31,42900575 -
33,67222175 

1813,320994 -5,57298975 

1539,563784 34,3160395 45,144722 -39,8060155 1824,594262 -4,27797525 

1502,844035 37,8063065 61,2641475 -45,698147 1833,393719 -3,25967325 

1464,534112 41,36113975 79,74300825 -51,328324 1839,69723 -2,5273075 

1424,73732 44,960247 100,5333408 -56,6744095 1843,486346 -2,0845675 

1383,5625 48,583336 123,5742683 -61,7142665 1844,75 -1,9369875 

1341,124026 52,2101145 148,8067588 -
66,42760275 

 

1297,538118 55,82029025 176,158867 -70,7904365 

1252,924684 59,39172625 205,5549583 -74,786165 

1207,403633 62,9022855 236,917553 -
78,39634075 

1161,104098 66,329831 270,1581033 -81,604361 

1114,147831 69,650381 305,1862163 -84,401002 

1066,665811 72,8417985 341,905965 -
86,77519525 

1018,789014 75,878257 380,2158883 -
88,72325125 

970,648418 78,73393 420,01268 -
90,24332525 

922,375 81,38483575 461,1875 -91,3335725 

874,101582 83,80514775 503,6259738 -
92,00321675 

825,960986 85,9690395 547,211882 -92,259637 

778,0841893 87,85252925 591,825316 -92,1157465 

730,602169 89,43163525 637,346367 -91,5844585 

683,6459025 90,68237575 683,6459025 -
90,68237575 

637,346367 91,5844585 730,602169 -
89,43163525 

591,825316 92,1157465 778,0841893 -
87,85252925 

547,211882 92,259637 825,960986 -85,9690395 

503,6259738 92,00321675 874,101582 -
83,80514775 

461,1875 91,3335725 922,375 -
81,38483575 

420,01268 90,24332525 970,648418 -78,73393 

380,2158883 88,72325125 1018,789014 -75,878257 

341,905965 86,77519525 1066,665811 -72,8417985 

305,1862163 84,401002 1114,147831 -69,650381 

270,1581033 81,604361 1161,104098 -66,329831 

236,917553 78,39634075 1207,403633 -62,9022855 

205,5549583 74,786165 1252,924684 -
59,39172625 

176,158867 70,7904365 1297,538118 -
55,82029025 

148,8067588 66,42760275 1341,124026 -52,2101145 
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1850,4 1,94292  123,9527448 61,9032816  1387,8 -48,7321344  

1849,132476 2,090952 100,8412488 56,8479888 1429,100928 -45,0979488 

1845,331754 2,535048 79,9872408 51,4855296 1469,019607 -41,4878184 

1839,008938 3,2696568 61,451784 45,8381088 1507,446864 -37,9220976 

1830,18253 4,2910776 45,2829888 39,9279312 1544,279076 -34,4211408 

1818,874735 5,5900584 31,5252648 33,7753512 1579,414471 -31,0053024 

1805,117011 7,1591976 20,2174704 27,4007232 1612,756829 -27,6930864 

1788,948216 8,983692 11,3910624 20,8225512 1644,215479 -24,5029968 

1770,412759 11,0524392 5,0682456 14,053788 1673,701603 -21,455388 

1749,558751 13,350636 1,267524 7,1110872 1701,137484 -18,568764 

1726,447255 15,8616288 0 0 1726,447255 -15,8616288 

1701,137484 18,568764 1,267524 -7,1110872 1749,558751 -13,350636 

1673,701603 21,455388 5,0682456 -14,053788 1770,412759 -11,0524392 

1644,215479 24,5029968 11,3910624 -20,8225512 1788,948216 -8,983692 

1612,756829 27,6930864 20,2174704 -27,4007232 1805,117011 -7,1591976 

1579,414471 31,0053024 31,5252648 -33,7753512 1818,874735 -5,5900584 

1544,279076 34,4211408 45,2829888 -39,9279312 1830,18253 -4,2910776 

1507,446864 37,9220976 61,451784 -45,8381088 1839,008938 -3,2696568 

1469,019607 41,4878184 79,9872408 -51,4855296 1845,331754 -2,535048 

1429,100928 45,0979488 100,8412488 -56,8479888 1849,132476 -2,090952 

1387,8 48,7321344 123,9527448 -61,9032816 1850,4 -1,94292 

1345,231548 52,3700208 149,262516 -66,6310536  

1301,512147 55,9912536 176,6983968 -71,0072496 

1256,762074 59,573628 206,1845208 -75,015216 

1211,101603 63,0949392 237,6431712 -78,6364488 

1164,660264 66,5329824 270,9855288 -81,8542944 

1117,560182 69,8637024 306,120924 -84,6595008 

1069,932737 73,0648944 342,953136 -87,0409656 

1021,909306 76,1106528 381,3803928 -88,994988 

973,6212672 78,975072 421,299072 -90,5197176 

925,2 81,6340968 462,6 -91,613304 

876,7787328 84,0618216 505,168452 -92,2849992 

828,4906944 86,2323408 548,8878528 -92,5422048 

780,4672632 88,1215992 593,6379264 -92,3978736 

732,8398176 89,7055416 639,2983968 -91,8649584 

685,739736 90,9601128 685,739736 -90,9601128 

639,2983968 91,8649584 732,8398176 -89,7055416 

593,6379264 92,3978736 780,4672632 -88,1215992 

548,8878528 92,5422048 828,4906944 -86,2323408 

505,168452 92,2849992 876,7787328 -84,0618216 

462,6 91,613304 925,2 -81,6340968 

421,299072 90,5197176 973,6212672 -78,975072 

381,3803928 88,994988 1021,909306 -76,1106528 

342,953136 87,0409656 1069,932737 -73,0648944 

306,120924 84,6595008 1117,560182 -69,8637024 

270,9855288 81,8542944 1164,660264 -66,5329824 

237,6431712 78,6364488 1211,101603 -63,0949392 

206,1845208 75,015216 1256,762074 -59,573628 

176,6983968 71,0072496 1301,512147 -55,9912536 

149,262516 66,6310536 1345,231548 -52,3700208 

 

 



ΣΗΜΕΙΑ Χ-Υ NACA 0010 PART 10 
 

 

1930,35 2,0268675  129,3083555 64,5779289  1447,7625 -50,8376976  

1929,02771 2,1812955 105,198284 59,3042127 1490,847912 -47,0464902 

1925,062771 2,6445795 83,44323945 53,7100584 1532,491353 -43,28037735 

1918,466765 3,41092845 64,1069235 47,8186302 1572,578931 -39,5605929 

1909,258996 4,47648165 47,2395252 41,6530923 1611,002548 -35,9083707 

1897,462627 5,83158735 32,88737295 35,23467855 1647,656034 -32,3449446 

1883,110475 7,46852415 21,0910041 28,5846228 1682,43901 -28,8896181 

1866,243077 9,37184925 11,8832346 21,72222855 1715,256891 -25,5616947 

1846,906761 11,52998055 5,28722865 14,66100825 1746,017018 -22,38240825 

1825,151716 13,92747525 1,32228975 7,41833505 1774,638317 -19,37106225 

1801,041645 16,5469602 0 0 1801,041645 -16,5469602 

1774,638317 19,37106225 1,32228975 -7,41833505 1825,151716 -13,92747525 

1746,017018 22,38240825 5,28722865 -
14,66100825 

1846,906761 -11,52998055 

1715,256891 25,5616947 11,8832346 -
21,72222855 

1866,243077 -9,37184925 

1682,43901 28,8896181 21,0910041 -28,5846228 1883,110475 -7,46852415 

1647,656034 32,3449446 32,88737295 -
35,23467855 

1897,462627 -5,83158735 

1611,002548 35,9083707 47,2395252 -41,6530923 1909,258996 -4,47648165 

1572,578931 39,5605929 64,1069235 -47,8186302 1918,466765 -3,41092845 

1532,491353 43,28037735 83,44323945 -53,7100584 1925,062771 -2,6445795 

1490,847912 47,0464902 105,198284 -59,3042127 1929,02771 -2,1812955 

1447,7625 50,8376976 129,3083555 -64,5779289 1930,35 -2,0268675 

1403,354798 54,6327657 155,7116828 -
69,50997315 

 

1357,746419 58,41046065 184,3329822 -74,0752509 

1311,062834 62,14761825 215,0931095 -78,256389 

1263,429518 65,8210743 247,9109898 -
82,03408395 

1214,981594 69,4076646 282,6939665 -85,3909626 

1165,846465 72,8822946 319,3474523 -88,3173732 

1116,161186 76,2218001 357,771069 -
90,80173365 

1066,062812 79,3991562 397,8586475 -
92,84018325 

1015,688399 82,387338 439,502088 -
94,43079165 

965,175 85,16125095 482,5875 -95,5716285 

914,6616012 87,69387015 526,9952018 -
96,27234555 

864,2871876 89,9581707 572,6035812 -96,5406642 

814,1888141 91,92905805 619,2871656 -96,3900969 

764,5035354 93,58143765 666,9204822 -95,8341561 

715,3684065 94,89021495 715,3684065 -
94,89021495 

666,9204822 95,8341561 764,5035354 -
93,58143765 

619,2871656 96,3900969 814,1888141 -
91,92905805 

572,6035812 96,5406642 864,2871876 -89,9581707 

526,9952018 96,27234555 914,6616012 -
87,69387015 

482,5875 95,5716285 965,175 -
85,16125095 

439,502088 94,43079165 1015,688399 -82,387338 

397,8586475 92,84018325 1066,062812 -79,3991562 

357,771069 90,80173365 1116,161186 -76,2218001 

319,3474523 88,3173732 1165,846465 -72,8822946 

282,6939665 85,3909626 1214,981594 -69,4076646 

247,9109898 82,03408395 1263,429518 -65,8210743 

215,0931095 78,256389 1311,062834 -
62,14761825 

184,3329822 74,0752509 1357,746419 -
58,41046065 

155,7116828 69,50997315 1403,354798 -54,6327657 
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1936 2,0328  129,686832 64,766944  1452 -50,986496  

1934,67384 2,18768 105,506192 59,477792 1495,21152 -47,184192 

1930,697296 2,65232 83,687472 53,867264 1536,976848 -43,407056 

1924,081984 3,420912 64,29456 47,958592 1577,18176 -39,676384 

1914,847264 4,489584 47,377792 41,775008 1615,71784 -36,013472 

1903,016368 5,848656 32,983632 35,337808 1652,478608 -32,439616 

1888,622208 7,490384 21,152736 28,668288 1687,363392 -28,974176 

1871,70544 9,39928 11,918016 21,785808 1720,277328 -25,636512 

1852,312528 11,563728 5,302704 14,70392 1751,127488 -22,44792 

1830,493808 13,96824 1,32616 7,440048 1779,83256 -19,42776 

1806,313168 16,595392 0 0 1806,313168 -16,595392 

1779,83256 19,42776 1,32616 -7,440048 1830,493808 -13,96824 

1751,127488 22,44792 5,302704 -14,70392 1852,312528 -11,563728 

1720,277328 25,636512 11,918016 -21,785808 1871,70544 -9,39928 

1687,363392 28,974176 21,152736 -28,668288 1888,622208 -7,490384 

1652,478608 32,439616 32,983632 -35,337808 1903,016368 -5,848656 

1615,71784 36,013472 47,377792 -41,775008 1914,847264 -4,489584 

1577,18176 39,676384 64,29456 -47,958592 1924,081984 -3,420912 

1536,976848 43,407056 83,687472 -53,867264 1930,697296 -2,65232 

1495,21152 47,184192 105,506192 -59,477792 1934,67384 -2,18768 

1452 50,986496 129,686832 -64,766944 1936 -2,0328 

1407,46232 54,792672 156,16744 -69,713424  

1361,720448 58,581424 184,872512 -74,292064 

1314,900224 62,32952 215,722672 -78,48544 

1267,127488 66,013728 248,636608 -82,274192 

1218,53776 69,610816 283,521392 -85,640896 

1169,258816 73,095616 320,28216 -88,575872 

1119,428112 76,444896 358,81824 -91,067504 

1069,183104 79,631552 399,023152 -93,11192 

1018,661248 82,62848 440,78848 -94,707184 

968 85,410512 484 -95,85136 

917,338752 87,950544 528,53768 -96,554128 

866,816896 90,221472 574,279552 -96,823232 

816,571888 92,198128 621,099776 -96,672224 

766,741184 93,855344 668,872512 -96,114656 

717,46224 95,167952 717,46224 -95,167952 

668,872512 96,114656 766,741184 -93,855344 

621,099776 96,672224 816,571888 -92,198128 

574,279552 96,823232 866,816896 -90,221472 

528,53768 96,554128 917,338752 -87,950544 

484 95,85136 968 -85,410512 

440,78848 94,707184 1018,661248 -82,62848 

399,023152 93,11192 1069,183104 -79,631552 

358,81824 91,067504 1119,428112 -76,444896 

320,28216 88,575872 1169,258816 -73,095616 

283,521392 85,640896 1218,53776 -69,610816 

248,636608 82,274192 1267,127488 -66,013728 

215,722672 78,48544 1314,900224 -62,32952 

184,872512 74,292064 1361,720448 -58,581424 

156,16744 69,713424 1407,46232 -54,792672 
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1161 1,46286  77,771907 46,608345  870,75 -36,691083  

1160,204715 1,574316 63,271017 42,802587 896,66352 -33,954606 

1157,820021 1,908684 50,186547 38,764629 921,709773 -31,236705 

1153,852884 2,46132 38,55681 34,511886 945,82026 -28,552473 

1148,314914 3,231063 28,411992 30,061773 968,929965 -25,917003 

1141,220043 4,209786 19,779957 25,430544 990,975033 -23,344227 

1132,588008 5,389362 12,685086 20,63097 1011,895092 -20,850399 

1122,44319 6,763986 7,147116 15,676983 1031,633253 -18,449451 

1110,813453 8,322048 3,179979 10,581354 1050,133788 -16,154154 

1097,728983 10,051938 0,795285 5,353371 1067,347935 -13,980762 

1083,228093 11,942046 0 0 1083,228093 -11,942046 

1067,347935 13,980762 0,795285 -5,353371 1097,728983 -10,051938 

1050,133788 16,154154 3,179979 -10,581354 1110,813453 -8,322048 

1031,633253 18,449451 7,147116 -15,676983 1122,44319 -6,763986 

1011,895092 20,850399 12,685086 -20,63097 1132,588008 -5,389362 

990,975033 23,344227 19,779957 -25,430544 1141,220043 -4,209786 

968,929965 25,917003 28,411992 -30,061773 1148,314914 -3,231063 

945,82026 28,552473 38,55681 -34,511886 1153,852884 -2,46132 

921,709773 31,236705 50,186547 -38,764629 1157,820021 -1,908684 

896,66352 33,954606 63,271017 -42,802587 1160,204715 -1,574316 

870,75 36,691083 77,771907 -46,608345 1161 -1,46286 

844,041195 39,429882 93,652065 -50,167971  

816,610248 42,157071 110,866212 -53,462889 

788,532624 44,854074 129,366747 -56,480328 

759,883788 47,504637 149,104908 -59,206356 

730,74501 50,093667 170,024967 -61,629363 

701,192916 52,601427 192,070035 -63,741222 

671,309937 55,011663 215,17974 -65,534967 

641,178504 57,304638 239,290227 -67,005954 

610,881048 59,461776 264,33648 -68,153022 

580,5 61,46334 290,25 -68,977332 

550,118952 63,291915 316,958805 -69,483528 

519,821496 64,926603 344,389752 -69,677415 

489,690063 66,348828 372,467376 -69,568281 

459,807084 67,541175 401,116212 -69,166575 

430,25499 68,486229 430,25499 -68,486229 

401,116212 69,166575 459,807084 -67,541175 

372,467376 69,568281 489,690063 -66,348828 

344,389752 69,677415 519,821496 -64,926603 

316,958805 69,483528 550,118952 -63,291915 

290,25 68,977332 580,5 -61,46334 

264,33648 68,153022 610,881048 -59,461776 

239,290227 67,005954 641,178504 -57,304638 

215,17974 65,534967 671,309937 -55,011663 

192,070035 63,741222 701,192916 -52,601427 

170,024967 61,629363 730,74501 -50,093667 

149,104908 59,206356 759,883788 -47,504637 

129,366747 56,480328 788,532624 -44,854074 

110,866212 53,462889 816,610248 -42,157071 

93,652065 50,167971 844,041195 -39,429882 

 

 

 

 

 

 

 

 



ΣΗΜΕΙΑ Χ-Υ NACA 0012 PART 1 
 

 

1166,7 1,470042  78,1537329 46,8371715  875,025 -
36,8712201 

 

1165,900811 1,5820452 63,5816499 43,0127289 901,065744 -
34,1213082 

1163,504409 1,9180548 50,4329409 38,9549463 926,2349631 -
31,3900635 

1159,517795 2,473404 38,746107 34,6813242 950,463822 -
28,6926531 

1153,952636 3,2469261 28,5514824 30,2093631 973,6869855 -
26,0442441 

1146,822932 4,2304542 19,8770679 25,5553968 995,8402851 -
23,4588369 

1138,148518 5,4158214 12,7473642 20,732259 1016,863052 -
20,9527653 

1127,953893 6,7971942 7,1822052 15,7539501 1036,698119 -
18,5400297 

1116,267059 8,3629056 3,1955913 10,6333038 1055,289484 -
16,2334638 

1103,11835 10,1012886 0,7991895 5,3796537 1072,588145 -
14,0494014 

1088,546267 12,0006762 0 0 1088,546267 -
12,0006762 

1072,588145 14,0494014 0,7991895 -5,3796537 1103,11835 -
10,1012886 

1055,289484 16,2334638 3,1955913 -10,6333038 1116,267059 -8,3629056 

1036,698119 18,5400297 7,1822052 -15,7539501 1127,953893 -6,7971942 

1016,863052 20,9527653 12,7473642 -20,732259 1138,148518 -5,4158214 

995,8402851 23,4588369 19,8770679 -25,5553968 1146,822932 -4,2304542 

973,6869855 26,0442441 28,5514824 -30,2093631 1153,952636 -3,2469261 

950,463822 28,6926531 38,746107 -34,6813242 1159,517795 -2,473404 

926,2349631 31,3900635 50,4329409 -38,9549463 1163,504409 -1,9180548 

901,065744 34,1213082 63,5816499 -43,0127289 1165,900811 -1,5820452 

875,025 36,8712201 78,1537329 -46,8371715 1166,7 -1,470042 

848,1850665 39,6234654 94,1118555 -50,4142737  

820,6194456 42,3640437 111,4105164 -53,7253683 

792,4039728 45,0742878 130,0018809 -56,7576216 

763,6144836 47,7378639 149,8369476 -59,4970332 

734,332647 50,3396049 170,8597149 -61,9319361 

704,6354652 52,8596769 193,0130145 -64,0541634 

674,6057739 55,2817461 216,236178 -65,8567149 

644,3264088 57,5859786 240,4650369 -67,3349238 

613,8802056 59,7537072 265,634256 -68,4876234 

583,35 61,765098 291,675 -69,3159804 

552,8197944 63,6026505 318,5149335 -69,8246616 

522,3735912 65,2453641 346,0805544 -70,0195005 

492,0942261 66,6745716 374,2960272 -69,9098307 

462,0645348 67,8727725 403,0855164 -69,5061525 

432,367353 68,8224663 432,367353 -68,8224663 

403,0855164 69,5061525 462,0645348 -67,8727725 

374,2960272 69,9098307 492,0942261 -66,6745716 

346,0805544 70,0195005 522,3735912 -65,2453641 

318,5149335 69,8246616 552,8197944 -63,6026505 

291,675 69,3159804 583,35 -61,765098 

265,634256 68,4876234 613,8802056 -59,7537072 

240,4650369 67,3349238 644,3264088 -57,5859786 

216,236178 65,8567149 674,6057739 -55,2817461 

193,0130145 64,0541634 704,6354652 -52,8596769 

170,8597149 61,9319361 734,332647 -50,3396049 

149,8369476 59,4970332 763,6144836 -47,7378639 

130,0018809 56,7576216 792,4039728 -45,0742878 

111,4105164 53,7253683 820,6194456 -42,3640437 

94,1118555 50,4142737 848,1850665 -39,6234654 
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1250,34 1,5754284  83,75652558 50,1948993  937,755 -
39,51449502 

 

1249,483517 1,69546104 68,13977898 46,09628478 965,6625888 -
36,56744364 

1246,915319 2,05555896 54,04844718 41,74760226 992,6361736 -33,6403977 

1242,642907 2,6507208 41,5237914 37,16760684 1018,601984 -
30,74961162 

1236,678785 3,47969622 30,59832048 32,37505362 1043,490002 -
27,91133982 

1229,037957 4,53373284 21,30204258 27,38744736 1067,231458 -
25,14058638 

1219,74168 5,80407828 13,66121484 22,2185418 1089,761334 -
22,45485606 

1208,816209 7,28448084 7,69709304 16,88334102 1111,018365 -
19,86915294 

1196,291553 8,96243712 3,42468126 11,39559876 1130,942533 -
17,39723076 

1182,200221 10,82544372 0,8564829 5,76531774 1149,481324 -
15,05659428 

1166,583474 12,86099724 0 0 1166,583474 -
12,86099724 

1149,481324 15,05659428 0,8564829 -5,76531774 1182,200221 -
10,82544372 

1130,942533 17,39723076 3,42468126 -11,39559876 1196,291553 -8,96243712 

1111,018365 19,86915294 7,69709304 -16,88334102 1208,816209 -7,28448084 

1089,761334 22,45485606 13,66121484 -22,2185418 1219,74168 -5,80407828 

1067,231458 25,14058638 21,30204258 -27,38744736 1229,037957 -4,53373284 

1043,490002 27,91133982 30,59832048 -32,37505362 1236,678785 -3,47969622 

1018,601984 30,74961162 41,5237914 -37,16760684 1242,642907 -2,6507208 

992,6361736 33,6403977 54,04844718 -41,74760226 1246,915319 -2,05555896 

965,6625888 36,56744364 68,13977898 -46,09628478 1249,483517 -1,69546104 

937,755 39,51449502 83,75652558 -50,1948993 1250,34 -1,5754284 

908,9909283 42,46404708 100,8586761 -54,02844174  

879,4491451 45,40109574 119,3974673 -57,57690666 

849,2109226 48,30563556 139,3216352 -60,82654032 

818,3575327 51,16016178 160,5786655 -63,76233864 

786,9764994 53,94841998 183,108542 -66,37179822 

755,150345 56,64915438 206,8499979 -68,64616668 

722,9678438 59,24486022 231,7380156 -70,57794198 

690,5177698 61,71428172 257,7038264 -72,16212276 

657,8888971 64,03741344 284,6774112 -73,39745868 

625,17 66,1929996 312,585 -74,28520008 

592,4511029 68,1622851 341,3490717 -74,83034832 

559,8222302 69,92276382 370,8908549 -75,0391551 

527,3721562 71,45443032 401,1290774 -74,92162314 

495,189655 72,7385295 431,9824673 -74,4890055 

463,3635006 73,75630626 463,3635006 -73,75630626 

431,9824673 74,4890055 495,189655 -72,7385295 

401,1290774 74,92162314 527,3721562 -71,45443032 

370,8908549 75,0391551 559,8222302 -69,92276382 

341,3490717 74,83034832 592,4511029 -68,1622851 

312,585 74,28520008 625,17 -66,1929996 

284,6774112 73,39745868 657,8888971 -64,03741344 

257,7038264 72,16212276 690,5177698 -61,71428172 

231,7380156 70,57794198 722,9678438 -59,24486022 

206,8499979 68,64616668 755,150345 -56,64915438 

183,108542 66,37179822 786,9764994 -53,94841998 

160,5786655 63,76233864 818,3575327 -51,16016178 

139,3216352 60,82654032 849,2109226 -48,30563556 

119,3974673 57,57690666 879,4491451 -45,40109574 

100,8586761 54,02844174 908,9909283 -42,46404708 

 

 

 

 



ΣΗΜΕΙΑ Χ-Υ NACA 0012 PART 2 
 

 

1246,59 1,5707034  83,50532433 50,04435555  934,9425 -
39,39598377 

 

1245,736086 1,69037604 67,93541523 45,95803353 962,7663888 -
36,45777114 

1243,17559 2,04939396 53,88634593 41,62239351 989,6590749 -
33,53950395 

1238,915992 2,6427708 41,3992539 37,05613434 1015,547009 -
30,65738787 

1232,969758 3,46925997 30,50655048 32,27795487 1040,360383 -
27,82762857 

1225,351846 4,52013534 21,23815383 27,30530736 1064,030634 -
25,06518513 

1216,08345 5,78667078 13,62024234 22,1519043 1086,492939 -
22,38750981 

1205,190746 7,26263334 7,67400804 16,83270477 1107,686216 -
19,80956169 

1192,703654 8,93555712 3,41441001 11,36142126 1127,550628 -
17,34505326 

1178,654585 10,79297622 0,85391415 5,74802649 1146,033818 -
15,01143678 

1163,084676 12,82242474 0 0 1163,084676 -
12,82242474 

1146,033818 15,01143678 0,85391415 -5,74802649 1178,654585 -
10,79297622 

1127,550628 17,34505326 3,41441001 -11,36142126 1192,703654 -8,93555712 

1107,686216 19,80956169 7,67400804 -16,83270477 1205,190746 -7,26263334 

1086,492939 22,38750981 13,62024234 -22,1519043 1216,08345 -5,78667078 

1064,030634 25,06518513 21,23815383 -27,30530736 1225,351846 -4,52013534 

1040,360383 27,82762857 30,50655048 -32,27795487 1232,969758 -3,46925997 

1015,547009 30,65738787 41,3992539 -37,05613434 1238,915992 -2,6427708 

989,6590749 33,53950395 53,88634593 -41,62239351 1243,17559 -2,04939396 

962,7663888 36,45777114 67,93541523 -45,95803353 1245,736086 -1,69037604 

934,9425 39,39598377 83,50532433 -50,04435555 1246,59 -1,5707034 

906,2646971 42,33668958 100,5561824 -53,86640049  

876,8115151 45,26492949 119,0393723 -57,40422291 

846,6639826 48,16075806 138,9037839 -60,64411032 

815,9031277 51,00672303 160,0970605 -63,57110364 

784,6162119 53,78661873 182,5593657 -66,17273697 

752,88551 56,47925313 206,2296167 -68,44028418 

720,79953 59,06717397 231,0429906 -70,36626573 

688,4467798 61,52918922 256,9309251 -71,94569526 

655,9157671 63,84535344 283,8236112 -73,17732618 

623,295 65,9944746 311,6475 -74,06240508 

590,6742329 67,95785385 340,325303 -74,60591832 

558,1432202 69,71305257 369,7784849 -74,81409885 

525,79047 71,24012532 399,9260174 -74,69691939 

493,70449 72,52037325 430,6868723 -74,26559925 

461,9737881 73,53509751 461,9737881 -73,53509751 

430,6868723 74,26559925 493,70449 -72,52037325 

399,9260174 74,69691939 525,79047 -71,24012532 

369,7784849 74,81409885 558,1432202 -69,71305257 

340,325303 74,60591832 590,6742329 -67,95785385 

311,6475 74,06240508 623,295 -65,9944746 

283,8236112 73,17732618 655,9157671 -63,84535344 

256,9309251 71,94569526 688,4467798 -61,52918922 

231,0429906 70,36626573 720,79953 -59,06717397 

206,2296167 68,44028418 752,88551 -56,47925313 

182,5593657 66,17273697 784,6162119 -53,78661873 

160,0970605 63,57110364 815,9031277 -51,00672303 

138,9037839 60,64411032 846,6639826 -48,16075806 

119,0393723 57,40422291 876,8115151 -45,26492949 

100,5561824 53,86640049 906,2646971 -42,33668958 

 

 

 



ΣΗΜΕΙΑ Χ-Υ NACA 0012 PART 3 
 

 

1337,46 1,6851996  89,59243302 53,6923317  1003,095 -
42,26774838 

 

1336,54384 1,81359576 72,88755762 49,30813782 1032,947107 -
39,11535516 

1333,796697 2,19878424 57,81438342 44,65645194 1061,800132 -35,9843613 

1329,226596 2,8354152 44,4170466 39,75733596 1089,575164 -
32,89215378 

1322,846912 3,72215118 32,73032112 34,63085178 1116,197305 -
29,85611958 

1314,673694 4,84962996 22,78630602 29,29572384 1141,592995 -
26,89230822 

1304,729679 6,20848932 14,61308796 23,7666642 1165,692687 -
24,01944414 

1293,042953 7,79204196 8,23340376 18,05972238 1188,430845 -
21,25357686 

1279,645617 9,58691328 3,66330294 12,18961044 1209,74327 -
18,60941844 

1264,572442 11,57972868 0,9161601 6,16702806 1229,573789 -
16,10569332 

1247,867567 13,75711356 0 0 1247,867567 -
13,75711356 

1229,573789 16,10569332 0,9161601 -6,16702806 1264,572442 -
11,57972868 

1209,74327 18,60941844 3,66330294 -12,18961044 1279,645617 -9,58691328 

1188,430845 21,25357686 8,23340376 -18,05972238 1293,042953 -7,79204196 

1165,692687 24,01944414 14,61308796 -23,7666642 1304,729679 -6,20848932 

1141,592995 26,89230822 22,78630602 -29,29572384 1314,673694 -4,84962996 

1116,197305 29,85611958 32,73032112 -34,63085178 1322,846912 -3,72215118 

1089,575164 32,89215378 44,4170466 -39,75733596 1329,226596 -2,8354152 

1061,800132 35,9843613 57,81438342 -44,65645194 1333,796697 -2,19878424 

1032,947107 39,11535516 72,88755762 -49,30813782 1336,54384 -1,81359576 

1003,095 42,26774838 89,59243302 -53,6923317 1337,46 -1,6851996 

972,3267327 45,42281652 107,8862109 -57,79298406  

940,7265653 48,56451006 127,7167303 -61,58869554 

908,3814326 51,67142964 149,0291554 -65,06475408 

875,3782697 54,72485082 171,7673129 -68,20511016 

841,8106986 57,70738662 195,8670046 -70,99638918 

807,7669918 60,59630022 221,2626951 -73,42922892 

773,3421088 63,37286718 247,8848364 -75,49560462 

738,6310094 66,01435068 275,6598682 -77,19016644 

703,7286533 68,49935136 304,5128928 -78,51157692 

668,73 70,8051324 334,365 -79,46117352 

633,7313467 72,9116319 365,1332673 -80,04430608 

598,8289906 74,79477558 396,7334347 -80,2676619 

564,1178912 76,43316408 429,0785674 -80,14194066 

529,6930082 77,8067355 462,0817303 -79,6791795 

495,6493014 78,89542794 495,6493014 -78,89542794 

462,0817303 79,6791795 529,6930082 -77,8067355 

429,0785674 80,14194066 564,1178912 -76,43316408 

396,7334347 80,2676619 598,8289906 -74,79477558 

365,1332673 80,04430608 633,7313467 -72,9116319 

334,365 79,46117352 668,73 -70,8051324 

304,5128928 78,51157692 703,7286533 -68,49935136 

275,6598682 77,19016644 738,6310094 -66,01435068 

247,8848364 75,49560462 773,3421088 -63,37286718 

221,2626951 73,42922892 807,7669918 -60,59630022 

195,8670046 70,99638918 841,8106986 -57,70738662 

171,7673129 68,20511016 875,3782697 -54,72485082 

149,0291554 65,06475408 908,3814326 -51,67142964 

127,7167303 61,58869554 940,7265653 -48,56451006 

107,8862109 57,79298406 972,3267327 -45,42281652 

 

 

 



ΣΗΜΕΙΑ Χ-Υ NACA 0012 PART 3 
 

 

1332,04 1,6783704  89,22936348 53,4747458  999,03 -
42,09646012 

 

1331,127553 1,80624624 72,59218388 49,10831868 1028,761133 -
38,95684184 

1328,391542 2,18987376 57,58009308 44,47548356 1057,497232 -35,8385362 

1323,839962 2,8239248 44,2370484 39,59622104 1085,159706 -
32,75885972 

1317,486131 3,70706732 32,59768288 34,49051172 1111,673963 -
29,73512892 

1309,346035 4,82997704 22,69396548 29,17700416 1136,966738 -
26,78332828 

1299,442317 6,18332968 14,55386904 23,6703508 1160,968767 -
23,92210636 

1287,802952 7,76046504 8,20003824 17,98653612 1183,614779 -
21,16744764 

1274,459907 9,54806272 3,64845756 12,14021256 1204,840836 -
18,53400456 

1259,447816 11,53280232 0,9124474 6,14203644 1224,590993 -
16,04042568 

1242,810637 13,70136344 0 0 1242,810637 -
13,70136344 

1224,590993 16,04042568 0,9124474 -6,14203644 1259,447816 -
11,53280232 

1204,840836 18,53400456 3,64845756 -12,14021256 1274,459907 -9,54806272 

1183,614779 21,16744764 8,20003824 -17,98653612 1287,802952 -7,76046504 

1160,968767 23,92210636 14,55386904 -23,6703508 1299,442317 -6,18332968 

1136,966738 26,78332828 22,69396548 -29,17700416 1309,346035 -4,82997704 

1111,673963 29,73512892 32,59768288 -34,49051172 1317,486131 -3,70706732 

1085,159706 32,75885972 44,2370484 -39,59622104 1323,839962 -2,8239248 

1057,497232 35,8385362 57,58009308 -44,47548356 1328,391542 -2,18987376 

1028,761133 38,95684184 72,59218388 -49,10831868 1331,127553 -1,80624624 

999,03 42,09646012 89,22936348 -53,4747458 1332,04 -1,6783704 

968,3864198 45,23874248 107,4490066 -57,55878044  

936,9143107 48,36770444 127,1991637 -61,33910996 

904,7002554 51,46203336 148,4252211 -64,80108192 

871,8308363 54,50308068 171,0712331 -67,92871184 

838,3992964 57,47352988 195,0732619 -70,70867932 

804,4935502 60,35073628 220,3660374 -73,13166008 

770,2081727 63,11605132 246,8802936 -75,18966188 

735,6377386 65,74683032 274,5427683 -76,87735656 

700,8768227 68,22176064 303,2788672 -78,19341208 

666,02 70,5181976 333,01 -79,13916048 

631,1631773 72,6161606 363,6535802 -79,71992992 

596,4022614 74,49167292 395,1256893 -79,9423806 

561,8318273 76,12342192 427,3397446 -79,81716884 

527,5464498 77,491427 460,2091637 -79,356283 

493,6407036 78,57570756 493,6407036 -78,57570756 

460,2091637 79,356283 527,5464498 -77,491427 

427,3397446 79,81716884 561,8318273 -76,12342192 

395,1256893 79,9423806 596,4022614 -74,49167292 

363,6535802 79,71992992 631,1631773 -72,6161606 

333,01 79,13916048 666,02 -70,5181976 

303,2788672 78,19341208 700,8768227 -68,22176064 

274,5427683 76,87735656 735,6377386 -65,74683032 

246,8802936 75,18966188 770,2081727 -63,11605132 

220,3660374 73,13166008 804,4935502 -60,35073628 

195,0732619 70,70867932 838,3992964 -57,47352988 

171,0712331 67,92871184 871,8308363 -54,50308068 

148,4252211 64,80108192 904,7002554 -51,46203336 

127,1991637 61,33910996 936,9143107 -48,36770444 

107,4490066 57,55878044 968,3864198 -45,23874248 

 

 



ΣΗΜΕΙΑ Χ-Υ NACA 0012 PART 4 
 

 

1422,52 1,7923752  95,29034724 57,1070654  1066,89 -
44,95589956 

 

1421,545574 1,92893712 77,52307244 52,44404484 1098,640646 -
41,60301992 

1418,623718 2,33862288 61,49127204 47,49652028 1129,32867 -38,2729006 

1413,762967 3,0157424 47,2418892 42,28582952 1158,870143 -
34,98403436 

1406,977546 3,95887316 34,81190944 36,83331036 1187,185404 -
31,75491396 

1398,284527 5,15805752 24,23547324 31,15887808 1214,196214 -
28,60260964 

1387,708091 6,60333784 15,54245352 25,2781804 1239,828601 -
25,54703668 

1375,278111 8,28760152 8,75703312 19,20828756 1264,012864 -
22,60526532 

1361,028728 10,19662336 3,89628228 12,96484728 1286,68072 -
19,79294328 

1344,996928 12,31617816 0,9744262 6,55923972 1307,772424 -
17,12998584 

1327,229653 14,63204072 0 0 1327,229653 -
14,63204072 

1307,772424 17,12998584 0,9744262 -6,55923972 1344,996928 -
12,31617816 

1286,68072 19,79294328 3,89628228 -12,96484728 1361,028728 -
10,19662336 

1264,012864 22,60526532 8,75703312 -19,20828756 1375,278111 -8,28760152 

1239,828601 25,54703668 15,54245352 -25,2781804 1387,708091 -6,60333784 

1214,196214 28,60260964 24,23547324 -31,15887808 1398,284527 -5,15805752 

1187,185404 31,75491396 34,81190944 -36,83331036 1406,977546 -3,95887316 

1158,870143 34,98403436 47,2418892 -42,28582952 1413,762967 -3,0157424 

1129,32867 38,2729006 61,49127204 -47,49652028 1418,623718 -2,33862288 

1098,640646 41,60301992 77,52307244 -52,44404484 1421,545574 -1,92893712 

1066,89 44,95589956 95,29034724 -57,1070654 1422,52 -1,7923752 

1034,164927 48,31162424 114,7475758 -61,46851172  

1000,555047 51,65312372 135,8392798 -65,50562348 

966,1528237 54,95763768 158,507136 -69,20275296 

931,0507202 58,20525084 182,6913986 -72,54282992 

895,3483132 61,37747044 208,3237864 -75,51162916 

859,1394891 64,45011364 235,3345962 -78,09919304 

822,5252468 67,40326516 263,6498568 -80,29698644 

785,6065853 70,21274216 293,1913296 -82,09931928 

748,4845034 72,85578432 323,8793536 -83,50476904 

711,26 75,3082088 355,63 -84,51475824 

674,0354966 77,5486778 388,3550726 -85,13497696 

636,9134147 79,55158596 421,9649526 -85,3725378 

599,9947532 81,29417296 456,3671763 -85,23882092 

563,3805109 82,755101 491,4692798 -84,746629 

527,1716868 83,91303228 527,1716868 -83,91303228 

491,4692798 84,746629 563,3805109 -82,755101 

456,3671763 85,23882092 599,9947532 -81,29417296 

421,9649526 85,3725378 636,9134147 -79,55158596 

388,3550726 85,13497696 674,0354966 -77,5486778 

355,63 84,51475824 711,26 -75,3082088 

323,8793536 83,50476904 748,4845034 -72,85578432 

293,1913296 82,09931928 785,6065853 -70,21274216 

263,6498568 80,29698644 822,5252468 -67,40326516 

235,3345962 78,09919304 859,1394891 -64,45011364 

208,3237864 75,51162916 895,3483132 -61,37747044 

182,6913986 72,54282992 931,0507202 -58,20525084 

158,507136 69,20275296 966,1528237 -54,95763768 

135,8392798 65,50562348 1000,555047 -51,65312372 

114,7475758 61,46851172 1034,164927 -48,31162424 

 

 

 



ΣΗΜΕΙΑ Χ-Υ NACA 0012 PART 4 
 

 

1417,49 1,7860374  94,95340263 56,90513605  1063,1175 -
44,79693647 

 

1416,519019 1,92211644 77,24895253 52,25860383 1094,755877 -
41,45591254 

1413,607495 2,33035356 61,27384023 47,32857361 1125,335389 -
38,13756845 

1408,763932 3,0050788 47,0748429 42,13630774 1154,772403 -
34,86033157 

1402,002504 3,94487467 34,68881528 36,70306857 1182,987542 -
31,64262927 

1393,340223 5,13981874 24,14977713 31,04870096 1209,902842 -
28,50147143 

1382,801185 6,57998858 15,48749574 25,1887973 1235,444594 -
25,45670291 

1370,415157 8,25829674 8,72606844 19,14036747 1259,543342 -
22,52533359 

1356,21616 10,16056832 3,88250511 12,91900386 1282,131045 -
19,72295586 

1340,241047 12,27262842 0,97098065 6,53604639 1303,148169 -
17,06941458 

1322,536597 14,58030214 0 0 1322,536597 -
14,58030214 

1303,148169 17,06941458 0,97098065 -6,53604639 1340,241047 -
12,27262842 

1282,131045 19,72295586 3,88250511 -12,91900386 1356,21616 -
10,16056832 

1259,543342 22,52533359 8,72606844 -19,14036747 1370,415157 -8,25829674 

1235,444594 25,45670291 15,48749574 -25,1887973 1382,801185 -6,57998858 

1209,902842 28,50147143 24,14977713 -31,04870096 1393,340223 -5,13981874 

1182,987542 31,64262927 34,68881528 -36,70306857 1402,002504 -3,94487467 

1154,772403 34,86033157 47,0748429 -42,13630774 1408,763932 -3,0050788 

1125,335389 38,13756845 61,27384023 -47,32857361 1413,607495 -2,33035356 

1094,755877 41,45591254 77,24895253 -52,25860383 1416,519019 -1,92211644 

1063,1175 44,79693647 94,95340263 -56,90513605 1417,49 -1,7860374 

1030,508143 48,14079538 114,3418309 -61,25116039  

997,0171063 51,47047939 135,3589551 -65,27399701 

962,7365282 54,76330866 157,9466582 -68,95805352 

927,7585449 57,99943833 182,0454057 -72,28632004 

892,1823809 61,16044103 207,587158 -75,24462167 

856,1015904 64,22221943 234,5024582 -77,82303598 

819,6168153 67,16492867 262,7175966 -80,01305803 

782,8286974 69,96447142 292,1546114 -81,80901786 

745,8378783 72,59816784 322,7341232 -83,20949798 

708,745 75,0419206 354,3725 -84,21591588 

671,6521217 77,27446735 386,9818575 -84,83394152 

634,6613026 79,27029327 420,4728937 -85,07066235 

597,8731847 81,00671852 454,7534718 -84,93741829 

561,3884096 82,46248075 489,7314551 -84,44696675 

525,3076191 83,61631761 525,3076191 -83,61631761 

489,7314551 84,44696675 561,3884096 -82,46248075 

454,7534718 84,93741829 597,8731847 -81,00671852 

420,4728937 85,07066235 634,6613026 -79,27029327 

386,9818575 84,83394152 671,6521217 -77,27446735 

354,3725 84,21591588 708,745 -75,0419206 

322,7341232 83,20949798 745,8378783 -72,59816784 

292,1546114 81,80901786 782,8286974 -69,96447142 

262,7175966 80,01305803 819,6168153 -67,16492867 

234,5024582 77,82303598 856,1015904 -64,22221943 

207,587158 75,24462167 892,1823809 -61,16044103 

182,0454057 72,28632004 927,7585449 -57,99943833 

157,9466582 68,95805352 962,7365282 -54,76330866 

135,3589551 65,27399701 997,0171063 -51,47047939 

114,3418309 61,25116039 1030,508143 -48,14079538 
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1508,6 1,900836  101,0565882 60,562747  1131,45 -
47,6762858 

 

1507,566609 2,0456616 82,2141742 55,6175562 1165,121952 -
44,1205156 

1504,467945 2,4801384 65,2122522 50,3706454 1197,66698 -40,588883 

1499,313058 3,198232 50,100606 44,8446436 1228,996076 -
37,1009998 

1492,117036 4,1984338 36,9184592 39,0621798 1259,024759 -
33,6764778 

1482,897982 5,4701836 25,7020182 33,0443744 1287,670056 -
30,3334202 

1471,681541 7,0029212 16,4829636 26,807822 1314,853519 -
27,0929474 

1458,499394 8,7891036 9,2869416 20,3706258 1340,501228 -
23,9731626 

1443,387748 10,8136448 4,1320554 13,7493804 1364,540769 -
20,9906604 

1426,385826 13,0614588 1,033391 6,9561546 1386,908781 -
18,1665612 

1407,543412 15,5174596 0 0 1407,543412 -
15,5174596 

1386,908781 18,1665612 1,033391 -6,9561546 1426,385826 -
13,0614588 

1364,540769 20,9906604 4,1320554 -13,7493804 1443,387748 -
10,8136448 

1340,501228 23,9731626 9,2869416 -20,3706258 1458,499394 -8,7891036 

1314,853519 27,0929474 16,4829636 -26,807822 1471,681541 -7,0029212 

1287,670056 30,3334202 25,7020182 -33,0443744 1482,897982 -5,4701836 

1259,024759 33,6764778 36,9184592 -39,0621798 1492,117036 -4,1984338 

1228,996076 37,1009998 50,100606 -44,8446436 1499,313058 -3,198232 

1197,66698 40,588883 65,2122522 -50,3706454 1504,467945 -2,4801384 

1165,121952 44,1205156 82,2141742 -55,6175562 1507,566609 -2,0456616 

1131,45 47,6762858 101,0565882 -60,562747 1508,6 -1,900836 

1096,744657 51,2350732 121,691219 -65,1881146  

1061,100965 54,7787746 144,0592312 -69,4695214 

1024,616982 58,2832524 168,0987722 -73,3903728 

987,3907688 61,7273862 193,7464808 -76,9325656 

949,527926 65,0915642 220,9299442 -80,0810138 

911,1280216 68,3501402 249,575241 -82,8251572 

872,2981662 71,4819938 279,603924 -85,1559442 

833,1454704 74,4614788 310,9330202 -87,0673404 

793,7770448 77,2644576 343,478048 -88,5578372 

754,3 79,865284 377,15 -89,6289432 

714,8229552 82,241329 411,855343 -90,2866928 

675,4545296 84,3654378 447,4990352 -90,538629 

636,3018338 86,2134728 483,9830176 -90,3968206 

597,4719784 87,762805 521,2092312 -89,874845 

559,072074 88,9908054 559,072074 -88,9908054 

521,2092312 89,874845 597,4719784 -87,762805 

483,9830176 90,3968206 636,3018338 -86,2134728 

447,4990352 90,538629 675,4545296 -84,3654378 

411,855343 90,2866928 714,8229552 -82,241329 

377,15 89,6289432 754,3 -79,865284 

343,478048 88,5578372 793,7770448 -77,2644576 

310,9330202 87,0673404 833,1454704 -74,4614788 

279,603924 85,1559442 872,2981662 -71,4819938 

249,575241 82,8251572 911,1280216 -68,3501402 

220,9299442 80,0810138 949,527926 -65,0915642 

193,7464808 76,9325656 987,3907688 -61,7273862 

168,0987722 73,3903728 1024,616982 -58,2832524 

144,0592312 69,4695214 1061,100965 -54,7787746 

121,691219 65,1881146 1096,744657 -51,2350732 

 

 

 



ΣΗΜΕΙΑ Χ-Υ NACA 0012 PART 5 
 

 

 

1502,94 1,8937044  100,6774418 60,3355263  1127,205 -
47,49741282 

 

1501,910486 2,03798664 81,90572118 55,40888898 1160,750621 -
43,95498324 

1498,823447 2,47083336 64,96758738 50,18166366 1193,173545 -40,4366007 

1493,687901 3,1862328 49,9126374 44,67639444 1224,3851 -
36,96180342 

1486,518878 4,18268202 36,77994768 38,91562542 1254,301121 -
33,55012962 

1477,334411 5,44966044 25,60558878 32,92039776 1282,838946 -
30,21961458 

1466,160052 6,97664748 16,42112244 26,7072438 1309,920422 -
26,99129946 

1453,027363 8,75612844 9,25209864 20,29419882 1335,471905 -
23,88321954 

1437,972413 10,77307392 4,11655266 13,69779516 1359,421254 -
20,91190716 

1421,034279 13,01245452 1,0295139 6,93005634 1381,705345 -
18,09840348 

1402,262558 15,45924084 0 0 1402,262558 -
15,45924084 

1381,705345 18,09840348 1,0295139 -6,93005634 1421,034279 -
13,01245452 

1359,421254 20,91190716 4,11655266 -13,69779516 1437,972413 -
10,77307392 

1335,471905 23,88321954 9,25209864 -20,29419882 1453,027363 -8,75612844 

1309,920422 26,99129946 16,42112244 -26,7072438 1466,160052 -6,97664748 

1282,838946 30,21961458 25,60558878 -32,92039776 1477,334411 -5,44966044 

1254,301121 33,55012962 36,77994768 -38,91562542 1486,518878 -4,18268202 

1224,3851 36,96180342 49,9126374 -44,67639444 1493,687901 -3,1862328 

1193,173545 40,4366007 64,96758738 -50,18166366 1498,823447 -2,47083336 

1160,750621 43,95498324 81,90572118 -55,40888898 1501,910486 -2,03798664 

1127,205 47,49741282 100,6774418 -60,3355263 1502,94 -1,8937044 

1092,629865 51,04284828 121,2346551 -64,94354034  

1057,119902 54,57325434 143,5187465 -69,20888406 

1020,772801 58,06458396 167,4680954 -73,11502512 

983,6862535 61,49579598 193,0195783 -76,64392824 

945,9654654 64,84735218 220,1010542 -79,78056402 

907,7096306 68,09370258 248,6388789 -82,51441188 

869,025458 71,21380602 278,5548996 -84,83645418 

830,0196562 74,18211252 309,7664546 -86,74067916 

790,7989339 76,97457504 342,1893792 -88,22558388 

751,47 79,5656436 375,735 -89,29267128 

712,1410661 81,9327741 410,3101347 -89,94795312 

672,9203438 84,04891362 445,8200981 -90,1989441 

633,914542 85,89001512 482,167199 -90,05766774 

595,2303694 87,4335345 519,2537465 -89,5376505 

556,9745346 88,65692766 556,9745346 -88,65692766 

519,2537465 89,5376505 595,2303694 -87,4335345 

482,167199 90,05766774 633,914542 -85,89001512 

445,8200981 90,1989441 672,9203438 -84,04891362 

410,3101347 89,94795312 712,1410661 -81,9327741 

375,735 89,29267128 751,47 -79,5656436 

342,1893792 88,22558388 790,7989339 -76,97457504 

309,7664546 86,74067916 830,0196562 -74,18211252 

278,5548996 84,83645418 869,025458 -71,21380602 

248,6388789 82,51441188 907,7096306 -68,09370258 

220,1010542 79,78056402 945,9654654 -64,84735218 

193,0195783 76,64392824 983,6862535 -61,49579598 

167,4680954 73,11502512 1020,772801 -58,06458396 

143,5187465 69,20888406 1057,119902 -54,57325434 

121,2346551 64,94354034 1092,629865 -51,04284828 
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1592,9 2,007054  106,7035923 63,9469705  1194,675 -
50,3404187 

 

1591,808864 2,1599724 86,8082713 58,7254443 1230,228528 -
46,5859534 

1588,537047 2,6187276 68,8562883 53,1853381 1264,59216 -
42,8569745 

1583,094108 3,376948 52,900209 47,3505454 1297,671914 -
39,1741897 

1575,495975 4,4330407 38,9814488 41,2449597 1329,378589 -
35,5583067 

1565,761763 5,7758554 27,1382373 34,8908816 1359,624574 -
32,0284403 

1553,918551 7,3942418 17,4040254 28,305833 1388,327039 -
28,6068911 

1539,999791 9,2802354 9,8058924 21,5089287 1415,407932 -
25,3127739 

1524,043712 11,4179072 4,3629531 14,5176906 1440,790793 -
22,1636106 

1506,091729 13,7913282 1,0911365 7,3448619 1464,408722 -
19,1817018 

1486,196408 16,3845694 0 0 1486,196408 -
16,3845694 

1464,408722 19,1817018 1,0911365 -7,3448619 1506,091729 -
13,7913282 

1440,790793 22,1636106 4,3629531 -14,5176906 1524,043712 -
11,4179072 

1415,407932 25,3127739 9,8058924 -21,5089287 1539,999791 -9,2802354 

1388,327039 28,6068911 17,4040254 -28,305833 1553,918551 -7,3942418 

1359,624574 32,0284403 27,1382373 -34,8908816 1565,761763 -5,7758554 

1329,378589 35,5583067 38,9814488 -41,2449597 1575,495975 -4,4330407 

1297,671914 39,1741897 52,900209 -47,3505454 1583,094108 -3,376948 

1264,59216 42,8569745 68,8562883 -53,1853381 1588,537047 -2,6187276 

1230,228528 46,5859534 86,8082713 -58,7254443 1591,808864 -2,1599724 

1194,675 50,3404187 106,7035923 -63,9469705 1592,9 -2,007054 

1158,030336 54,0980698 128,4912785 -68,8308019  

1120,394887 57,8397919 152,1092068 -73,3514521 

1081,872194 61,5400986 177,4920683 -77,4913992 

1042,565793 65,1766893 204,5729612 -81,2315284 

1002,587189 68,7288563 233,2754263 -84,5559107 

962,0415124 72,1695203 263,5214115 -87,4533958 

921,0418593 75,4763807 295,228086 -89,9144263 

879,7013256 78,6223582 328,3078403 -91,9326306 

838,1330072 81,5819664 362,671472 -93,5064158 

796,45 84,328126 398,225 -94,6373748 

754,7669928 86,8369435 434,8696645 -95,3318792 

713,1986744 89,0797467 472,5051128 -95,5978935 

671,8581407 91,0310492 511,0278064 -95,4481609 

630,8584876 92,6669575 550,3342068 -94,8970175 

590,312811 93,9635781 590,312811 -93,9635781 

550,3342068 94,8970175 630,8584876 -92,6669575 

511,0278064 95,4481609 671,8581407 -91,0310492 

472,5051128 95,5978935 713,1986744 -89,0797467 

434,8696645 95,3318792 754,7669928 -86,8369435 

398,225 94,6373748 796,45 -84,328126 

362,671472 93,5064158 838,1330072 -81,5819664 

328,3078403 91,9326306 879,7013256 -78,6223582 

295,228086 89,9144263 921,0418593 -75,4763807 

263,5214115 87,4533958 962,0415124 -72,1695203 

233,2754263 84,5559107 1002,587189 -68,7288563 

204,5729612 81,2315284 1042,565793 -65,1766893 

177,4920683 77,4913992 1081,872194 -61,5400986 

152,1092068 73,3514521 1120,394887 -57,8397919 

128,4912785 68,8308019 1158,030336 -54,0980698 
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1588,93 2,0020518  106,4376539 63,78759485  1191,6975 -
50,21495479 

 

1587,841583 2,15458908 86,59191821 58,57908231 1227,162418 -
46,46984678 

1584,577921 2,61220092 68,68467711 53,05278377 1261,440404 -
42,75016165 

1579,148547 3,3685316 52,7683653 47,23253318 1294,437714 -
39,07655549 

1571,569351 4,42199219 38,88429496 41,14216449 1326,065365 -
35,46968439 

1561,8594 5,76146018 27,07060041 34,80392272 1356,235968 -
31,94861551 

1550,045705 7,37581306 17,36064918 28,2352861 1384,866898 -
28,53559387 

1536,161635 9,25710618 9,78145308 21,45532179 1411,880297 -
25,24968663 

1520,245323 11,38945024 4,35207927 14,48150802 1437,199896 -
22,10837202 

1502,338082 13,75695594 1,08841705 7,32655623 1460,758962 -
19,13389506 

1482,492346 16,34373398 0 0 1482,492346 -
16,34373398 

1460,758962 19,13389506 1,08841705 -7,32655623 1502,338082 -
13,75695594 

1437,199896 22,10837202 4,35207927 -14,48150802 1520,245323 -
11,38945024 

1411,880297 25,24968663 9,78145308 -21,45532179 1536,161635 -9,25710618 

1384,866898 28,53559387 17,36064918 -28,2352861 1550,045705 -7,37581306 

1356,235968 31,94861551 27,07060041 -34,80392272 1561,8594 -5,76146018 

1326,065365 35,46968439 38,88429496 -41,14216449 1571,569351 -4,42199219 

1294,437714 39,07655549 52,7683653 -47,23253318 1579,148547 -3,3685316 

1261,440404 42,75016165 68,68467711 -53,05278377 1584,577921 -2,61220092 

1227,162418 46,46984678 86,59191821 -58,57908231 1587,841583 -2,15458908 

1191,6975 50,21495479 106,4376539 -63,78759485 1588,93 -2,0020518 

1155,144165 53,96324066 128,1710385 -68,65925423  

1117,602516 57,69563723 151,7301036 -73,16863757 

1079,175833 61,38672162 177,0497031 -77,29826664 

1039,967396 65,01424881 204,063102 -81,02907428 

1000,088431 68,55756271 232,6940317 -84,34517119 

959,6438071 71,98965151 262,8646346 -87,23543486 

918,7463378 75,28827019 294,4922862 -89,69033171 

877,5088375 78,42640694 327,4895955 -91,70350602 

836,0441202 81,37863888 361,7675824 -93,27336886 

794,465 84,1179542 397,2325 -94,40150916 

752,8858798 86,62051895 433,7858347 -95,09428264 

711,4211625 88,85773239 471,3274838 -95,35963395 

670,1836622 90,80417164 509,7541669 -95,21027453 

629,2861929 92,43600275 548,9626036 -94,66050475 

588,8415687 93,72939177 588,8415687 -93,72939177 

548,9626036 94,66050475 629,2861929 -92,43600275 

509,7541669 95,21027453 670,1836622 -90,80417164 

471,3274838 95,35963395 711,4211625 -88,85773239 

433,7858347 95,09428264 752,8858798 -86,62051895 

397,2325 94,40150916 794,465 -84,1179542 

361,7675824 93,27336886 836,0441202 -81,37863888 

327,4895955 91,70350602 877,5088375 -78,42640694 

294,4922862 89,69033171 918,7463378 -75,28827019 

262,8646346 87,23543486 959,6438071 -71,98965151 

232,6940317 84,34517119 1000,088431 -68,55756271 

204,063102 81,02907428 1039,967396 -65,01424881 

177,0497031 77,29826664 1079,175833 -61,38672162 

151,7301036 73,16863757 1117,602516 -57,69563723 

128,1710385 68,65925423 1155,144165 -53,96324066 
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1679,21 2,1158046  112,4852403 67,41188545  1259,4075 -
53,06807363 

 

1678,059741 2,27700876 91,51190737 61,90743507 1296,887467 -
49,11017566 

1674,610644 2,76062124 72,58721067 56,06714269 1333,113065 -
45,17914505 

1668,872783 3,5599252 55,7665641 49,91619646 1367,985219 -
41,29681153 

1660,862952 4,67324143 41,09362712 43,47978453 1401,409894 -
37,48500483 

1650,601299 6,08881546 28,60870077 36,78141584 1433,294733 -
33,76387547 

1638,116373 7,79489282 18,34704846 29,8395617 1463,552418 -
30,15693239 

1623,443436 9,78307746 10,33721676 22,67437263 1492,100667 -
26,68432611 

1606,622789 12,03657728 4,59935619 15,30431994 1518,858879 -
23,36452794 

1587,698093 14,53860018 1,15025885 7,74283731 1543,756525 -
20,22104682 

1566,72476 17,27235406 0 0 1566,72476 -
17,27235406 

1543,756525 20,22104682 1,15025885 -7,74283731 1587,698093 -
14,53860018 

1518,858879 23,36452794 4,59935619 -15,30431994 1606,622789 -
12,03657728 

1492,100667 26,68432611 10,33721676 -22,67437263 1623,443436 -9,78307746 

1463,552418 30,15693239 18,34704846 -29,8395617 1638,116373 -7,79489282 

1433,294733 33,76387547 28,60870077 -36,78141584 1650,601299 -6,08881546 

1401,409894 37,48500483 41,09362712 -43,47978453 1660,862952 -4,67324143 

1367,985219 41,29681153 55,7665641 -49,91619646 1668,872783 -3,5599252 

1333,113065 45,17914505 72,58721067 -56,06714269 1674,610644 -2,76062124 

1296,887467 49,11017566 91,51190737 -61,90743507 1678,059741 -2,27700876 

1259,4075 53,06807363 112,4852403 -67,41188545 1679,21 -2,1158046 

1220,777274 57,02933002 135,4534747 -72,56034331  

1181,102579 60,97379431 160,3511213 -77,32594129 

1140,492565 64,87459914 187,1093327 -81,69020808 

1099,056379 68,70823557 215,6575819 -85,63299316 

1056,911566 72,45287387 245,9152669 -89,13750443 

1014,168955 76,07996747 277,8001064 -92,19198742 

970,9477686 79,56600743 311,2247814 -94,78636687 

927,3672314 82,88244718 346,0969355 -96,91392594 

883,5465673 86,00241936 382,3225328 -98,57298542 

839,605 88,8973774 419,8025 -99,76522452 

795,6634327 91,54213315 458,4327261 -100,4973601 

751,8427686 93,90646083 498,1074207 -100,7777882 

708,2622314 95,96349308 538,7174354 -100,6199424 

665,0410452 97,68804175 580,1536213 -100,0389358 

622,2984339 99,05491869 622,2984339 -99,05491869 

580,1536213 100,0389358 665,0410452 -97,68804175 

538,7174354 100,6199424 708,2622314 -95,96349308 

498,1074207 100,7777882 751,8427686 -93,90646083 

458,4327261 100,4973601 795,6634327 -91,54213315 

419,8025 99,76522452 839,605 -88,8973774 

382,3225328 98,57298542 883,5465673 -86,00241936 

346,0969355 96,91392594 927,3672314 -82,88244718 

311,2247814 94,78636687 970,9477686 -79,56600743 

277,8001064 92,19198742 1014,168955 -76,07996747 

245,9152669 89,13750443 1056,911566 -72,45287387 

215,6575819 85,63299316 1099,056379 -68,70823557 

187,1093327 81,69020808 1140,492565 -64,87459914 

160,3511213 77,32594129 1181,102579 -60,97379431 

135,4534747 72,56034331 1220,777274 -57,02933002 
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1673,98 2,1092148  112,1348983 67,2019271  1255,485 -
52,90278994 

 

1672,833324 2,26991688 91,22688806 61,71462066 1292,848234 -
48,95721908 

1669,394969 2,75202312 72,36113346 55,89251822 1328,961004 -45,0384319 

1663,674979 3,5488376 55,5928758 49,76072948 1363,724547 -
41,16819014 

1655,690095 4,65868634 40,96563856 43,34436414 1397,045119 -
37,36825554 

1645,460403 6,06985148 28,51959726 36,66685792 1428,830651 -
33,65871586 

1633,014361 7,77061516 18,28990548 29,7466246 1458,994097 -
30,06300682 

1618,387124 9,75260748 10,30502088 22,60375194 1487,453431 -
26,60121618 

1601,618867 11,99908864 4,58503122 15,25665372 1514,128302 -
23,29175772 

1582,753112 14,49331884 1,1466763 7,71872178 1538,948403 -
20,15806716 

1561,845102 17,21855828 0 0 1561,845102 -
17,21855828 

1538,948403 20,15806716 1,1466763 -7,71872178 1582,753112 -
14,49331884 

1514,128302 23,29175772 4,58503122 -15,25665372 1601,618867 -
11,99908864 

1487,453431 26,60121618 10,30502088 -22,60375194 1618,387124 -9,75260748 

1458,994097 30,06300682 18,28990548 -29,7466246 1633,014361 -7,77061516 

1428,830651 33,65871586 28,51959726 -36,66685792 1645,460403 -6,06985148 

1397,045119 37,36825554 40,96563856 -43,34436414 1655,690095 -4,65868634 

1363,724547 41,16819014 55,5928758 -49,76072948 1663,674979 -3,5488376 

1328,961004 45,0384319 72,36113346 -55,89251822 1669,394969 -2,75202312 

1292,848234 48,95721908 91,22688806 -61,71462066 1672,833324 -2,26991688 

1255,485 52,90278994 112,1348983 -67,2019271 1673,98 -2,1092148 

1216,97509 56,85170876 135,0315967 -72,33434978  

1177,423965 60,78388778 159,8516982 -77,08510502 

1136,940432 64,67254332 186,5265695 -81,43577904 

1095,633302 68,49423966 214,9859034 -85,36628408 

1053,619752 72,22721506 245,1493491 -88,85988034 

1011,010265 75,84301186 276,9348813 -91,90484996 

967,9236937 79,31819434 310,2554532 -94,49114906 

924,4788907 82,62430484 345,0189959 -96,61208172 

880,7947086 85,73455968 381,1317664 -98,26597396 

836,99 88,6205012 418,495 -99,45449976 

793,1852914 91,2570197 457,0049099 -100,184355 

749,5011093 93,61398354 496,5560354 -100,4639097 

706,0563063 95,66460904 537,0395677 -100,3065556 

662,9697351 97,3837865 578,3466982 -99,7273585 

620,3602482 98,74640622 620,3602482 -98,74640622 

578,3466982 99,7273585 662,9697351 -97,3837865 

537,0395677 100,3065556 706,0563063 -95,66460904 

496,5560354 100,4639097 749,5011093 -93,61398354 

457,0049099 100,184355 793,1852914 -91,2570197 

418,495 99,45449976 836,99 -88,6205012 

381,1317664 98,26597396 880,7947086 -85,73455968 

345,0189959 96,61208172 924,4788907 -82,62430484 

310,2554532 94,49114906 967,9236937 -79,31819434 

276,9348813 91,90484996 1011,010265 -75,84301186 

245,1493491 88,85988034 1053,619752 -72,22721506 

214,9859034 85,36628408 1095,633302 -68,49423966 

186,5265695 81,43577904 1136,940432 -64,67254332 

159,8516982 77,08510502 1177,423965 -60,78388778 

135,0315967 72,33434978 1216,97509 -56,85170876 
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1765,09 2,2240134  118,2380838 70,85953805  1323,8175 -
55,78213927 

 

1763,880913 2,39346204 96,19210973 65,07357303 1363,214309 -
51,62182214 

1760,255418 2,90180796 76,29954543 58,93459001 1401,292595 -
47,48974645 

1754,224106 3,7419908 58,6186389 52,46906534 1437,948219 -
43,40885837 

1745,804627 4,91224547 43,19528248 45,70347537 1473,082336 -
39,40210407 

1735,018162 6,40021634 30,07183833 38,66253136 1506,597865 -
35,49066463 

1721,894718 8,19354778 19,28537334 31,3656493 1538,403021 -
31,69925131 

1706,471361 10,28341434 10,86589404 23,83401027 1568,411317 -
28,04904519 

1688,790455 12,65216512 4,83458151 16,08703026 1596,538026 -
24,55946226 

1668,89789 15,28214922 1,20908665 8,13882999 1622,709015 -
21,25521378 

1646,851916 18,15571574 0 0 1646,851916 -
18,15571574 

1622,709015 21,25521378 1,20908665 -8,13882999 1668,89789 -
15,28214922 

1596,538026 24,55946226 4,83458151 -16,08703026 1688,790455 -
12,65216512 

1568,411317 28,04904519 10,86589404 -23,83401027 1706,471361 -
10,28341434 

1538,403021 31,69925131 19,28537334 -31,3656493 1721,894718 -8,19354778 

1506,597865 35,49066463 30,07183833 -38,66253136 1735,018162 -6,40021634 

1473,082336 39,40210407 43,19528248 -45,70347537 1745,804627 -4,91224547 

1437,948219 43,40885837 58,6186389 -52,46906534 1754,224106 -3,7419908 

1401,292595 47,48974645 76,29954543 -58,93459001 1760,255418 -2,90180796 

1363,214309 51,62182214 96,19210973 -65,07357303 1763,880913 -2,39346204 

1323,8175 55,78213927 118,2380838 -70,85953805 1765,09 -2,2240134 

1283,211605 59,94598658 142,3809849 -76,27130399  

1241,507823 64,09218299 168,5519743 -81,28062941 

1198,820887 68,19248706 196,6786834 -85,86809832 

1155,265526 72,22218753 226,6869785 -90,01252964 

1110,965297 76,15833823 258,4921352 -93,69627247 

1066,036696 79,97093263 292,0076642 -96,90697118 

1020,605045 83,63525947 327,1417806 -99,63403523 

974,7956638 87,12131222 363,7974046 -101,8704043 

928,7338751 90,40084944 401,8756912 -103,6143132 

882,545 93,4438646 441,2725 -104,8675271 

836,3561249 96,22388135 481,8783955 -105,6371063 

790,2943362 98,70912807 523,5821769 -105,9318764 

744,4849555 100,8713633 566,2691134 -105,7659579 

699,053304 102,6841108 609,8244743 -105,1552368 

654,1247031 104,120894 654,1247031 -104,120894 

609,8244743 105,1552368 699,053304 -102,6841108 

566,2691134 105,7659579 744,4849555 -100,8713633 

523,5821769 105,9318764 790,2943362 -98,70912807 

481,8783955 105,6371063 836,3561249 -96,22388135 

441,2725 104,8675271 882,545 -93,4438646 

401,8756912 103,6143132 928,7338751 -90,40084944 

363,7974046 101,8704043 974,7956638 -87,12131222 

327,1417806 99,63403523 1020,605045 -83,63525947 

292,0076642 96,90697118 1066,036696 -79,97093263 

258,4921352 93,69627247 1110,965297 -76,15833823 

226,6869785 90,01252964 1155,265526 -72,22218753 

196,6786834 85,86809832 1198,820887 -68,19248706 

168,5519743 81,28062941 1241,507823 -64,09218299 

142,3809849 76,27130399 1283,211605 -59,94598658 
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1759,43 2,2168818  117,8589374 70,63231735  1319,5725 -
55,60326629 

 

1758,22479 2,38578708 95,88365671 64,86490581 1358,842978 -
51,45628978 

1754,610921 2,89250292 76,05488061 58,74560827 1396,799161 -
47,33746415 

1748,598949 3,7299916 58,4306703 52,30081618 1433,337244 -
43,26966199 

1740,206468 4,89649369 43,05677096 45,55692099 1468,358698 -
39,27575589 

1729,454591 6,37969318 29,97540891 38,53855472 1501,766755 -
35,37685901 

1716,373229 8,16727406 19,22353218 31,2650711 1533,469924 -
31,59760337 

1700,99933 10,25043918 10,83105108 23,75758329 1563,381993 -
27,95910213 

1683,375119 12,61159424 4,81907877 16,03544502 1591,41851 -
24,48070902 

1663,546343 15,23314494 1,20520955 8,11273173 1617,505579 -
21,18705606 

1641,571063 18,09749698 0 0 1641,571063 -
18,09749698 

1617,505579 21,18705606 1,20520955 -8,11273173 1663,546343 -
15,23314494 

1591,41851 24,48070902 4,81907877 -16,03544502 1683,375119 -
12,61159424 

1563,381993 27,95910213 10,83105108 -23,75758329 1700,99933 -
10,25043918 

1533,469924 31,59760337 19,22353218 -31,2650711 1716,373229 -8,16727406 

1501,766755 35,37685901 29,97540891 -38,53855472 1729,454591 -6,37969318 

1468,358698 39,27575589 43,05677096 -45,55692099 1740,206468 -4,89649369 

1433,337244 43,26966199 58,4306703 -52,30081618 1748,598949 -3,7299916 

1396,799161 47,33746415 76,05488061 -58,74560827 1754,610921 -2,89250292 

1358,842978 51,45628978 95,88365671 -64,86490581 1758,22479 -2,38578708 

1319,5725 55,60326629 117,8589374 -70,63231735 1759,43 -2,2168818 

1279,096813 59,75376166 141,924421 -76,02672973  

1237,52676 63,88666273 168,0114896 -81,01999207 

1194,976705 67,97381862 196,0480066 -85,59275064 

1151,56101 71,99059731 225,960076 -89,72389228 

1107,402836 75,91412621 257,6632452 -93,39582269 

1062,618305 79,71449501 291,0713021 -96,59622586 

1017,332336 83,36707169 326,0927562 -99,31454521 

971,6698495 86,84194594 362,630839 -101,543743 

925,7557642 90,11096688 400,5870224 -103,2820599 

879,715 93,1442242 439,8575 -104,5312552 

833,6742358 95,91532645 480,3331872 -105,2983666 

787,7601505 98,39260389 521,9032398 -105,5921915 

742,0976637 100,5479056 564,4532949 -105,426805 

696,8116949 102,3548403 607,8689896 -104,8180423 

652,0271637 103,7870163 652,0271637 -103,7870163 

607,8689896 104,8180423 696,8116949 -102,3548403 

564,4532949 105,426805 742,0976637 -100,5479056 

521,9032398 105,5921915 787,7601505 -98,39260389 

480,3331872 105,2983666 833,6742358 -95,91532645 

439,8575 104,5312552 879,715 -93,1442242 

400,5870224 103,2820599 925,7557642 -90,11096688 

362,630839 101,543743 971,6698495 -86,84194594 

326,0927562 99,31454521 1017,332336 -83,36707169 

291,0713021 96,59622586 1062,618305 -79,71449501 

257,6632452 93,39582269 1107,402836 -75,91412621 

225,960076 89,72389228 1151,56101 -71,99059731 

196,0480066 85,59275064 1194,976705 -67,97381862 

168,0114896 81,01999207 1237,52676 -63,88666273 

141,924421 76,02672973 1279,096813 -59,75376166 
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1849,63 2,3305338  123,9011648 74,25339635  1387,2225 -
58,45385689 

 

1848,363003 2,50809828 100,7992861 68,19030921 1428,506242 -
54,09427898 

1844,563863 3,04079172 79,95395601 61,75729607 1468,40831 -
49,76429515 

1838,243678 3,9212156 61,4262123 54,98210138 1506,819576 -
45,48795059 

1829,420943 5,14752029 45,26414536 47,89246959 1543,636461 -
41,28929049 

1818,117854 6,70675838 31,51214631 40,51429552 1578,757235 -
37,19051041 

1804,365855 8,58598246 20,20905738 32,8679251 1612,085718 -
33,21750517 

1788,203788 10,77594438 11,38632228 24,97555389 1643,531278 -
29,39247033 

1769,676044 13,25814784 5,06613657 16,85752782 1673,005132 -
25,73575182 

1748,830714 16,01409654 1,26699655 8,52864393 1700,429596 -
22,27324446 

1725,728835 19,02529418 0 0 1725,728835 -
19,02529418 

1700,429596 22,27324446 1,26699655 -8,52864393 1748,830714 -
16,01409654 

1673,005132 25,73575182 5,06613657 -16,85752782 1769,676044 -
13,25814784 

1643,531278 29,39247033 11,38632228 -24,97555389 1788,203788 -
10,77594438 

1612,085718 33,21750517 20,20905738 -32,8679251 1804,365855 -8,58598246 

1578,757235 37,19051041 31,51214631 -40,51429552 1818,117854 -6,70675838 

1543,636461 41,28929049 45,26414536 -47,89246959 1829,420943 -5,14752029 

1506,819576 45,48795059 61,4262123 -54,98210138 1838,243678 -3,9212156 

1468,40831 49,76429515 79,95395601 -61,75729607 1844,563863 -3,04079172 

1428,506242 54,09427898 100,7992861 -68,19030921 1848,363003 -2,50809828 

1387,2225 58,45385689 123,9011648 -74,25339635 1849,63 -2,3305338 

1344,671762 62,81713406 149,200404 -79,92436193  

1300,970554 67,16191493 176,624868 -85,17361187 

1256,239102 71,45860542 206,098722 -89,98080024 

1210,597632 75,68131071 237,5442816 -94,32373148 

1164,175618 79,80598561 270,8727646 -98,18390929 

1117,095136 83,80118641 305,9935391 -101,5483863 

1069,48751 87,64101829 342,8104242 -104,4060646 

1021,484062 91,29403754 381,2216904 -106,7495458 

973,2161178 94,73065008 421,1237584 -108,5769803 

924,815 97,9194122 462,4075 -109,8902176 

876,4138822 100,8325795 504,9582382 -110,6966562 

828,1459377 103,4368585 548,6594462 -111,0055445 

780,1424903 105,7026552 593,3908981 -110,8316792 

732,5348637 107,6022253 639,032368 -110,1917073 

685,4543817 109,1078241 685,4543817 -109,1078241 

639,032368 110,1917073 732,5348637 -107,6022253 

593,3908981 110,8316792 780,1424903 -105,7026552 

548,6594462 111,0055445 828,1459377 -103,4368585 

504,9582382 110,6966562 876,4138822 -100,8325795 

462,4075 109,8902176 924,815 -97,9194122 

421,1237584 108,5769803 973,2161178 -94,73065008 

381,2216904 106,7495458 1021,484062 -91,29403754 

342,8104242 104,4060646 1069,48751 -87,64101829 

305,9935391 101,5483863 1117,095136 -83,80118641 

270,8727646 98,18390929 1164,175618 -79,80598561 

237,5442816 94,32373148 1210,597632 -75,68131071 

206,098722 89,98080024 1256,239102 -71,45860542 

176,624868 85,17361187 1300,970554 -67,16191493 

149,200404 79,92436193 1344,671762 -62,81713406 
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1844,88 2,3245488  123,5829766 74,0627076  1383,66 -
58,30374264 

 

1843,616257 2,50165728 100,5404254 68,01519096 1424,837722 -
53,95536048 

1839,826874 3,03298272 79,74862776 61,59869832 1464,637318 -49,6364964 

1833,522919 3,9111456 61,2684648 54,84090288 1502,949941 -
45,37113384 

1824,722841 5,13430104 45,14790336 47,76947784 1539,672277 -
41,18325624 

1813,448779 6,68953488 31,43122056 40,41025152 1574,702859 -
37,09500216 

1799,732097 8,56393296 20,15715888 32,7835176 1607,945751 -
33,13219992 

1783,611535 10,74827088 11,35708128 24,91141464 1639,310556 -
29,31698808 

1765,131372 13,22409984 5,05312632 16,81423632 1668,708719 -
25,66966032 

1744,339575 15,97297104 1,2637428 8,50674168 1696,062755 -
22,21604496 

1721,297023 18,97643568 0 0 1721,297023 -
18,97643568 

1696,062755 22,21604496 1,2637428 -8,50674168 1744,339575 -
15,97297104 

1668,708719 25,66966032 5,05312632 -16,81423632 1765,131372 -
13,22409984 

1639,310556 29,31698808 11,35708128 -24,91141464 1783,611535 -
10,74827088 

1607,945751 33,13219992 20,15715888 -32,7835176 1799,732097 -8,56393296 

1574,702859 37,09500216 31,43122056 -40,41025152 1813,448779 -6,68953488 

1539,672277 41,18325624 45,14790336 -47,76947784 1824,722841 -5,13430104 

1502,949941 45,37113384 61,2684648 -54,84090288 1833,522919 -3,9111456 

1464,637318 49,6364964 79,74862776 -61,59869832 1839,826874 -3,03298272 

1424,837722 53,95536048 100,5404254 -68,01519096 1843,616257 -2,50165728 

1383,66 58,30374264 123,5829766 -74,0627076 1844,88 -2,3245488 

1341,218536 62,65581456 148,8172452 -79,71910968  

1297,629556 66,98943768 176,171281 -84,95487912 

1253,012978 71,27509392 205,5694438 -89,74972224 

1207,488719 75,48695496 236,9342486 -94,08150048 

1161,185921 79,60103736 270,1771414 -97,93176504 

1114,226345 83,58597816 305,2077228 -101,2876018 

1066,740979 87,41594904 341,9300592 -104,1379414 

1018,860808 91,05958704 380,2426822 -106,4754043 

970,7168198 94,48737408 420,0422784 -108,2981458 

922,44 97,6679472 461,22 -109,6080106 

874,1631802 100,5736332 503,6614644 -110,4123782 

826,0191917 103,1712242 547,2504442 -110,7204732 

778,139021 105,4312022 591,8670221 -110,5470545 

730,6536547 107,325894 637,391281 -109,908726 

683,6940792 108,8276263 683,6940792 -108,8276263 

637,391281 109,908726 730,6536547 -107,325894 

591,8670221 110,5470545 778,139021 -105,4312022 

547,2504442 110,7204732 826,0191917 -103,1712242 

503,6614644 110,4123782 874,1631802 -100,5736332 

461,22 109,6080106 922,44 -97,6679472 

420,0422784 108,2981458 970,7168198 -94,48737408 

380,2426822 106,4754043 1018,860808 -91,05958704 

341,9300592 104,1379414 1066,740979 -87,41594904 

305,2077228 101,2876018 1114,226345 -83,58597816 

270,1771414 97,93176504 1161,185921 -79,60103736 

236,9342486 94,08150048 1207,488719 -75,48695496 

205,5694438 89,74972224 1253,012978 -71,27509392 

176,171281 84,95487912 1297,629556 -66,98943768 

148,8172452 79,71910968 1341,218536 -62,65581456 
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1936 2,43936  129,686832 77,72072  1452 -
61,183408 

 

1934,67384 2,625216 105,506192 71,374512 1495,21152 -
56,620256 

1930,697296 3,182784 83,687472 64,641104 1536,976848 -52,08808 

1924,081984 4,10432 64,29456 57,549536 1577,18176 -
47,612048 

1914,847264 5,387888 47,377792 50,128848 1615,71784 -
43,217328 

1903,016368 7,019936 32,983632 42,406144 1652,478608 -
38,927152 

1888,622208 8,986912 21,152736 34,40272 1687,363392 -
34,768624 

1871,70544 11,279136 11,918016 26,141808 1720,277328 -
30,764976 

1852,312528 13,877248 5,302704 17,644704 1751,127488 -
26,937504 

1830,493808 16,761888 1,32616 8,926896 1779,83256 -
23,313312 

1806,313168 19,913696 0 0 1806,313168 -
19,913696 

1779,83256 23,313312 1,32616 -8,926896 1830,493808 -
16,761888 

1751,127488 26,937504 5,302704 -17,644704 1852,312528 -
13,877248 

1720,277328 30,764976 11,918016 -26,141808 1871,70544 -
11,279136 

1687,363392 34,768624 21,152736 -34,40272 1888,622208 -8,986912 

1652,478608 38,927152 32,983632 -42,406144 1903,016368 -7,019936 

1615,71784 43,217328 47,377792 -50,128848 1914,847264 -5,387888 

1577,18176 47,612048 64,29456 -57,549536 1924,081984 -4,10432 

1536,976848 52,08808 83,687472 -64,641104 1930,697296 -3,182784 

1495,21152 56,620256 105,506192 -71,374512 1934,67384 -2,625216 

1452 61,183408 129,686832 -77,72072 1936 -2,43936 

1407,46232 65,750432 156,16744 -83,656496  

1361,720448 70,298096 184,872512 -89,150864 

1314,900224 74,795424 215,722672 -94,182528 

1267,127488 79,215312 248,636608 -98,728256 

1218,53776 83,532592 283,521392 -102,768688 

1169,258816 87,714352 320,28216 -106,290272 

1119,428112 91,733488 358,81824 -109,281392 

1069,183104 95,557088 399,023152 -111,734304 

1018,661248 99,154176 440,78848 -113,647072 

968 102,49184 484 -115,021632 

917,338752 105,54104 528,53768 -115,865728 

866,816896 108,266928 574,279552 -116,18904 

816,571888 110,638528 621,099776 -116,007056 

766,741184 112,6268 668,872512 -115,3372 

717,46224 114,202704 717,46224 -114,202704 

668,872512 115,3372 766,741184 -112,6268 

621,099776 116,007056 816,571888 -110,638528 

574,279552 116,18904 866,816896 -108,266928 

528,53768 115,865728 917,338752 -105,54104 

484 115,021632 968 -102,49184 

440,78848 113,647072 1018,661248 -99,154176 

399,023152 111,734304 1069,183104 -95,557088 

358,81824 109,281392 1119,428112 -91,733488 

320,28216 106,290272 1169,258816 -87,714352 

283,521392 102,768688 1218,53776 -83,532592 

248,636608 98,728256 1267,127488 -79,215312 

215,722672 94,182528 1314,900224 -74,795424 

184,872512 89,150864 1361,720448 -70,298096 

156,16744 83,656496 1407,46232 -65,750432 

 

 



ΣΗΜΕΙΑ Χ-Υ NACA 0012 PART 10 
 

 

 

1934,34 2,4372684  129,5756336 77,6540793  1450,755 -
61,13094702 

 

1933,014977 2,62296504 105,415727 71,31331278 1493,929469 -
56,57170764 

1929,041843 3,18005496 83,61571518 64,58567826 1535,658986 -52,0434177 

1922,432203 4,1008008 64,2394314 57,50019084 1575,829424 -
47,57122362 

1913,205401 5,38326822 47,33716848 50,08586562 1614,332462 -
43,18027182 

1901,384649 7,01391684 32,95535058 42,36978336 1651,06171 -
38,89377438 

1887,002832 8,97920628 21,13459884 34,3732218 1685,916582 -
34,73881206 

1870,100569 11,26946484 11,90779704 26,11939302 1718,802297 -
30,73859694 

1850,724285 13,86534912 5,29815726 17,62957476 1749,626005 -
26,91440676 

1828,924273 16,74751572 1,3250229 8,91924174 1778,306464 -
23,29332228 

1804,764366 19,89662124 0 0 1804,764366 -
19,89662124 

1778,306464 23,29332228 1,3250229 -8,91924174 1828,924273 -
16,74751572 

1749,626005 26,91440676 5,29815726 -17,62957476 1850,724285 -
13,86534912 

1718,802297 30,73859694 11,90779704 -26,11939302 1870,100569 -
11,26946484 

1685,916582 34,73881206 21,13459884 -34,3732218 1887,002832 -8,97920628 

1651,06171 38,89377438 32,95535058 -42,36978336 1901,384649 -7,01391684 

1614,332462 43,18027182 47,33716848 -50,08586562 1913,205401 -5,38326822 

1575,829424 47,57122362 64,2394314 -57,50019084 1922,432203 -4,1008008 

1535,658986 52,0434177 83,61571518 -64,58567826 1929,041843 -3,18005496 

1493,929469 56,57170764 105,415727 -71,31331278 1933,014977 -2,62296504 

1450,755 61,13094702 129,5756336 -77,6540793 1934,34 -2,4372684 

1406,255508 65,69405508 156,0335361 -83,58476574  

1360,552857 70,23781974 184,7139953 -89,07442266 

1313,772779 74,73129156 215,5377032 -94,10177232 

1266,041005 79,14738978 248,4234175 -98,64360264 

1217,492939 83,46096798 283,27829 -102,6805702 

1168,256249 87,63914238 320,0075379 -106,1991347 

1118,468272 91,65483222 358,5105756 -109,18769 

1068,266346 95,47515372 398,6810144 -111,6384988 

1017,787809 99,06915744 440,4105312 -113,5496267 

967,17 102,4039596 483,585 -114,9230081 

916,5521909 105,4505451 528,0844917 -115,7663803 

866,0736542 108,1740958 573,7871429 -116,0894151 

815,8717282 110,5436623 620,5672214 -115,9075871 

766,083751 112,5302295 668,2989953 -115,2383055 

716,8470606 114,1047823 716,8470606 -114,1047823 

668,2989953 115,2383055 766,083751 -112,5302295 

620,5672214 115,9075871 815,8717282 -110,5436623 

573,7871429 116,0894151 866,0736542 -108,1740958 

528,0844917 115,7663803 916,5521909 -105,4505451 

483,585 114,9230081 967,17 -102,4039596 

440,4105312 113,5496267 1017,787809 -99,06915744 

398,6810144 111,6384988 1068,266346 -95,47515372 

358,5105756 109,18769 1118,468272 -91,65483222 

320,0075379 106,1991347 1168,256249 -87,63914238 

283,27829 102,6805702 1217,492939 -83,46096798 

248,4234175 98,64360264 1266,041005 -79,14738978 

215,5377032 94,10177232 1313,772779 -74,73129156 

184,7139953 89,07442266 1360,552857 -70,23781974 

156,0335361 83,58476574 1406,255508 -65,69405508 

 



ΣΗΜΕΙΑ Χ-Υ NACA 0025 PART 1 

1161 3.047625  77.77191 97.1014  870.75 -76.4402  

1160.205 3.279825 63.27102 89.17061 896.6635 -70.7397 

1157.82 3.975264 50.18655 80.75916 921.7098 -65.0764 

1153.853 5.129298 38.55681 71.90073 945.8203 -59.485 

1148.315 6.730317 28.41199 62.62898 968.93 -53.9935 

1141.22 8.769033 19.77996 52.97875 990.975 -48.6343 

1132.588 11.22919 12.68509 42.98022 1011.895 -43.4388 

1122.443 14.09222 7.147116 32.66125 1031.633 -38.4349 

1110.813 17.33721 3.179979 22.04507 1050.134 -33.6551 

1097.729 20.94096 0.795285 11.15373 1067.348 -29.1272 

1083.228 24.88023 0 0 1083.228 -24.8802 

1067.348 29.12717 0.795285 -11.1537 1097.729 -20.941 

1050.134 33.65507 3.179979 -22.0451 1110.813 -17.3372 

1031.633 38.43491 7.147116 -32.6613 1122.443 -14.0922 

1011.895 43.43882 12.68509 -42.9802 1132.588 -11.2292 

990.975 48.63429 19.77996 -52.9788 1141.22 -8.76903 

968.93 53.99347 28.41199 -62.629 1148.315 -6.73032 

945.8203 59.485 38.55681 -71.9007 1153.853 -5.1293 

921.7098 65.07637 50.18655 -80.7592 1157.82 -3.97526 

896.6635 70.73973 63.27102 -89.1706 1160.205 -3.27983 

870.75 76.44024 77.77191 -97.1014 1161 -3.04763 

844.0412 82.14656 93.65207 -104.516  

816.6102 87.82617 110.8662 -111.381 

788.5326 93.44541 129.3667 -117.667 

759.8838 98.96945 149.1049 -123.346 

730.745 104.3623 170.025 -128.395 

701.1929 109.5868 192.07 -132.795 

671.3099 114.6081 215.1797 -136.531 

641.1785 119.3845 239.2902 -139.596 

610.881 123.8787 264.3365 -141.986 

580.5 128.049 290.25 -143.704 

550.119 131.8571 316.9588 -144.758 

519.8215 135.2635 344.3898 -145.161 

489.6901 138.2275 372.4674 -144.933 

459.8071 140.7109 401.1162 -144.096 

430.255 142.6788 430.255 -142.679 

401.1162 144.0964 459.8071 -140.711 

372.4674 144.9334 489.6901 -138.227 

344.3898 145.161 519.8215 -135.263 

316.9588 144.7581 550.119 -131.857 

290.25 143.7039 580.5 -128.049 

264.3365 141.9857 610.881 -123.879 

239.2902 139.5963 641.1785 -119.384 

215.1797 136.5313 671.3099 -114.608 

192.07 132.7952 701.1929 -109.587 

170.025 128.395 730.745 -104.362 

149.1049 123.3458 759.8838 -98.9694 

129.3667 117.6674 788.5326 -93.4454 

110.8662 111.3805 816.6102 -87.8262 

93.65207 104.5155 844.0412 -82.1466 

 

 

 

 

 

 

 

 

 



ΣΗΜΕΙΑ Χ-Υ NACA 0025 PART 1 

1166.6 3.062325  78.14703 97.56976  874.95 -76.8089  

1165.801 3.295645 63.5762 89.60071 900.9885 -71.0809 

1163.405 3.994438 50.42862 81.1487 926.1556 -65.3903 

1159.418 5.154039 38.74279 72.24754 950.3824 -59.7719 

1153.854 6.76278 28.54904 62.93107 973.6035 -54.2539 

1146.725 8.81133 19.87536 53.23429 995.7549 -48.8689 

1138.051 11.28336 12.74627 43.18753 1016.776 -43.6483 

1127.857 14.16019 7.18159 32.81879 1036.609 -38.6203 

1116.171 17.42084 3.195317 22.1514 1055.199 -33.8174 

1103.024 21.04196 0.799121 11.20753 1072.496 -29.2677 

1088.453 25.00024 0 0 1088.453 -25.0002 

1072.496 29.26766 0.799121 -11.2075 1103.024 -21.042 

1055.199 33.8174 3.195317 -22.1514 1116.171 -17.4208 

1036.609 38.62029 7.18159 -32.8188 1127.857 -14.1602 

1016.776 43.64834 12.74627 -43.1875 1138.051 -11.2834 

995.7549 48.86887 19.87536 -53.2343 1146.725 -8.81133 

973.6035 54.2539 28.54904 -62.9311 1153.854 -6.76278 

950.3824 59.77192 38.74279 -72.2475 1159.418 -5.15404 

926.1556 65.39026 50.42862 -81.1487 1163.405 -3.99444 

900.9885 71.08094 63.5762 -89.6007 1165.801 -3.29565 

874.95 76.80894 78.14703 -97.5698 1166.6 -3.06233 

848.1124 82.54278 94.10379 -105.02  

820.5491 88.24979 111.401 -111.918 

792.3361 93.89613 129.9907 -118.235 

763.549 99.44682 149.8241 -123.941 

734.2697 104.8657 170.8451 -129.014 

704.5751 110.1154 192.9965 -133.436 

674.548 115.1609 216.2176 -137.19 

644.2712 119.9603 240.4444 -140.27 

613.8276 124.4762 265.6115 -142.671 

583.3 128.6666 291.65 -144.397 

552.7724 132.4931 318.4876 -145.456 

522.3288 135.9159 346.0509 -145.861 

492.052 138.8942 374.2639 -145.633 

462.0249 141.3896 403.051 -144.791 

432.3303 143.367 432.3303 -143.367 

403.051 144.7914 462.0249 -141.39 

374.2639 145.6325 492.052 -138.894 

346.0509 145.8612 522.3288 -135.916 

318.4876 145.4564 552.7724 -132.493 

291.65 144.3971 583.3 -128.667 

265.6115 142.6705 613.8276 -124.476 

240.4444 140.2697 644.2712 -119.96 

216.2176 137.1898 674.548 -115.161 

192.9965 133.4357 704.5751 -110.115 

170.8451 129.0143 734.2697 -104.866 

149.8241 123.9408 763.549 -99.4468 

129.9907 118.2349 792.3361 -93.8961 

111.401 111.9178 820.5491 -88.2498 

94.10379 105.0197 848.1124 -82.5428 

 



ΣΗΜΕΙΑ Χ-Υ NACA 0025 PART 2 

1246.45 3.271931  83.49595 104.2481  934.8375 -82.0663  

1245.596 3.521221 67.92779 95.73359 962.6583 -75.9462 

1243.036 4.267845 53.88029 86.70306 989.5479 -69.866 

1238.777 5.506816 41.3946 77.19265 1015.433 -63.8631 

1232.831 7.225671 30.50312 67.2385 1040.244 -57.9674 

1225.214 9.414437 21.23577 56.87801 1063.911 -52.2138 

1215.947 12.05566 13.61871 46.14358 1086.371 -46.6359 

1205.055 15.12941 7.673146 35.06513 1107.562 -41.2637 

1192.57 18.61324 3.414027 23.66759 1127.424 -36.1321 

1178.522 22.48222 0.853818 11.97465 1145.905 -31.2709 

1162.954 26.71142 0 0 1162.954 -26.7114 

1145.905 31.27094 0.853818 -11.9746 1178.522 -22.4822 

1127.424 36.13209 3.414027 -23.6676 1192.57 -18.6132 

1107.562 41.26373 7.673146 -35.0651 1205.055 -15.1294 

1086.371 46.63593 13.61871 -46.1436 1215.947 -12.0557 

1063.911 52.21379 21.23577 -56.878 1225.214 -9.41444 

1040.244 57.9674 30.50312 -67.2385 1232.831 -7.22567 

1015.433 63.86311 41.3946 -77.1926 1238.777 -5.50682 

989.5479 69.86602 53.88029 -86.7031 1243.036 -4.26784 

962.6583 75.9462 67.92779 -95.7336 1245.596 -3.52122 

934.8375 82.06627 83.49595 -104.248 1246.45 -3.27193 

906.1629 88.19257 100.5449 -112.208  

876.713 94.2902 119.026 -119.578 

846.5689 100.323 138.8882 -126.328 

815.8115 106.2536 160.0791 -132.424 

784.5281 112.0434 182.5389 -137.845 

752.801 117.6524 206.2065 -142.569 

720.7186 123.0433 231.017 -146.58 

688.3695 128.1712 256.9021 -149.871 

655.8421 132.9962 283.7917 -152.436 

623.225 137.4735 311.6125 -154.281 

590.6079 141.5618 340.2871 -155.412 

558.0805 145.2189 369.737 -155.845 

525.7314 148.4011 399.8811 -155.601 

493.649 151.0672 430.6385 -154.702 

461.9219 153.18 461.9219 -153.18 

430.6385 154.7019 493.649 -151.067 

399.8811 155.6006 525.7314 -148.401 

369.737 155.8449 558.0805 -145.219 

340.2871 155.4124 590.6079 -141.562 

311.6125 154.2806 623.225 -137.473 

283.7917 152.4358 655.8421 -132.996 

256.9021 149.8707 688.3695 -128.171 

231.017 146.58 720.7186 -123.043 

206.2065 142.569 752.801 -117.652 

182.5389 137.8449 784.5281 -112.043 

160.0791 132.4241 815.8115 -106.254 

138.8882 126.3277 846.5689 -100.323 

119.026 119.5782 876.713 -94.2902 

100.5449 112.2079 906.1629 -88.1926 

 

 

 

 

 

 

 

 

 



ΣΗΜΕΙΑ Χ-Υ NACA 0025 PART 2 

1252.5 3.287813  83.90122 104.7541  939.375 -82.4646  

1251.642 3.538313 68.25749 96.19826 967.3308 -76.3148 

1249.069 4.28856 54.14182 87.1239 994.351 -70.2051 

1244.79 5.533545 41.59553 77.56733 1020.362 -64.1731 

1238.815 7.260743 30.65118 67.56486 1045.293 -58.2488 

1231.161 9.460133 21.33884 57.15408 1069.075 -52.4672 

1221.849 12.11418 13.68482 46.36755 1091.644 -46.8623 

1210.904 15.20285 7.71039 35.23533 1112.938 -41.464 

1198.358 18.70358 3.430598 23.78247 1132.896 -36.3075 

1184.243 22.59134 0.857963 12.03277 1151.467 -31.4227 

1168.599 26.84108 0 0 1168.599 -26.8411 

1151.467 31.42272 0.857963 -12.0328 1184.243 -22.5913 

1132.896 36.30747 3.430598 -23.7825 1198.358 -18.7036 

1112.938 41.46401 7.71039 -35.2353 1210.904 -15.2028 

1091.644 46.86229 13.68482 -46.3676 1221.849 -12.1142 

1069.075 52.46723 21.33884 -57.1541 1231.161 -9.46013 

1045.293 58.24877 30.65118 -67.5649 1238.815 -7.26074 

1020.362 64.17309 41.59553 -77.5673 1244.79 -5.53355 

994.351 70.20513 54.14182 -87.1239 1249.069 -4.28856 

967.3308 76.31483 68.25749 -96.1983 1251.642 -3.53831 

939.375 82.4646 83.90122 -104.754 1252.5 -3.28781 

910.5612 88.62064 101.0329 -112.753  

880.9684 94.74787 119.6037 -120.159 

850.678 100.81 139.5623 -126.941 

819.7713 106.7694 160.8561 -133.067 

788.336 112.5872 183.4249 -138.514 

756.4549 118.2235 207.2073 -143.261 

724.2168 123.6405 232.1384 -147.291 

691.7107 128.7933 258.149 -150.598 

659.0254 133.6418 285.1692 -153.176 

626.25 138.1407 313.125 -155.029 

593.4746 142.2489 341.9388 -156.167 

560.7893 145.9238 371.5316 -156.601 

528.2832 149.1214 401.822 -156.356 

496.0451 151.8005 432.7287 -155.453 

464.164 153.9235 464.164 -153.923 

432.7287 155.4528 496.0451 -151.8 

401.822 156.3558 528.2832 -149.121 

371.5316 156.6013 560.7893 -145.924 

341.9388 156.1667 593.4746 -142.249 

313.125 155.0294 626.25 -138.141 

285.1692 153.1757 659.0254 -133.642 

258.149 150.5981 691.7107 -128.793 

232.1384 147.2915 724.2168 -123.641 

207.2073 143.261 756.4549 -118.223 

183.4249 138.514 788.336 -112.587 

160.8561 133.0669 819.7713 -106.769 

139.5623 126.9409 850.678 -100.81 

119.6037 120.1586 880.9684 -94.7479 

101.0329 112.7526 910.5612 -88.6206 

 



ΣΗΜΕΙΑ Χ-Υ NACA 0025 PART 3 
 

1332 3.4965  89.22668 111.4032  999 -87.6989  

1331.088 3.7629 72.59 102.3043 1028.73 -81.1588 

1328.352 4.560768 57.57836 92.65392 1057.465 -74.6613 

1323.8 5.884776 44.23572 82.49076 1085.127 -68.2464 

1317.447 7.721604 32.5967 71.85341 1111.641 -61.946 

1309.307 10.0606 22.69328 60.78182 1136.933 -55.7975 

1299.403 12.8831 14.55343 49.31064 1160.934 -49.8368 

1287.764 16.16782 8.199792 37.47182 1183.579 -44.0959 

1274.422 19.89076 3.648348 25.29202 1204.805 -38.612 

1259.41 24.02528 0.91242 12.79652 1224.554 -33.4172 

1242.773 28.54476 0 0 1242.773 -28.5448 

1224.554 33.41722 0.91242 -12.7965 1259.41 -24.0253 

1204.805 38.61202 3.648348 -25.292 1274.422 -19.8908 

1183.579 44.09586 8.199792 -37.4718 1287.764 -16.1678 

1160.934 49.83678 14.55343 -49.3106 1299.403 -12.8831 

1136.933 55.79748 22.69328 -60.7818 1309.307 -10.0606 

1111.641 61.94599 32.5967 -71.8534 1317.447 -7.7216 

1085.127 68.24635 44.23572 -82.4908 1323.8 -5.88478 

1057.465 74.66126 57.57836 -92.6539 1328.352 -4.56077 

1028.73 81.15876 72.59 -102.304 1331.088 -3.7629 

999 87.69888 89.22668 -111.403 1332 -3.4965 

968.3573 94.24566 107.4458 -119.909  

936.8862 100.7618 127.1953 -127.785 

904.6731 107.2087 148.4208 -134.998 

871.8047 113.5463 171.0661 -141.513 

838.3741 119.7335 195.0674 -147.306 

804.4694 125.7275 220.3594 -152.354 

770.185 131.4884 246.8729 -156.641 

735.6156 136.9682 274.5345 -160.157 

700.8558 142.1244 303.2698 -162.898 

666 146.9089 333 -164.87 

631.1442 151.2779 363.6427 -166.079 

596.3844 155.186 395.1138 -166.541 

561.815 158.5866 427.3269 -166.28 

527.5306 161.4357 460.1953 -165.32 

493.6259 163.6935 493.6259 -163.693 

460.1953 165.3198 527.5306 -161.436 

427.3269 166.2802 561.815 -158.587 

395.1138 166.5413 596.3844 -155.186 

363.6427 166.0791 631.1442 -151.278 

333 164.8696 666 -146.909 

303.2698 162.8983 700.8558 -142.124 

274.5345 160.157 735.6156 -136.968 

246.8729 156.6405 770.185 -131.488 

220.3594 152.3542 804.4694 -125.727 

195.0674 147.3059 838.3741 -119.733 

171.0661 141.513 871.8047 -113.546 

148.4208 134.9982 904.6731 -107.209 

127.1953 127.7854 936.8862 -100.762 

107.4458 119.9093 968.3573 -94.2457 

 

 

 

 

 

 

 

 

 



ΣΗΜΕΙΑ Χ-Υ NACA 0025 PART 3 
 

1337.7 3.511463  89.60851 111.8799  1003.275 -88.0742  

1336.784 3.779003 72.90064 102.742 1033.132 -81.5061 

1334.036 4.580285 57.82476 93.05041 1061.991 -74.9808 

1329.465 5.909959 44.42502 82.84376 1089.771 -68.5384 

1323.084 7.754647 32.73619 72.16089 1116.398 -62.2111 

1314.91 10.10365 22.79039 61.04193 1141.798 -56.0363 

1304.964 12.93823 14.61571 49.52165 1165.902 -50.05 

1293.275 16.237 8.234881 37.63218 1188.644 -44.2846 

1279.875 19.97587 3.66396 25.40025 1209.96 -38.7772 

1264.799 24.12809 0.916325 12.85128 1229.794 -33.5602 

1248.091 28.66691 0 0 1248.091 -28.6669 

1229.794 33.56022 0.916325 -12.8513 1264.799 -24.1281 

1209.96 38.77725 3.66396 -25.4002 1279.875 -19.9759 

1188.644 44.28456 8.234881 -37.6322 1293.275 -16.237 

1165.902 50.05005 14.61571 -49.5217 1304.964 -12.9382 

1141.798 56.03625 22.79039 -61.0419 1314.91 -10.1036 

1116.398 62.21108 32.73619 -72.1609 1323.084 -7.75465 

1089.771 68.5384 44.42502 -82.8438 1329.465 -5.90996 

1061.991 74.98076 57.82476 -93.0504 1334.036 -4.58028 

1033.132 81.50606 72.90064 -102.742 1336.784 -3.779 

1003.275 88.07417 89.60851 -111.88 1337.7 -3.51146 

972.5012 94.64896 107.9056 -120.422  

940.8954 101.193 127.7396 -128.332 

908.5444 107.6675 149.0559 -135.576 

875.5354 114.0322 171.7981 -142.119 

841.9618 120.2459 195.9022 -147.936 

807.9119 126.2655 221.3024 -153.006 

773.4809 132.0511 247.9293 -157.311 

738.7636 137.5544 275.7093 -160.842 

703.8549 142.7326 304.5675 -163.595 

668.85 147.5376 334.425 -165.575 

633.8451 151.9253 365.1988 -166.79 

598.9364 155.8501 396.8046 -167.254 

564.2191 159.2652 429.1556 -166.992 

529.7881 162.1266 462.1646 -166.027 

495.7382 164.394 495.7382 -164.394 

462.1646 166.0273 529.7881 -162.127 

429.1556 166.9918 564.2191 -159.265 

396.8046 167.254 598.9364 -155.85 

365.1988 166.7898 633.8451 -151.925 

334.425 165.5752 668.85 -147.538 

304.5675 163.5954 703.8549 -142.733 

275.7093 160.8424 738.7636 -137.554 

247.9293 157.3108 773.4809 -132.051 

221.3024 153.0061 807.9119 -126.266 

195.9022 147.9362 841.9618 -120.246 

171.7981 142.1186 875.5354 -114.032 

149.0559 135.5759 908.5444 -107.667 

127.7396 128.3322 940.8954 -101.193 

107.9056 120.4224 972.5012 -94.649 

 



ΣΗΜΕΙΑ Χ-Υ NACA 0025 PART 4 
 

1417.5 3.720938  94.95407 118.554  1063.125 -93.3282  

1416.529 4.004438 77.2495 108.8711 1094.764 -86.3683 

1413.617 4.85352 61.27427 98.6013 1125.343 -79.4537 

1408.774 6.262515 47.07518 87.78578 1154.781 -72.627 

1402.012 8.217248 34.68906 76.46562 1182.996 -65.9223 

1393.35 10.70638 24.14995 64.68336 1209.911 -59.3791 

1382.811 13.71006 15.48761 52.47585 1235.453 -53.0358 

1370.425 17.20562 8.72613 39.87711 1259.552 -46.9263 

1356.226 21.16753 3.882533 26.91549 1282.14 -41.0905 

1340.251 25.56745 0.970988 13.61792 1303.157 -35.5622 

1322.546 30.37703 0 0 1322.546 -30.377 

1303.157 35.56224 0.970988 -13.6179 1340.251 -25.5674 

1282.14 41.09049 3.882533 -26.9155 1356.226 -21.1675 

1259.552 46.92634 8.72613 -39.8771 1370.425 -17.2056 

1235.453 53.03576 15.48761 -52.4759 1382.811 -13.7101 

1209.911 59.37908 24.14995 -64.6834 1393.35 -10.7064 

1182.996 65.92226 34.68906 -76.4656 1402.012 -8.21725 

1154.781 72.62703 47.07518 -87.7858 1408.774 -6.26252 

1125.343 79.45371 61.27427 -98.6013 1413.617 -4.85352 

1094.764 86.36828 77.2495 -108.871 1416.529 -4.00444 

1063.125 93.3282 94.95407 -118.554 1417.5 -3.72094 

1030.515 100.2952 114.3426 -127.606  

997.0241 107.2296 135.3599 -135.988 

962.7433 114.0903 157.9478 -143.664 

927.7651 120.8348 182.0467 -150.597 

892.1887 127.4191 207.5886 -156.761 

856.1076 133.7978 234.5041 -162.134 

819.6226 139.9285 262.7195 -166.695 

782.8342 145.7601 292.1567 -170.437 

745.8431 151.2473 322.7364 -173.355 

708.75 156.3389 354.375 -175.452 

671.6569 160.9883 386.9846 -176.74 

634.6658 165.1473 420.4759 -177.231 

597.8774 168.7661 454.7567 -176.954 

561.3924 171.7982 489.7349 -175.932 

525.3113 174.2008 525.3113 -174.201 

489.7349 175.9316 561.3924 -171.798 

454.7567 176.9536 597.8774 -168.766 

420.4759 177.2314 634.6658 -165.147 

386.9846 176.7396 671.6569 -160.988 

354.375 175.4525 708.75 -156.339 

322.7364 173.3546 745.8431 -151.247 

292.1567 170.4374 782.8342 -145.76 

262.7195 166.6952 819.6226 -139.929 

234.5041 162.1337 856.1076 -133.798 

207.5886 156.7613 892.1887 -127.419 

182.0467 150.5966 927.7651 -120.835 

157.9478 143.6636 962.7433 -114.09 

135.3599 135.9879 997.0241 -107.23 

114.3426 127.6062 1030.515 -100.295 

 

 

 

 

 

 

 

 

 



ΣΗΜΕΙΑ Χ-Υ NACA 0025 PART 4 
 

1423.15 3.735769  95.33255 119.0266  1067.363 -93.7002  

1422.175 4.020399 77.55741 109.305 1099.127 -86.7125 

1419.252 4.872866 61.51851 98.99431 1129.829 -79.7704 

1414.389 6.287477 47.26281 88.13568 1159.383 -72.9165 

1407.601 8.250001 34.82733 76.7704 1187.711 -66.185 

1398.904 10.74905 24.24621 64.94118 1214.734 -59.6158 

1388.323 13.76471 15.54934 52.68501 1240.378 -53.2472 

1375.887 17.27419 8.760911 40.03606 1264.573 -47.1134 

1361.631 21.2519 3.898008 27.02277 1287.251 -41.2543 

1345.593 25.66936 0.974858 13.6722 1308.352 -35.704 

1327.817 30.4981 0 0 1327.817 -30.4981 

1308.352 35.70399 0.974858 -13.6722 1345.593 -25.6694 

1287.251 41.25427 3.898008 -27.0228 1361.631 -21.2519 

1264.573 47.11338 8.760911 -40.0361 1375.887 -17.2742 

1240.378 53.24716 15.54934 -52.685 1388.323 -13.7647 

1214.734 59.61575 24.24621 -64.9412 1398.904 -10.7491 

1187.711 66.18501 34.82733 -76.7704 1407.601 -8.25 

1159.383 72.91651 47.26281 -88.1357 1414.389 -6.28748 

1129.829 79.7704 61.51851 -98.9943 1419.252 -4.87287 

1099.127 86.71253 77.55741 -109.305 1422.175 -4.0204 

1067.363 93.7002 95.33255 -119.027 1423.15 -3.73577 

1034.623 100.695 114.7984 -128.115  

1000.998 107.657 135.8994 -136.53 

966.5807 114.5451 158.5773 -144.236 

931.4631 121.3164 182.7723 -151.197 

895.7448 127.927 208.416 -157.386 

859.52 134.3311 235.4388 -162.78 

822.8895 140.4863 263.7666 -167.36 

785.9545 146.3411 293.3212 -171.117 

748.816 151.8501 324.0228 -174.046 

711.575 156.9621 355.7875 -176.152 

674.334 161.63 388.5271 -177.444 

637.1955 165.8055 422.1518 -177.938 

600.2605 169.4388 456.5693 -177.659 

563.63 172.4829 491.6869 -176.633 

527.4052 174.8952 527.4052 -174.895 

491.6869 176.6328 563.63 -172.483 

456.5693 177.6589 600.2605 -169.439 

422.1518 177.9379 637.1955 -165.806 

388.5271 177.444 674.334 -161.63 

355.7875 176.1518 711.575 -156.962 

324.0228 174.0456 748.816 -151.85 

293.3212 171.1167 785.9545 -146.341 

263.7666 167.3596 822.8895 -140.486 

235.4388 162.7799 859.52 -134.331 

208.416 157.3862 895.7448 -127.927 

182.7723 151.1969 931.4631 -121.316 

158.5773 144.2363 966.5807 -114.545 

135.8994 136.5299 1000.998 -107.657 

114.7984 128.1148 1034.623 -100.695 

 



ΣΗΜΕΙΑ Χ-Υ NACA 0025 PART 5 
 

1503 3.945375  100.6815 125.7049  1127.25 -98.9575  

1501.97 4.245975 81.90899 115.4379 1160.797 -91.5778 

1498.883 5.146272 64.97018 104.5487 1193.221 -84.2462 

1493.748 6.640254 49.91463 93.08079 1224.434 -77.0077 

1486.578 8.712891 36.78142 81.07783 1254.351 -69.8985 

1477.393 11.35216 25.60661 68.5849 1282.89 -62.9607 

1466.219 14.53702 16.42178 55.64106 1309.973 -56.2347 

1453.085 18.24341 9.252468 42.2824 1335.525 -49.7568 

1438.03 22.4443 4.116717 28.53896 1359.476 -43.569 

1421.091 27.10961 1.029555 14.43932 1381.761 -37.7073 

1402.319 32.20929 0 0 1402.319 -32.2093 

1381.761 37.70726 1.029555 -14.4393 1421.091 -27.1096 

1359.476 43.56896 4.116717 -28.539 1438.03 -22.4443 

1335.525 49.75682 9.252468 -42.2824 1453.085 -18.2434 

1309.973 56.23475 16.42178 -55.6411 1466.219 -14.537 

1282.89 62.96067 25.60661 -68.5849 1477.393 -11.3522 

1254.351 69.89852 36.78142 -81.0778 1486.578 -8.71289 

1224.434 77.00771 49.91463 -93.0808 1493.748 -6.64025 

1193.221 84.24616 64.97018 -104.549 1498.883 -5.14627 

1160.797 91.57779 81.90899 -115.438 1501.97 -4.24598 

1127.25 98.95752 100.6815 -125.705 1503 -3.94538 

1092.673 106.3448 121.2395 -135.303  

1057.162 113.6974 143.5245 -144.19 

1020.814 120.972 167.4748 -152.329 

983.7255 128.1232 193.0273 -159.68 

946.0032 135.1047 220.1098 -166.217 

907.7459 141.8682 248.6488 -171.913 

869.0602 148.3686 278.566 -176.75 

830.0528 154.552 309.7788 -180.718 

790.8305 160.3701 342.203 -183.811 

751.5 165.7689 375.75 -186.035 

712.1695 170.6987 410.3265 -187.4 

672.9472 175.1085 445.8379 -187.922 

633.9398 178.9457 482.1864 -187.627 

595.2541 182.1606 519.2745 -186.543 

556.9968 184.7082 556.9968 -184.708 

519.2745 186.5433 595.2541 -182.161 

482.1864 187.627 633.9398 -178.946 

445.8379 187.9216 672.9472 -175.109 

410.3265 187.4001 712.1695 -170.699 

375.75 186.0353 751.5 -165.769 

342.203 183.8109 790.8305 -160.37 

309.7788 180.7177 830.0528 -154.552 

278.566 176.7498 869.0602 -148.369 

248.6488 171.9131 907.7459 -141.868 

220.1098 166.2168 946.0032 -135.105 

193.0273 159.6802 983.7255 -128.123 

167.4748 152.3291 1020.814 -120.972 

143.5245 144.1903 1057.162 -113.697 

121.2395 135.3031 1092.673 -106.345 

 

 

 

 

 

 

 

 

 



ΣΗΜΕΙΑ Χ-Υ NACA 0025 PART 5 
 

1508.6 3.960075  101.0566 126.1733  1131.45 -99.3262  

1507.567 4.261795 82.21417 115.868 1165.122 -91.919 

1504.468 5.165446 65.21225 104.9382 1197.667 -84.56 

1499.313 6.664995 50.10061 93.4276 1228.996 -77.2946 

1492.117 8.745354 36.91846 81.37992 1259.025 -70.159 

1482.898 11.39446 25.70202 68.84044 1287.67 -63.1953 

1471.682 14.59118 16.48296 55.84837 1314.854 -56.4443 

1458.499 18.31139 9.286942 42.43994 1340.501 -49.9422 

1443.388 22.52792 4.132055 28.6453 1364.541 -43.7313 

1426.386 27.21062 1.033391 14.49312 1386.909 -37.8478 

1407.543 32.3293 0 0 1407.543 -32.3293 

1386.909 37.84776 1.033391 -14.4931 1426.386 -27.2106 

1364.541 43.7313 4.132055 -28.6453 1443.388 -22.5279 

1340.501 49.9422 9.286942 -42.4399 1458.499 -18.3114 

1314.854 56.44427 16.48296 -55.8484 1471.682 -14.5912 

1287.67 63.19525 25.70202 -68.8404 1482.898 -11.3945 

1259.025 70.15895 36.91846 -81.3799 1492.117 -8.74535 

1228.996 77.29463 50.10061 -93.4276 1499.313 -6.66499 

1197.667 84.56005 65.21225 -104.938 1504.468 -5.16545 

1165.122 91.919 82.21417 -115.868 1507.567 -4.2618 

1131.45 99.32622 101.0566 -126.173 1508.6 -3.96008 

1096.745 106.741 121.6912 -135.807  

1061.101 114.1211 144.0592 -144.728 

1024.617 121.4227 168.0988 -152.897 

987.3908 128.6006 193.7465 -160.275 

949.5279 135.6081 220.9299 -166.836 

911.128 142.3968 249.5752 -172.554 

872.2982 148.9214 279.6039 -177.408 

833.1455 155.1278 310.933 -181.391 

793.777 160.9676 343.478 -184.496 

754.3 166.3865 377.15 -186.728 

714.823 171.3347 411.8553 -188.098 

675.4545 175.761 447.499 -188.622 

636.3018 179.6124 483.983 -188.326 

597.472 182.8393 521.2092 -187.238 

559.0721 185.3964 559.0721 -185.396 

521.2092 187.2384 597.472 -182.839 

483.983 188.3261 636.3018 -179.612 

447.499 188.6218 675.4545 -175.761 

411.8553 188.0983 714.823 -171.335 

377.15 186.7285 754.3 -166.387 

343.478 184.4957 793.777 -160.968 

310.933 181.391 833.1455 -155.128 

279.6039 177.4083 872.2982 -148.921 

249.5752 172.5537 911.128 -142.397 

220.9299 166.8361 949.5279 -135.608 

193.7465 160.2752 987.3908 -128.601 

168.0988 152.8966 1024.617 -121.423 

144.0592 144.7275 1061.101 -114.121 

121.6912 135.8072 1096.745 -106.741 

 

 



ΣΗΜΕΙΑ Χ-Υ NACA 0025 PART 6 
 

1588.5 4.169813  106.4088 132.8558  1191.375 -104.587  

1587.412 4.487513 86.56848 122.0047 1226.83 -96.7873 

1584.149 5.439024 68.66609 110.4961 1261.099 -89.0386 

1578.721 7.017993 52.75409 98.37581 1294.087 -81.3884 

1571.144 9.208535 38.87377 85.69004 1325.707 -73.8748 

1561.437 11.99794 27.06327 72.48643 1355.869 -66.5423 

1549.626 15.36397 17.35595 58.80627 1384.492 -59.4337 

1535.746 19.28121 9.778806 44.68768 1411.498 -52.5873 

1519.834 23.72107 4.350902 30.16244 1436.811 -46.0474 

1501.932 28.65177 1.088123 15.26072 1460.364 -39.8523 

1482.091 34.04156 0 0 1482.091 -34.0416 

1460.364 39.85229 1.088123 -15.2607 1501.932 -28.6518 

1436.811 46.04744 4.350902 -30.1624 1519.834 -23.7211 

1411.498 52.58729 9.778806 -44.6877 1535.746 -19.2812 

1384.492 59.43373 17.35595 -58.8063 1549.626 -15.364 

1355.869 66.54227 27.06327 -72.4864 1561.437 -11.9979 

1325.707 73.87478 38.87377 -85.69 1571.144 -9.20853 

1294.087 81.38839 52.75409 -98.3758 1578.721 -7.01799 

1261.099 89.0386 68.66609 -110.496 1584.149 -5.43902 

1226.83 96.78731 86.56848 -122.005 1587.412 -4.48751 

1191.375 104.5868 106.4088 -132.856 1588.5 -4.16981 

1154.832 112.3943 128.1364 -143  

1117.3 120.1653 151.689 -152.393 

1078.884 127.8536 177.0018 -160.994 

1039.686 135.4117 204.0079 -168.764 

999.8178 142.7903 232.6311 -175.672 

959.3841 149.9385 262.7935 -181.693 

918.4977 156.8088 294.4126 -186.804 

877.2714 163.3439 327.401 -190.998 

835.8179 169.493 361.6697 -194.267 

794.25 175.1988 397.125 -196.618 

752.6821 180.4091 433.6684 -198.061 

711.2286 185.0698 471.1999 -198.612 

670.0023 189.1252 509.6162 -198.3 

629.1159 192.523 548.814 -197.155 

588.6822 195.2155 588.6822 -195.216 

548.814 197.1551 629.1159 -192.523 

509.6162 198.3004 670.0023 -189.125 

471.1999 198.6117 711.2286 -185.07 

433.6684 198.0605 752.6821 -180.409 

397.125 196.6182 794.25 -175.199 

361.6697 194.2672 835.8179 -169.493 

327.401 190.9981 877.2714 -163.344 

294.4126 186.8044 918.4977 -156.809 

262.7935 181.6926 959.3841 -149.939 

232.6311 175.6722 999.8178 -142.79 

204.0079 168.7638 1039.686 -135.412 

177.0018 160.9945 1078.884 -127.854 

151.689 152.3927 1117.3 -120.165 

128.1364 142.9999 1154.832 -112.394 

 

 

 

 

 

 

 

 

 



ΣΗΜΕΙΑ Χ-Υ NACA 0025 PART 6 
 

1594.2 4.184775  106.7907 133.3325  1195.65 -104.962  

1593.108 4.503615 86.87912 122.4425 1231.233 -97.1346 

1589.833 5.458541 68.91248 110.8926 1265.624 -89.3581 

1584.386 7.043176 52.94338 98.72881 1298.731 -81.6804 

1576.782 9.241577 39.01326 85.99752 1330.464 -74.1399 

1567.04 12.04099 27.16039 72.74653 1360.734 -66.781 

1555.187 15.4191 17.41823 59.01728 1389.46 -59.647 

1541.257 19.3504 9.813895 44.84803 1416.563 -52.776 

1525.288 23.80619 4.366514 30.27067 1441.967 -46.2127 

1507.321 28.75459 1.092027 15.31548 1465.604 -39.9953 

1487.409 34.16371 0 0 1487.409 -34.1637 

1465.604 39.99529 1.092027 -15.3155 1507.321 -28.7546 

1441.967 46.21267 4.366514 -30.2707 1525.288 -23.8062 

1416.563 52.77599 9.813895 -44.848 1541.257 -19.3504 

1389.46 59.64699 17.41823 -59.0173 1555.187 -15.4191 

1360.734 66.78104 27.16039 -72.7465 1567.04 -12.041 

1330.464 74.13987 39.01326 -85.9975 1576.782 -9.24158 

1298.731 81.68043 52.94338 -98.7288 1584.386 -7.04318 

1265.624 89.3581 68.91248 -110.893 1589.833 -5.45854 

1231.233 97.13461 86.87912 -122.443 1593.108 -4.50362 

1195.65 104.9621 106.7907 -133.333 1594.2 -4.18478 

1158.975 112.7976 128.5961 -143.513  

1121.309 120.5964 152.2333 -152.94 

1082.755 128.3124 177.6369 -161.572 

1043.417 135.8976 204.7399 -169.369 

1003.405 143.3026 233.4658 -176.303 

962.8267 150.4765 263.7365 -182.345 

921.7935 157.3715 295.469 -187.475 

880.4193 163.93 328.5758 -191.683 

838.817 170.1011 362.9675 -194.964 

797.1 175.8275 398.55 -197.324 

755.383 181.0565 435.2246 -198.771 

713.7807 185.7339 472.8907 -199.324 

672.4065 189.8039 511.4449 -199.012 

631.3733 193.2139 550.7833 -197.863 

590.7946 195.916 590.7946 -195.916 

550.7833 197.8625 631.3733 -193.214 

511.4449 199.012 672.4065 -189.804 

472.8907 199.3244 713.7807 -185.734 

435.2246 198.7712 755.383 -181.056 

398.55 197.3237 797.1 -175.828 

362.9675 194.9643 838.817 -170.101 

328.5758 191.6834 880.4193 -163.93 

295.469 187.4747 921.7935 -157.371 

263.7365 182.3446 962.8267 -150.477 

233.4658 176.3026 1003.405 -143.303 

204.7399 169.3694 1043.417 -135.898 

177.6369 161.5722 1082.755 -128.312 

152.2333 152.9396 1121.309 -120.596 

128.5961 143.5131 1158.975 -112.798 

 



ΣΗΜΕΙΑ Χ-Υ NACA 0025 PART 7 
 

1674 4.39425  112.1362 140.0067  1255.5 -110.216  

1672.853 4.72905 91.22798 128.5716 1292.864 -101.997 

1669.415 5.731776 72.362 116.4434 1328.977 -93.831 

1663.695 7.395732 55.59354 103.6708 1363.741 -85.7691 

1655.71 9.704178 40.96613 90.30226 1397.062 -77.851 

1645.48 12.64372 28.51994 76.38797 1428.848 -70.1239 

1633.034 16.19093 18.29012 61.97148 1459.012 -62.6327 

1618.406 20.31901 10.30514 47.09297 1487.471 -55.4178 

1601.638 24.99784 4.585086 31.78591 1514.146 -48.5259 

1582.772 30.19394 1.14669 16.08212 1538.967 -41.9973 

1561.864 35.87382 0 0 1561.864 -35.8738 

1538.967 41.99731 1.14669 -16.0821 1582.772 -30.1939 

1514.146 48.52591 4.585086 -31.7859 1601.638 -24.9978 

1487.471 55.41777 10.30514 -47.093 1618.406 -20.319 

1459.012 62.63271 18.29012 -61.9715 1633.034 -16.1909 

1428.848 70.12386 28.51994 -76.388 1645.48 -12.6437 

1397.062 77.85104 40.96613 -90.3023 1655.71 -9.70418 

1363.741 85.76906 55.59354 -103.671 1663.695 -7.39573 

1328.977 93.83105 72.362 -116.443 1669.415 -5.73178 

1292.864 101.9968 91.22798 -128.572 1672.853 -4.72905 

1255.5 110.2162 112.1362 -140.007 1674 -4.39425 

1216.99 118.4439 135.0332 -150.697  

1177.438 126.6331 159.8536 -160.595 

1136.954 134.7352 186.5288 -169.66 

1095.646 142.7001 214.9885 -177.847 

1053.632 150.4759 245.1523 -185.128 

1011.022 158.0089 276.9382 -191.472 

967.9353 165.2489 310.2592 -196.859 

924.4899 172.1357 345.0231 -201.278 

880.8052 178.6158 381.1363 -204.724 

837 184.6288 418.5 -207.201 

793.1948 190.1195 457.0104 -208.721 

749.5101 195.031 496.562 -209.302 

706.0647 199.3048 537.046 -208.974 

662.9777 202.8855 578.3536 -207.767 

620.3677 205.7229 620.3677 -205.723 

578.3536 207.7668 662.9777 -202.885 

537.046 208.9738 706.0647 -199.305 

496.562 209.3019 749.5101 -195.031 

457.0104 208.721 793.1948 -190.12 

418.5 207.201 837 -184.629 

381.1363 204.7235 880.8052 -178.616 

345.0231 201.2784 924.4899 -172.136 

310.2592 196.8591 967.9353 -165.249 

276.9382 191.4721 1011.022 -158.009 

245.1523 185.1277 1053.632 -150.476 

214.9885 177.8474 1095.646 -142.7 

186.5288 169.6599 1136.954 -134.735 

159.8536 160.5952 1177.438 -126.633 

135.0332 150.6968 1216.99 -118.444 

 

 

 

 

 

 

 

 

 



ΣΗΜΕΙΑ Χ-Υ NACA 0025 PART 7 
 

1679.65 4.409081  112.5147 140.4792  1259.738 -110.588  

1678.499 4.745011 91.53589 129.0055 1297.227 -102.341 

1675.049 5.751122 72.60623 116.8365 1333.462 -94.1477 

1669.31 7.420694 55.78118 104.0207 1368.344 -86.0585 

1661.298 9.736931 41.10439 90.60704 1401.777 -78.1138 

1651.034 12.6864 28.6162 76.64579 1433.67 -70.3605 

1638.546 16.24557 18.35186 62.18064 1463.936 -62.8441 

1623.869 20.38759 10.33993 47.25191 1492.492 -55.6048 

1607.044 25.08221 4.600561 31.89319 1519.257 -48.6897 

1588.114 30.29585 1.15056 16.1364 1544.161 -42.1391 

1567.135 35.9949 0 0 1567.135 -35.9949 

1544.161 42.13906 1.15056 -16.1364 1588.114 -30.2958 

1519.257 48.68969 4.600561 -31.8932 1607.044 -25.0822 

1492.492 55.60481 10.33993 -47.2519 1623.869 -20.3876 

1463.936 62.8441 18.35186 -62.1806 1638.546 -16.2456 

1433.67 70.36054 28.6162 -76.6458 1651.034 -12.6864 

1401.777 78.1138 41.10439 -90.607 1661.298 -9.73693 

1368.344 86.05855 55.78118 -104.021 1669.31 -7.42069 

1333.462 94.14774 72.60623 -116.836 1675.049 -5.75112 

1297.227 102.3411 91.53589 -129.006 1678.499 -4.74501 

1259.738 110.5882 112.5147 -140.479 1679.65 -4.40908 

1221.097 118.8436 135.489 -151.205  

1181.412 127.0605 160.3931 -161.137 

1140.791 135.19 187.1584 -170.233 

1099.344 143.1818 215.7141 -178.448 

1057.189 150.9837 245.9797 -185.752 

1014.435 158.5422 277.8729 -192.118 

971.2022 165.8066 311.3063 -197.523 

927.6102 172.7167 346.1876 -201.958 

883.7781 179.2187 382.4227 -205.414 

839.825 185.252 419.9125 -207.9 

795.8719 190.7612 458.5528 -209.425 

752.0398 195.6893 498.2379 -210.008 

708.4478 199.9774 538.8586 -209.679 

665.2153 203.5702 580.3056 -208.468 

622.4615 206.4172 622.4615 -206.417 

580.3056 208.4681 665.2153 -203.57 

538.8586 209.6791 708.4478 -199.977 

498.2379 210.0083 752.0398 -195.689 

458.5528 209.4255 795.8719 -190.761 

419.9125 207.9004 839.825 -185.252 

382.4227 205.4145 883.7781 -179.219 

346.1876 201.9578 927.6102 -172.717 

311.3063 197.5235 971.2022 -165.807 

277.8729 192.1184 1014.435 -158.542 

245.9797 185.7525 1057.189 -150.984 

215.7141 178.4477 1099.344 -143.182 

187.1584 170.2325 1140.791 -135.19 

160.3931 161.1372 1181.412 -127.06 

135.489 151.2055 1221.097 -118.844 

 



ΣΗΜΕΙΑ Χ-Υ NACA 0025 PART 8 
 

1759.45 4.618556  117.8603 147.1534  1319.588 -115.842  

1758.245 4.970446 95.88475 135.1346 1358.858 -107.203 

1754.631 6.024357 76.05575 122.3873 1396.815 -98.6207 

1748.619 7.77325 58.43133 108.9627 1433.354 -90.1472 

1740.226 10.19953 43.05726 94.91177 1468.375 -81.825 

1729.474 13.28913 29.97575 80.28722 1501.784 -73.7034 

1716.393 17.0174 19.22375 65.13484 1533.487 -65.8298 

1701.019 21.3562 10.83117 49.49685 1563.4 -58.2466 

1683.394 26.27387 4.819134 33.40844 1591.437 -51.0029 

1663.565 31.7352 1.205223 16.90304 1617.524 -44.1411 

1641.59 37.70501 0 0 1641.59 -37.705 

1617.524 44.14108 1.205223 -16.903 1663.565 -31.7352 

1591.437 51.00294 4.819134 -33.4084 1683.394 -26.2739 

1563.4 58.24659 10.83117 -49.4968 1701.019 -21.3562 

1533.487 65.82982 19.22375 -65.1348 1716.393 -17.0174 

1501.784 73.70336 29.97575 -80.2872 1729.474 -13.2891 

1468.375 81.82498 43.05726 -94.9118 1740.226 -10.1995 

1433.354 90.14718 58.43133 -108.963 1748.619 -7.77325 

1396.815 98.62069 76.05575 -122.387 1754.631 -6.02436 

1358.858 107.2033 95.88475 -135.135 1758.245 -4.97045 

1319.588 115.8422 117.8603 -147.153 1759.45 -4.61856 

1279.111 124.4899 141.926 -158.389  

1237.541 133.0971 168.0134 -168.793 

1194.99 141.6129 196.0502 -178.32 

1151.574 149.9843 225.9626 -186.926 

1107.415 158.157 257.6662 -194.578 

1062.63 166.0745 291.0746 -201.246 

1017.344 173.6841 326.0965 -206.908 

971.6809 180.9225 362.635 -211.553 

925.7663 187.7333 400.5916 -215.174 

879.725 194.0533 439.8625 -217.778 

833.6837 199.8243 480.3386 -219.375 

787.7691 204.9865 521.9092 -219.986 

742.1061 209.4784 564.4597 -219.641 

696.8196 213.2418 607.8759 -218.372 

652.0346 216.2241 652.0346 -216.224 

607.8759 218.3724 696.8196 -213.242 

564.4597 219.6409 742.1061 -209.478 

521.9092 219.9858 787.7691 -204.986 

480.3386 219.3753 833.6837 -199.824 

439.8625 217.7777 879.725 -194.053 

400.5916 215.1737 925.7663 -187.733 

362.635 211.5527 971.6809 -180.922 

326.0965 206.9078 1017.344 -173.684 

291.0746 201.2459 1062.63 -166.074 

257.6662 194.5776 1107.415 -158.157 

225.9626 186.9257 1151.574 -149.984 

196.0502 178.3203 1194.99 -141.613 

168.0134 168.7928 1237.541 -133.097 

141.926 158.3892 1279.111 -124.49 

 

 

 

 

 

 

 

 

 



ΣΗΜΕΙΑ Χ-Υ NACA 0025 PART 8 
 

1765.1 4.633388  118.2388 147.6259  1323.825 -116.214  

1763.891 4.986408 96.19265 135.5685 1363.222 -107.548 

1760.265 6.043702 76.29998 122.7804 1401.301 -98.9374 

1754.234 7.798212 58.61897 109.3126 1437.956 -90.4367 

1745.815 10.23228 43.19553 95.21655 1473.091 -82.0877 

1735.028 13.3318 30.07201 80.54504 1506.606 -73.94 

1721.904 17.07205 19.28548 65.344 1538.412 -66.0412 

1706.481 21.42478 10.86596 49.65579 1568.42 -58.4336 

1688.8 26.35824 4.834609 33.51572 1596.547 -51.1667 

1668.907 31.83711 1.209094 16.95732 1622.718 -44.2828 

1646.861 37.82609 0 0 1646.861 -37.8261 

1622.718 44.28283 1.209094 -16.9573 1668.907 -31.8371 

1596.547 51.16672 4.834609 -33.5157 1688.8 -26.3582 

1568.42 58.43364 10.86596 -49.6558 1706.481 -21.4248 

1538.412 66.04122 19.28548 -65.344 1721.904 -17.072 

1506.606 73.94004 30.07201 -80.545 1735.028 -13.3318 

1473.091 82.08774 43.19553 -95.2166 1745.815 -10.2323 

1437.956 90.43666 58.61897 -109.313 1754.234 -7.79821 

1401.301 98.93739 76.29998 -122.78 1760.265 -6.0437 

1363.222 107.5475 96.19265 -135.569 1763.891 -4.98641 

1323.825 116.2142 118.2388 -147.626 1765.1 -4.63339 

1283.219 124.8897 142.3818 -158.898  

1241.515 133.5245 168.5529 -169.335 

1198.828 142.0676 196.6798 -178.893 

1155.272 150.4659 226.6883 -187.526 

1110.972 158.6648 258.4936 -195.202 

1066.043 166.6078 292.0093 -201.892 

1020.611 174.2418 327.1436 -207.572 

974.8012 181.5035 363.7995 -212.232 

928.7391 188.3362 401.878 -215.865 

882.55 194.6764 441.275 -218.477 

836.3609 200.4659 481.8811 -220.08 

790.2988 205.6447 523.5851 -220.692 

744.4892 210.151 566.2723 -220.346 

699.0573 213.9266 609.8279 -219.074 

654.1284 216.9184 654.1284 -216.918 

609.8279 219.0736 699.0573 -213.927 

566.2723 220.3463 744.4892 -210.151 

523.5851 220.6922 790.2988 -205.645 

481.8811 220.0797 836.3609 -200.466 

441.275 218.477 882.55 -194.676 

401.878 215.8647 928.7391 -188.336 

363.7995 212.2321 974.8012 -181.503 

327.1436 207.5722 1020.611 -174.242 

292.0093 201.8921 1066.043 -166.608 

258.4936 195.2024 1110.972 -158.665 

226.6883 187.526 1155.272 -150.466 

196.6798 178.8929 1198.828 -142.068 

168.5529 169.3349 1241.515 -133.525 

142.3818 158.8978 1283.219 -124.89 

 

 



ΣΗΜΕΙΑ Χ-Υ NACA 0025 PART 9 
 

1844.9 4.842863  123.5843 154.3001  1383.675 -121.468  

1843.636 5.211843 100.5415 141.6975 1424.853 -112.41 

1839.847 6.316938 79.74949 128.3312 1464.653 -103.41 

1833.543 8.150768 61.26913 114.2547 1502.966 -94.5253 

1824.743 10.69489 45.14839 99.52129 1539.689 -85.7989 

1813.468 13.93453 31.43156 84.18648 1574.72 -77.2829 

1799.752 17.84387 20.15738 68.2982 1607.963 -69.0269 

1783.631 22.3934 11.3572 51.90073 1639.328 -61.0754 

1765.151 27.54989 5.053181 35.03096 1668.727 -53.48 

1744.358 33.27646 1.263757 17.72395 1696.081 -46.2849 

1721.316 39.53621 0 0 1721.316 -39.5362 

1696.081 46.28485 1.263757 -17.724 1744.358 -33.2765 

1668.727 53.47996 5.053181 -35.031 1765.151 -27.5499 

1639.328 61.07541 11.3572 -51.9007 1783.631 -22.3934 

1607.963 69.02693 20.15738 -68.2982 1799.752 -17.8439 

1574.72 77.28286 31.43156 -84.1865 1813.468 -13.9345 

1539.689 85.79892 45.14839 -99.5213 1824.743 -10.6949 

1502.966 94.5253 61.26913 -114.255 1833.543 -8.15077 

1464.653 103.4103 79.74949 -128.331 1839.847 -6.31694 

1424.853 112.4098 100.5415 -141.698 1843.636 -5.21184 

1383.675 121.4682 123.5843 -154.3 1844.9 -4.84286 

1341.233 130.5359 148.8189 -166.082  

1297.644 139.5612 176.1732 -176.99 

1253.027 148.4905 205.5717 -186.981 

1207.502 157.2685 236.9368 -196.004 

1161.199 165.8381 270.1801 -204.027 

1114.238 174.1401 305.211 -211.02 

1066.753 182.1193 341.9338 -216.957 

1018.872 189.7092 380.2468 -221.827 

970.7273 196.8508 420.0468 -225.624 

922.45 203.4777 461.225 -228.354 

874.1727 209.529 503.6669 -230.03 

826.0281 214.9419 547.2564 -230.67 

778.1475 219.6519 591.8734 -230.308 

730.6616 223.5982 637.3982 -228.978 

683.7015 226.7253 683.7015 -226.725 

637.3982 228.9779 730.6616 -223.598 

591.8734 230.3081 778.1475 -219.652 

547.2564 230.6697 826.0281 -214.942 

503.6669 230.0295 874.1727 -209.529 

461.225 228.3543 922.45 -203.478 

420.0468 225.6239 970.7273 -196.851 

380.2468 221.8271 1018.872 -189.709 

341.9338 216.9566 1066.753 -182.119 

305.211 211.0197 1114.238 -174.14 

270.1801 204.0275 1161.199 -165.838 

236.9368 196.004 1207.502 -157.269 

205.5717 186.9806 1253.027 -148.49 

176.1732 176.9905 1297.644 -139.561 

148.8189 166.0816 1341.233 -130.536 

 

 

 

 

 

 

 

 

 



ΣΗΜΕΙΑ Χ-Υ NACA 0025 PART 9 
 

1850.55 4.857694  123.9628 154.7726  1387.913 -121.84  

1849.282 5.227804 100.8494 142.1315 1429.217 -112.754 

1845.481 6.336283 79.99372 128.7243 1469.139 -103.727 

1839.158 8.17573 61.45677 114.6046 1507.569 -94.8148 

1830.331 10.72764 45.28666 99.82607 1544.404 -86.0617 

1819.022 13.9772 31.52782 84.4443 1579.543 -77.5195 

1805.263 17.89852 20.21911 68.50736 1612.888 -69.2383 

1789.093 22.46198 11.39199 52.05967 1644.349 -61.2625 

1770.556 27.63426 5.068656 35.13824 1673.837 -53.6437 

1749.701 33.37837 1.267627 17.77823 1701.275 -46.4266 

1726.587 39.65729 0 0 1726.587 -39.6573 

1701.275 46.4266 1.267627 -17.7782 1749.701 -33.3784 

1673.837 53.64374 5.068656 -35.1382 1770.556 -27.6343 

1644.349 61.26246 11.39199 -52.0597 1789.093 -22.462 

1612.888 69.23833 20.21911 -68.5074 1805.263 -17.8985 

1579.543 77.51954 31.52782 -84.4443 1819.022 -13.9772 

1544.404 86.06168 45.28666 -99.8261 1830.331 -10.7276 

1507.569 94.81478 61.45677 -114.605 1839.158 -8.17573 

1469.139 103.727 79.99372 -128.724 1845.481 -6.33628 

1429.217 112.754 100.8494 -142.131 1849.282 -5.2278 

1387.913 121.8402 123.9628 -154.773 1850.55 -4.85769 

1345.341 130.9357 149.2746 -166.59  

1301.618 139.9886 176.7127 -177.533 

1256.864 148.9452 206.2012 -187.553 

1211.2 157.7501 237.6624 -196.604 

1164.755 166.3459 271.0075 -204.652 

1117.651 174.6734 306.1457 -211.666 

1070.019 182.677 342.9809 -217.621 

1021.992 190.2902 381.4113 -222.506 

973.7002 197.4537 421.3332 -226.315 

925.275 204.1009 462.6375 -229.054 

876.8498 210.1707 505.2094 -230.734 

828.5579 215.6002 548.9323 -231.376 

780.5305 220.3246 593.686 -231.013 

732.8992 224.283 639.3502 -229.679 

685.7953 227.4196 685.7953 -227.42 

639.3502 229.6792 732.8992 -224.283 

593.686 231.0134 780.5305 -220.325 

548.9323 231.3761 828.5579 -215.6 

505.2094 230.734 876.8498 -210.171 

462.6375 229.0537 925.275 -204.101 

421.3332 226.3149 973.7002 -197.454 

381.4113 222.5064 1021.992 -190.29 

342.9809 217.621 1070.019 -182.677 

306.1457 211.6659 1117.651 -174.673 

271.0075 204.6523 1164.755 -166.346 

237.6624 196.6043 1211.2 -157.75 

206.2012 187.5532 1256.864 -148.945 

176.7127 177.5325 1301.618 -139.989 

149.2746 166.5902 1345.341 -130.936 

 



ΣΗΜΕΙΑ Χ-Υ NACA 0025 PART 10 
 

1930.34 5.067143  129.3077 161.4459  1447.755 -127.094  

1929.018 5.453211 105.1977 148.2598 1490.84 -117.616 

1925.053 6.609484 83.44281 134.2745 1532.483 -108.199 

1918.457 8.528242 64.10659 119.546 1572.571 -98.9029 

1909.249 11.19018 47.23928 104.1303 1610.994 -89.7724 

1897.453 14.57986 32.8872 88.08527 1647.647 -80.8619 

1883.101 18.67025 21.09089 71.46119 1682.43 -72.2237 

1866.233 23.43047 11.88317 54.30432 1715.248 -63.9039 

1846.897 28.82577 5.287201 36.6533 1746.008 -55.9567 

1825.142 34.81754 1.322283 18.54478 1774.629 -48.4284 

1801.032 41.36719 0 0 1801.032 -41.3672 

1774.629 48.42837 1.322283 -18.5448 1825.142 -34.8175 

1746.008 55.9567 5.287201 -36.6533 1846.897 -28.8258 

1715.248 63.90391 11.88317 -54.3043 1866.233 -23.4305 

1682.43 72.22367 21.09089 -71.4612 1883.101 -18.6702 

1647.647 80.86194 32.8872 -88.0853 1897.453 -14.5799 

1610.994 89.77239 47.23928 -104.13 1909.249 -11.1902 

1572.571 98.9029 64.10659 -119.546 1918.457 -8.52824 

1532.483 108.1994 83.44281 -134.274 1925.053 -6.60948 

1490.84 117.6156 105.1977 -148.26 1929.018 -5.45321 

1447.755 127.0936 129.3077 -161.446 1930.34 -5.06714 

1403.348 136.5812 155.7109 -173.773  

1357.739 146.0244 184.332 -185.187 

1311.056 155.3673 215.092 -195.64 

1263.423 164.5518 247.9097 -205.081 

1214.975 173.5183 282.6925 -213.476 

1165.84 182.2048 319.3458 -220.792 

1116.155 190.5535 357.7692 -227.004 

1066.057 198.4949 397.8566 -232.1 

1015.683 205.9673 439.4998 -236.073 

965.17 212.9011 482.585 -238.93 

914.6569 219.2326 526.9925 -240.683 

864.2827 224.8962 572.6006 -241.352 

814.1846 229.8244 619.284 -240.974 

764.4996 233.9533 666.917 -239.582 

715.3647 237.2253 715.3647 -237.225 

666.917 239.5822 764.4996 -233.953 

619.284 240.974 814.1846 -229.824 

572.6006 241.3523 864.2827 -224.896 

526.9925 240.6825 914.6569 -219.233 

482.585 238.9298 965.17 -212.901 

439.4998 236.0729 1015.683 -205.967 

397.8566 232.1002 1066.057 -198.495 

357.7692 227.0041 1116.155 -190.554 

319.3458 220.7923 1165.84 -182.205 

282.6925 213.4763 1214.975 -173.518 

247.9097 205.0813 1263.423 -164.552 

215.092 195.64 1311.056 -155.367 

184.332 185.1872 1357.739 -146.024 

155.7109 173.7731 1403.348 -136.581 

 

 

 

 

 

 

 

 

 



ΣΗΜΕΙΑ Χ-Υ NACA 0025 PART 10 
 

1936 5.082  129.6868 161.9193  1452 -127.466  

1934.674 5.4692 105.5062 148.6945 1495.212 -117.96 

1930.697 6.628864 83.68747 134.6682 1536.977 -108.517 

1924.082 8.553248 64.29456 119.8965 1577.182 -99.1929 

1914.847 11.22299 47.37779 104.4356 1615.718 -90.0356 

1903.016 14.62261 32.98363 88.34355 1652.479 -81.099 

1888.622 18.72499 21.15274 71.67072 1687.363 -72.4354 

1871.705 23.49917 11.91802 54.46355 1720.277 -64.0913 

1852.313 28.91029 5.302704 36.76077 1751.127 -56.1208 

1830.494 34.91963 1.32616 18.59915 1779.833 -48.5704 

1806.313 41.48848 0 0 1806.313 -41.4885 

1779.833 48.57037 1.32616 -18.5992 1830.494 -34.9196 

1751.127 56.12077 5.302704 -36.7608 1852.313 -28.9103 

1720.277 64.09128 11.91802 -54.4636 1871.705 -23.4992 

1687.363 72.43544 21.15274 -71.6707 1888.622 -18.725 

1652.479 81.09904 32.98363 -88.3436 1903.016 -14.6226 

1615.718 90.03562 47.37779 -104.436 1914.847 -11.223 

1577.182 99.1929 64.29456 -119.896 1924.082 -8.55325 

1536.977 108.5167 83.68747 -134.668 1930.697 -6.62886 

1495.212 117.9605 105.5062 -148.694 1934.674 -5.4692 

1452 127.4662 129.6868 -161.919 1936 -5.082 

1407.462 136.9817 156.1674 -174.283  

1361.72 146.4526 184.8725 -185.73 

1314.9 155.8228 215.7227 -196.214 

1267.127 165.0343 248.6366 -205.683 

1218.538 174.027 283.5214 -214.102 

1169.259 182.739 320.2822 -221.44 

1119.428 191.1122 358.8182 -227.67 

1069.183 199.0769 399.0232 -232.781 

1018.661 206.5712 440.7885 -236.765 

968 213.5253 484 -239.63 

917.3388 219.8754 528.5377 -241.388 

866.8169 225.5556 574.2796 -242.06 

816.5719 230.4982 621.0998 -241.681 

766.7412 234.6393 668.8725 -240.285 

717.4622 237.9208 717.4622 -237.921 

668.8725 240.2847 766.7412 -234.639 

621.0998 241.6806 816.5719 -230.498 

574.2796 242.06 866.8169 -225.556 

528.5377 241.3882 917.3388 -219.875 

484 239.6303 968 -213.525 

440.7885 236.7651 1018.661 -206.571 

399.0232 232.7808 1069.183 -199.077 

358.8182 227.6697 1119.428 -191.112 

320.2822 221.4397 1169.259 -182.739 

283.5214 214.1022 1218.538 -174.027 

248.6366 205.6826 1267.127 -165.034 

215.7227 196.2136 1314.9 -155.823 

184.8725 185.7302 1361.72 -146.453 

156.1674 174.2826 1407.462 -136.982 
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