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Logbook ini merupakan buku catatan kegiatan penelitian yang dapat digunakan sebagai bukti otentik semua kegiatan yang telah dilakukan oleh peneliti. Sebelum menggunakan logbook ini, peneliti diwajibkan membaca dan mencermati petunjuk pengisian logbook ini.
1. Biodata peneliti wajib diisi dengan lengkap pada lembar sampul logbook.
2. Pengisian logbook dilakukan setiap peneliti melaksanakan kegiatan penelitian.
3. Logbook berisikan poin-poin sebagai berikut:
· hari, tanggal, dan jam pelaksanaan penelitian
· nama teknisi yang membantu penelitian
· nama kegiatan dan tujuan kegiatan penelitian
· uraian kegiatan dan kendala yang dihadapi peneliti
· cara mengatasi kendala yang dihadapi
· kesimpulan dan rencana kegiatan selanjutnya
4. Peneliti meminta paraf teknisi laboratorium setiap selesai melaksanakan kegiatan penelitian di laboratorium.
5. Peneliti meminta paraf pembimbing setiap melakukan bimbingan pada dosen pembimbing Tugas Akhir.
6. Pengisian ringkasan logbook dilakukan sebelum peneliti melaksanakan sidang Tugas Akhir.
7. Tidak diperkenankan untuk menyobek atau merusak logbook ini. Apabila logbook ini rusak atau hilang, pemiliki wajib mengganti ongkos cetak logbook.
8. Logbook wajib dibawa saat peneliti melaksanakan seminar hasil dan sidang Tugas Akhir. Apabila tidak dapat menunjukkan logbook yang berisi catatan kegiatan penelitian yang sesuai dengan judul Tugas Akhir, tim penguji berhak membatalkan ujian peneliti.
9. Logbook wajib diserahkan kembali ke PRODI S1 Teknik Dirgantara STTKD setelah peneliti menyelesaikan masa studinya.

	Demikian petunjuk pengisian logbook ini dibuat, semoga dapat memperlancar kegiatan penelitian.

Yogyakarta, Juni 2019
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Some of the SI Derived Units

Special

Quantity Name Formula Symbol
Area square meter m? -
Volume cubic meter m -
Velocity meter per second mis -
Density kilogram per cubic meter keg/m*
Concentration moles per cubic meter mol/m’ -
Force newton kg~ m/s® N
Energy joule kg-m%s’, N+m ]
Stress pascal kg/m s>, N/m* Pa
Strain - m/m -
Power, radiant flux watt kg-m¥s’, J/s w
Viscosity pascal-second kg/m-s Pa-s
Frequency (of a periodic  hertz s Hz

phenomenon)
Electric charge coulomb A-s c
Electric potential volt kg-m’/s’-C v
Capacitance farad st Ckg-m* F
Electric resistance ohm kg-m%/s-C? Q
Magnetic flux weber kg-m%/s-C Wb
Magnetic flux density tesla kg/s - C, Wh/m® (T)"

“T is a special symbol approved for SI but not used in this text; here, the name tesla is

used.
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I Multiple and Submultiple

Prefixes
Factor by Which
Multiplied Prefix Symbol

10° giga G
10° mega M
10° kilo k
107 centi® c
107 milli m
107 micro "
107 nano n
1072 pico P

“ Avoided when possible.
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Conversion Factors

DIMENSION METRIC METRIC/ENGLISH
Acceleration 1 m/s? = 100 cm/s? 1 m/s? = 3.2808 fils
1 fo/s> = 0.3048* m/s?
Area 1 m?=10*cm? = 10° mm? = 10-6 km? 1 m?=1550 in? = 10.764 f
116 = 144 in? = 0.09290304* m?
Density 1 gfem? = 1 kg/L = 1000 kg/m? 1 glem? = 62.428 Ibm/f* = 0.036127 Ibm/in®

Energy, heat, work,
and specific cnergy

Force

Length

Mass

Power

Pressure or stress,
and pressure
expressed as
ahead

Specific heat

Specific volume

Temperature

Velocity

Viscosity, dynamic

K= 1000J = 1000 N-m = 1 kPa-m?
1 K/kg = 1000 m?/s?
1 kWh = 3600 kJ

IN=
1 kef

ke-mis? = 10° dyne
80665 N

1m =100 cm = 1000 mm = 10° pm
1km =1000m

kg =1000 g
1 metric ton = 1000 kg

1W=1Js
1KW = 1000 W = 1 kl/s
Ihpt=745.7 W

1Pa=1N/m?

1kPa=10° Pa= 10~ MPa

1atm = 101.325 kPa = 1.01325 bar
=760 mm Hg at 0°C

103323 kgffem?

1 mm Hg = 0.1333 kPa

1 Klkg-°C = 1 Ki/kg K
=1Jjg°C

1 m¥kg

= 1000 cm¥/g
T(K) = T(°C) +273.15
AT(K) = AT(C)

1 m/s = 3.60 km/h

1 kg/m-s = 1 N-s/m® = 1 Pa-s = 10 poise

1 1bm/in® = 1728 lbm/ft*
1 kg/m® = 0.062428 Ibm/ft*

1kJ =0.94782 Bt

1 Btu = 1.055056 kI

40395 psia-ft® = 778.169 Ibf-ft
1 Btu/lbm = 25,037 ft¥/s? = 2.326* ki/kg
1kWh =3412.14 B

2481 Ibf
32.174 Ibm-ft/s? = 4.44822 N
11bf =1 slug-fi/s®

1 m=39.370 in = 3.2808 ft = 1.0926 yd
1ft=12in=0.3048* m

1 mile 280 ft = 1.6093 km
1in=2.54*cm

1 kg = 2.2046226 Ibm
1 1bm = 0.45359237* kg

1 ounce = 28.3495 ¢

1slug = 32.174 Ibm = 14.5939 kg

1 short ton = 2000 Ibm = 907.1847 kg

1kW =3412.14 Buwh = 1.341 hp
=737.56 Ibf-ft/s

1 hp =550 Ibf-ft/s = 0.7068 Btu/s

.41 Btu/min = 2544.5 Btu/h

0.74570 kW

1 Btu/h = 1.055056 kl/h

1Pa=1.4504 x 10~ psi
0.020886 Ibf/ft*
1 psi = 144 Ibf/ft = 6.894757 kPa
1 atm = 14.696 psi
=29.92 inches Hg at 30°F
1inch Hg = 13.60 inches H,0 = 3.387 kPa

1 Btu/lbm-°F = 4.1868 kl/kg-°C

1 Btu/lbmol-R = 4.1868 kJ/kmol-K
1kl/kg-°C 3885 Bru/lbm-°F
3885 Btu/lbm-R

1 m¥/kg = 16.02 f/ibm
1 £6/Ibm = 0.062428 m¥/kg

T(R) = TCF) + 459.67 = 1.8T(K)
T(°F) = 18 T(°C) + 32
ATCF) = AT(R) = 1.8% AT(K)

1 m/s = 3.2808 ft/s = 2.237 mi/h
1 mi/h = 1.46667 ft/s
1 mi/h = 1.6093 km/h

1 kg/m-s = 2419.1 Ibm/ft-h
0.020886 Ibf-s/ft*
67197 Ibm/ft-s

* Exact conversion factor between metri

and English units.

# Mechanical horsepower. The electri

1 horsepower is taken to be exactly 746 W.
1019
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DIMENSION METRIC METRIC/ENGLISH
Viscosity, kinematic 1 m%s = 10* cm¥s 1 ms = 10.764 f’/s = 3.875 x 10* fi’/h

1stoke = 1 cm?s = 10~ m%s 1 m?s = 10.764 ft’/s
Volume 1m® = 1000 L = 10° cm’® (cc) 1m®=6.1024 x 10* in® = 35.315 ft*

Volume flow rate

1 m¥s = 60,000 L/min = 10° cm¥s

264.17 gal (U.S.)
1U.S. gallon =231 in*
1 fl ounce =29.5735 em?*
1 U.S. gallon = 128 fl ounces

1 m¥s = 15,850 gal/min = 35.315 ft'/s
118.9 ft¥/min (CEM)

7854 L
.0295735 L

* Exact conversion factor between metric and English units.

Some Physical Constants

PHYSICAL CONSTANT

METRIC

ENGLISH

Standard acceleration of gravity
Standard atmospheric pressure

Universal gas constant

g =9.80665 m/s
= 1 atm = 101.325 kPa
01325 bar
=760 mm Hg (0°C)

=10.3323 m H,0 (4°C)

R, = 8.31447 kJ/kmol -K

= 8.31447 kN-m/kmol-K

g =32.174 fus>
= 1 atm = 14.696 psia
2116.2 Ibf/ft>
=29.9213 inches Hg (32°F)
= 406.78 inches H,0 (39.2°F)

R, = 1.9859 Buy/lbmol -R
= 1545.37 ft-Ibf/lbmol -R

P, atm

Commonly Used Propert

PROPERTY

METRIC

ENGLISH

Air at 20°C (68°F) and 1 atm

Specific gas constant*

Specific heat ratio

Specific heats

Speed of sound
Density
Viscosity

Kinematic viscosity

Ry, = 02870 ki/kg-K
=287.0m¥s>K

k =g le,=140
1005 Kl/kg-K
= 1005 m?/s>-K

0.7180 k/kg-K
=718.0 m¥s>K

<y

¢ =3432m/s = 1236 km/h

p = 1204 kg/m?
5 = 1825 x 10~ kg/m-s
v = 1516 x 105 m¥s

Ry, = 006855 Btu/lbm-R
=53.34 ft-Ibf/lbm-R
= 1716 fts2R

k =cyle,=140

¢, =0.2400 Btw/Ilbm-R
= 186.8 ft-1bf/lbm-R

6009 ft*/s*-R

¢, =0.1715 Btw/lbm-R

133.5 ft-1bf/lbm-R

=4294 f’/s>-R

¢ = 1126 ft/s = 767.7 mi/h
p =0.07518 Ibm/ft*

1 =1.227x 1075 Ibm/ft-s
1.632 x 107 ft¥/s.

v

Liquid water at 20°C (68°F) and 1 atm

Specific heat (c = ¢, = ¢,)

Density
Viscosity

Kinematic viscosity

c =4.182kl/kg-K
=4182 m¥s*K

p =998.0 kg/m?
5= 1002 x 10~ kg/m-s
1004 x 10 m¥s

¢ =0.9989 Btu/lbm-R
777.3 ft-1bf/lbm-R
25,009 ft2/s>-R

p = 62.30 Ibm/ft}
= 6.733 x 10~ Ibm/ft-s
v =1.081 x 107 ft¥/s

* Independent of pressure or temperature.
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APPENDIX 1

ABLE 6

Properties of the atmosphere at high altitude

Speed of Thermal

Altitude, Temperature, Pressure, Gravity Sound, Density, Viscosity Conductivity,
m °C kPa g m/s? m/s kg/m3 B, kg/m-s W/m-K
0 15.00 101.33 9.807 340.3 1.225 1.789 x 10~ 0.0253
200 13.70 98.95 9.806 339.5 1.202 1.783 x 10-° 0.0252
400 12.40 96.61 9.805 338.8 1.179 1.777 x 10~ 0.0252
600 11.10 94.32 9.805 338.0 1.156 1.771 x 10~ 0.0251
800 9.80 92.08 9.804 337.2 1.134 1.764 x 10~ 0.0250
1000 8.50 89.88 9.804 336.4 1112 1.758 x 10~ 0.0249
1200 7.20 87.72 9.803 335.7 1.090 1.752 x 10~ 0.0248
1400 5.90 85.60 9.802 334.9 1.069 1.745 x 1073 0.0247
1600 4.60 83.53 9.802 334.1 1.048 1.739 x 10~ 0.0245
1800 3.30 81.49 9.801 3333 1.027 1.732 x 10-% 0.0244
2000 2.00 79.50 9.800 332.5 1.007 1.726 x 105 0.0243
2200 0.70 77.55 9.800 3317 0.987 1.720 x 105 0.0242
2400 —0.59 75.63 9.799 331.0 0.967 1.713 x 10-° 0.0241
2600 -1.89 73.76 9.799 330.2 0.947 1.707 x 10~ 0.0240
2800 -3.19 71.92 9.798 329.4 0.928 1.700 x 10— 0.0239
3000 —4.49 70.12 9.797 328.6 0.909 1.694 x 10~ 0.0238
3200 -5.79 68.36 9.797 327.8 0.891 1.687 x 10~ 0.0237
3400 -7.09 66.63 9.796 327.0 0.872 1.681 x 10~ 0.0236
3600 -8.39 64.94 9.796 326.2 0.854 1.674 x 10~ 0.0235
3800 -9.69 63.28 9.795 325.4 0.837 1.668 x 10~° 0.0234
4000 -10.98 61.66 9.794 324.6 0.819 1.661 x 107° 0.0233
4200 -12.3 60.07 9.794 323.8 0.802 1.655 x 10~° 0.0232
4400 -13.6 58.52 9.793 323.0 0.785 1.648 x 107° 0.0231
4600 -14.9 57.00 9.793 322.2 0.769 1.642 x 107° 0.0230
4800 -16.2 55.51 9.792 321.4 0.752 1.635 x 10~° 0.0229
5000 -17.5 54.05 9.791 320.5 0.736 1.628 x 10~° 0.0228
5200 -18.8 52.62 9.791 319.7 0.721 1.622 x 107° 0.0227
5400 -20.1 51.23 9.790 318.9 0.705 1.615 x 10~° 0.0226
5600 -21.4 49.86 9.789 318.1 0.690 1.608 x 10~ 0.0224
5800 -22.7 48.52 9.785 317.3 0.675 1.602 x 10~ 0.0223
6000 -24.0 47.22 9.788 316.5 0.660 1.595 x 10~ 0.0222
6200 -25.3 45.94 9.788 315.6 0.646 1.588 x 10~ 0.0221
6400 —26.6 44.69 9.787 314.8 0.631 1.582 x 10~ 0.0220
6600 -27.9 43.47 9.786 314.0 0.617 1.575 x 10~ 0.0219
6800 -29.2 42.27 9.785 313.1 0.604 1.568 x 10~ 0.0218
7000 -30.5 41.11 9.785 312.3 0.590 1.561 x 10~ 0.0217
8000 -36.9 35.65 9.782 308.1 0.526 1.527 x 10~ 0.0212
9000 —43.4 30.80 9.779 303.8 0.467 1.493 x 10-% 0.0206
10,000 —49.9 26.50 9.776 299.5 0.414 1.458 x 10~ 0.0201
12,000 -56.5 19.40 9.770 295.1 0.312 1.422 x 107 0.0195
14,000 -56.5 14.17 9.764 295.1 0.228 1.422 x 107 0.0195
16,000 -56.5 10.53 9.758 295.1 0.166 1.422 x 107 0.0195
18,000 -56.5 7.57 9.751 295.1 0.122 1.422 x 10-° 0.0195

Source of Data: U.S. Standard Atmosphere Supplements, U.S. Government Printing Office, 1966. Based on year-round mean conditions at 45° latitude and
varies with the time of the year and the weather patterns. The conditions at sea level (z = 0) are taken to be P = 101.325 kPa, T = 15°C, p = 1.2250 kg/m?,
g = 9.80665 ms.
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Characteristics of Selected Elements

Atomic  Density of ~ Crystal ~ Atomic  Ionic Most Melting
Atomic  Weight ~ Solid, 20°C  Structure, ~Radius ~ Radius ~ Common Point
Element  Symbol Number (amu)  (g/cn’) 20°C (nm) (nm)  Valence &%)
Aluminum Al 13 26.98 271 FCC 0.143 0.053 3+ 660.4
Argon Ar 18 39.95 - - - - Inert —189.2
Barium Ba 56 137.33 35 BCC 0217 0.136 2+ 725
Beryllium Be 4 9.012 1.85 HCP 0.114 0.035 2+ 1278
Boron B 5 10.81 2.34 Rhomb. - 0.023 3+ 2300
Bromine Br 35 79.90 - - - 0.196 1- =72
Cadmium Cd 48 11241 8.65 HCP 0.149 0.095 2+ 321
Calcium Ca 20 40.08 1.55 FCC 0.197 0.100 2+ 839
Carbon C 6 12.011 225 Hex. 0071 ~0.016 4+ (sublimes at 3367)
Cesium Cs 55 13291 1.87 BCC 0.265 0.170 1+ 284
Chlorine Cl 17 3545 - - - 0.181 1- —101
Chromium Cr 24 52.00 719 BCC 0.125 0.063 3+ 1875
Cobalt Co 27 58.93 8.9 HCP 0.125 0.072 2+ 1495
Copper Cu 29 63.55 8.94 FCC 0.128 0.096 1+ 1085
Fluorine F 9 19.00 - - - 0.133 1- =220
Gallium Ga 31 69.72 5.90 Ortho. 0.122 0.062 3+ 29.8
Germanium Ge 32 72.64 532 Dia. cubic  0.122 0.053 4+ 937
Gold Au 79 196.97 19.32 FCC 0.144 0.137 1+ 1064
Helium He 2 4.003 - - - - Inert =272 (at 26 atm)
Hydrogen H 1 1.008 - - - 0.154 1+ =259
Todine 1 53 126.91 4.93 Ortho. 0.136 0220 1- 114
Tron Fe 26 55.85 7.87 BCC 0.124 0.077 2+ 1538
Lead Pb 82 207.2 11.35 FCC 0.175 0.120 2+ 327
Lithium Li 3 6.94 0.534  BCC 0.152 0.068 1+ 181
Magnesium Mg 12 2431 1.74 HCP 0.160 0.072 2+ 649
Manganese Mn 25 54.94 7.44 Cubic 0.112 0.067 2+ 1244
Mercury Hg 80 200.59 - - - 0.110 2+ —388
Molybdenum Mo 42 95.94 10.22 BCC 0.136 0.070 4+ 2617
Neon Ne 10 20.18 - - - - Inert —248.7
Nickel Ni 28 58.69 8.90 FCC 0.125 0.069 2+ 1455
Niobium Nb 41 92.91 8.57 BCC 0.143 0.069 5+ 2468
Nitrogen N 7 14.007 - - - 0.01-0.02 5+ =209.9
Oxygen [¢] 8 16.00 - - - 0.140 2- —218.4
Phosphorus P 15 30.97 1.82 Ortho. 0.109 0.035 5+ 44.1
Platinum Pt 78 195.08 21.45 FCC 0.139 0.080 2+ 1772
Potassium K 19 39.10 0.862 BCC 0.231 0.138 1+ 63
Silicon Si 14 28.09 2.33 Dia. cubic  0.118 0.040 4+ 1410
Silver Ag 47 107.87 10.49 FCC 0.144 0.126 1+ 962
Sodium Na 1 22.99 0971 BCC 0.186 0.102 1+ 98
Sulfur N 16 32.06 2.07 Ortho. 0.106 0.184 2- 113
Tin Sn 50 11871 7.27 Tetra. 0.151 0.071 4+ 232
Titanium Ti 22 47.87 4.51 HCP 0.145 0.068 4+ 1668
Tungsten w 74 183.84 19.3 BCC 0.137 0.070 4+ 3410
Vanadium % 23 50.94 6.1 BCC 0.132 0.059 5+ 1890
Zinc Zn 30 65.41 713 HCP 0.133 0.074 2+ 420
Zirconium Zr 40 91.22 6.51 HCP 0.159 0.079 4+ 1852
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The SI Base Units

Quantity Name Symbol
Length meter, metre m
Mass kilogram ke
Time second s
Electric current ampere A
Thermodynamic temperature kelvin K
Amount of substance mole mol





