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ALTERNATIF PROSES DESAIN REKAYASA
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Capaian Pembangunan Kemampuan Industri Dirgantara
R & D N2130

Tahap 4 : Pen |t|an
Kemdustrlan

Kerja sama BPPT-IPTN , 1976 - 1999
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Capaian Pembangunan Industri Dirgantara 1976 - 1997
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Roll out , First Flight 1976
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Politeknik Penerbangan
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System Engineering Approach
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Alternatif Bangkit Kembali
dengan Pengembangan Pesawat N-219

N219 is a 19-pax.e meet Indonesian
geographig llly) and
infras ared

quipment.
itching Test.
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Peran Dukungan BPPT
di dalam Penguasaan Teknologi

Penerbangan
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BBTA3 (LAGG)

LABORATORIA UJI PENDUKUNG
INDUSTRI DIRGANTARA
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BBTA3: SUMBERDAYA
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AERODYNAMIC
S

(30 years of experiences)
ILST, LIWET, LSWT,
PIV, Hotwire

AEROELASTICS

(20 years of experiences)

AEROACOUSTICS

Masih mengembangkan:
SDM
Metoda
Peralatan




Uji Aerodinamik

di Laboratory Facility
Aero-Gasdynamic and Vibration

— 87500
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Indonesian Low Speed Tunnel

(ILST)
Max speed : 400 km/hr
Test section: 4m x 3Im x 10m

The biggest industrial wind tunnel in Asean — Australia.
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WIND TUNNEL TEST HOURS
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PERIODE 2008-2017
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KEGIATAN UJI BBTA3 2018
3
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KESIAPAN TEST R-80
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KESIAPAN TEST

Particular

TakeOff-landing

Xmulation

N250-100 SMOKE FLOW VIZ

S5 5.-10%ma 15:22:50

Smoke tracer
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Perhitungan dan Analisis bl

Flutter test N-219 (Perhitungan FEM, Ground Vibration Test,
Wind Tunnel Test)

TEST METHOD

1. FEM ANALYSIS

| 2. GROUND VIBRATION TEST (GVT) |

HALF WING N219 AIRCRAFT MODEL
CLEAN CONFIGURATION FOR

FLUTTER TEST ON LOW SPEED WlND /
TUNNEL [4. WIND TUNNEL FLUTTERTEST |

3. FINITE ELEMENT MODEL OF HALF
WING FLUTTER MODEL TEST N 219

Presented By

4. WIND TUNNEL FLUTTER TEST

International Sem

The test model is valid to use on wind tunnel flutter test after confirmed

- through GVT and validation tests.
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0.001 0.277 0.004
0.166 0.277 0.004
0.458 0.277 0.004
0.014 0.782 0.034
0.150 0.782 0.034
0.390 0.782 0.034
0.023 1.162 0.057
0.137 1.162 0.057
0.338 1162 0.057
0.032 1542 0.080
0.125 1542 0.080
0.287 1542 0.080
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Procedure of Wind Tunnel Flutter Test
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Scale 1:1
Re 6 x10°

Bilangan Re# 650K (full scale Re#)
Sca|e 1 :2 @V 5m/s. Skala 1:1.6. Landing gear A|ap a|ap

Re 5 5)(105 unretractable.
. Indonesia Low Speed Tunnel
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Model for MALE UAV

Configuration 1

Bilangan sd Re#f 750K @ 70 m/s. Skala 1:5

(Consorsium of multi institution)

Konfigurasi-1 rancangan awal tanpa bidang control, tanpa HLD, profil Re 6.0x10°

sayap konvensional, fuselage bentuk awal, sudut V tail awal, 118 POLAR of Configu ration 3
Konfigurasi-2 ada bidang control dan HLD untuk uji stabilitas dan

kinerja, profil laminar flow airfoil, modifikasi fuselage, modifikasi Indonesia Low Speed Tunnel

sudut ekor

Konfigurasi-3 modifikasi ekor, menambahkan kamera, landing gear,

intake engine
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BBTKS (LUK)

LABORATORIA UJI PENDUKUNG
INDUSTRI DIRGANTARA
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Uji Kekuatan Struktur

* Keputusan Kepala BPPT
No.214/KA/BPPT/XI/84 tanggal 9
November 1984

LUK telah melakukan uji konstruksi
pesawat CN235 secara full scale untuk
fatigue test pada struktur CN235
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Uji Kekuatan Struktur di Laboratory Facility

Structural Strength Technology
Test hall — Strong Floor : (40 x 40) m

Hydraulic Power Pack for Actuator Specific Rig for Automotive
driving Komponen Test
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Automobile Test Rig Rubber Fender Static Test Universal Rig
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BALAI TEKNOLOGI HIDRODINAMIKA (BTH)
LABORATORIA U)I PENDUKUNG

INDUSTRI DIRGANTARA
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FASILITAS PENGUJIAN di BTH

1. Towing Tank
e L=2345m;W=11m;D=55m
* Model test s/d 9 m, Kecepatan Carriage ~ 6 m/s
 Jenis Pengujian: Resistance, Self Propulsion Test, Open Water
Test, Hydrodynamic Forces & Movement Measurement,

Planar Motion Experiment

Moneouvring Ocean Basin
L=60m;B=35m; D=25m
L=45m;B=35m; D=125m
Kecepatan carriage s/d 1.8 m/s
Jenis Pengujian: Monoevering Test, Seakeeping Test,
Offshore Structure, Transport & Launching, Installation

Tests, Mooring Tests

Cavitation Tunnel
Spesifikasi model propeller diameter s/d 300 mm, Variable

kecepatan dan tekanan, putaran 30 — 1500 RPM

Test Section: 0.85m x 0.85m x 4m
Jenis Pengujian: Cavitation Observation Tests, Cavitation
Inception Tests, Propeller Performance Tests, Hull Pressure

FI‘uth@tion Test, Fiorf?’Torque Me,asu'remegts’ 2019
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Uji Hidrodinamika Floater N219AV

Moment reference point (MRP)

Source: PT DI Source: PT DI

Gaya dan Momen yang akan diukur dan ditransformasikan pada titik MRP antara lain:
O Lift Coefficient (CL-t)

O Drag Coefficient (CD-t) Alat Ukur:

O Pitching Moment Coeff. (CL-t) L Kecepatan carriage (m/s)

O Side force Coeff. (CY-t) O 6 DOF (Fx, Fy, Fz, Mx, My,Mz)
O Rolling moment Coeff. (Cl-t) ‘ O Pengukur sudut trim (deg)

O Yawing Moment Coeff. (Cn-t) O Pengukur gerak heave (mm)

O Velocity (V-t)

O Hull trim angle (Trim-t) Source: BTH

Copupright by Laboratonsy for Hydnodymamics Techmology, Desember 2013
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Uji Hidrodinamika Floater N219AV

Floater 01A-Revl Floater 01B-Rev

Source: PT DI

Ada 2 buah model floater akan diuji di kolam uji Towing Tank Source: BTH
Kecepatan pengujian model maksimum: 6 m/s

Copupright by Laboratonsy for Hydnodymamics Techmology, Desember 2013
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Diskusi

Dukungan BPPT dalan Inovasi Teknologi Bidang Kedirgantaraan:

* Fungsi Uji Lab Struktur, Aerodinamika, Hidrodinamika

e Perhitungan dan Analisis

 Rekomendasi dalam pengembangan berdasarkan hasil uji sebagai
iterasi dalam desain atau pengembangan produk berikutnya

Proses Rancang Bangun dan Rekayasa:
 Upaya penguasaan menyeluruh dari produk inovasi teknologi
* Sebagai penggerak untuk meningkatkan TKDN produk teknologi
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TERIMA KASIH

Kontak : Pusat Teknologi Industri Pertahanan (PTIPK) — BPPT
Email : sekr-ptipk@bppt.go.id
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