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ABSTRAKSI

RANCANG BANGUN TEST BED SISTEM KOMPRESOR TORAK
DUA TINGKAT

Test bed sistem kompresor torak dua tingkat ini merupakan suatu
peralatan yang digunakan untuk mempelajari kinerja kompresor torak 2 tingkat.
Proses pembuatan test bed kompresor torak dua tingkat meliputi beberapa
tahapan, yaitu : pertama desain test bed kompresor torak dua tingkat, kedua
proses fabrikasi yang meliputi pembuatan rangka, perakitan instrumen alat ukur
dan komponen kompresor. Kemudian melakukan pengujian komponen supaya
pada saat test bed dijalankan dapat memperoleh hasil yang baik dan maksimal.
Hasil yang diperoleh dari pengujian test bed kompresor torak dua tingkat yaitu
daya adiabatik maksimal 1,69 HP, daya listrik maksimal yang terpakai sebesar
1,72 HP, temperatur maksimal yang tercapai pada tekanan 12 bar sebesar 172
°C, efisiensi energi maksimal yang dihasilkan sebesar 70,65%.

Kata kunci : termometer, daya adiabatik, daya listrik, efisiensi energi



9

ABSTRACT

TEST BED SYSTEM DESIGN OF TWO STAGES
RECIPROCATING COMPRESSOR

Test bed system design of two stages reciprocating compressor is an
equipment which is used to learn about performance two stages reciprocating
compresor. Test bed two stages reciprocating compressor manufacturing is
consist of several steps. First is designing of test bed two stages reciprocating
compressor. The second is fabricating process consist of measurement instrument
and compressor's component. Subsequently, testing proccess to ensure and
guarantee to the components are able to do well and maximum performance. The
results of bed compressor test are 1.69 HP of adiabatic maximum power, 1.72 HP
of maximum utilized power of electricity, the maximum temperature which could
be reached on 12 bars is 172 degree celcius, and the maximum efficiency of
energy is 70,65 percent which could be produced.

Keywords: thermometer, adiabatic power, power of electricity, efficiency of
energy



10

DAFTAR ISI

HALAMAN PERNYATAAN ORISINALITAS.................................................... ii

HALAMAN PENGESAHAN................................................................................ iii

HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI............................. iv

MOTTO DAN PERSEMBAHAN .......................................................................... 5

KATA PENGANTAR ............................................................................................ 6

ABSTRAKSI .......................................................................................................... 8

ABSTRACT .............................................................................................................. 9

DAFTAR ISI......................................................................................................... 10

DAFTAR GAMBAR ............................................................................................ 13

DAFTAR TABEL................................................................................................. 15

DAFTAR LAMPIRAN......................................................................................... 16

DAFTAR NOTASI ............................................................................................... 17

BAB I  PENDAHULUAN.....................................Error! Bookmark not defined.

1.1. Latar Belakang ...................................................Error! Bookmark not defined.

1.2. Batasan Masalah ................................................Error! Bookmark not defined.

1.3. Tujuan ................................................................Error! Bookmark not defined.

1.4. Manfaat ..............................................................Error! Bookmark not defined.

1.5. Metodologi.........................................................Error! Bookmark not defined.

1.6. Sistematika Penulisan Laporan ..........................Error! Bookmark not defined.

BAB II DASAR TEORI ........................................Error! Bookmark not defined.

2.1. Pengertian Kompresi..........................................Error! Bookmark not defined.

2.2. Teori Kompresi ..................................................Error! Bookmark not defined.

2.2.1. Hubungan antara Tekanan dan Volume.....Error! Bookmark not defined.

2.2.2. Hubungan antara Temperatur dan Volume Error! Bookmark not defined.

2.2.3. Persamaan Keadaan ...................................Error! Bookmark not defined.

2.2.4. Kompresi Gas.............................................Error! Bookmark not defined.

2.2.4.1. Cara Kompresi ...................................Error! Bookmark not defined.

2.2.4.2. Perubahan Temperatur .......................Error! Bookmark not defined.

2.2.4.3. Efisiensi Volumetrik ..........................Error! Bookmark not defined.

2.2.4.4. Efisiensi Adiabatik.............................Error! Bookmark not defined.

2.2.4.5. Volume Tangki Penerima ..................Error! Bookmark not defined.



11

2.3. Pengertian Kompresor........................................Error! Bookmark not defined.

2.4. Klasifikasi Kompresor .......................................Error! Bookmark not defined.

2.5. Cara Kerja Kompresor .......................................Error! Bookmark not defined.

2.5.1. Cara Kerja Kompresor Satu Tingkat..........Error! Bookmark not defined.

2.5.2. Cara Kerja Kompresor Dua Tingkat ..........Error! Bookmark not defined.

2.6. Konstruksi Kompresor Torak Dua tingkat.........Error! Bookmark not defined.

2.6.1. Komponen Utama ......................................Error! Bookmark not defined.

2.6.2. Komponen Pembantu.................................Error! Bookmark not defined.

BAB III METODOLOGI.......................................Error! Bookmark not defined.

3.1. Desain Test Bed Kompresor Torak Dua Tingkat ............. Error! Bookmark not
defined.

3.1.1. Spesifikasi Peralatan ..................................Error! Bookmark not defined.

3.1.2. Komponen-komponen pada Panel Control Error! Bookmark not defined.

3.1.3. Desain Test Bed Kompresor Torak Dua Tingkat..... Error! Bookmark not
defined.

3.2. Proses Fabrikasi .................................................Error! Bookmark not defined.

3.2.1. Pembuatan Rangka.....................................Error! Bookmark not defined.

3.2.2. Perakitan Instrumen Alat Ukur dan Komponen Kompresor..............Error!
Bookmark not defined.

3.2. Hasil Pembuatan Test Bed Kompresor Dua Tingkat........ Error! Bookmark not
defined.

3.3. Proses Pengujian Test Bed .................................Error! Bookmark not defined.

3.3.1. Peralatan.....................................................Error! Bookmark not defined.

3.3.2. Instrumen Penelitian ..................................Error! Bookmark not defined.

3.3.3. Persiapan ....................................................Error! Bookmark not defined.

3.3.4. Pengambilan Data ......................................Error! Bookmark not defined.

BAB IV ..................................................................Error! Bookmark not defined.

ANALISIS PERHITUNGAN DATA....................Error! Bookmark not defined.

4.1. Hasil Pengamatan Pengujian..............................Error! Bookmark not defined.

4.2. Pengolahan Data ................................................Error! Bookmark not defined.

4.2.1. Volume Langkah Kompresor.....................Error! Bookmark not defined.

4.2.2. Kapasitas Teoritis Kompresor....................Error! Bookmark not defined.

4.2.3. Efisiensi Volumetrik ..................................Error! Bookmark not defined.

4.2.4. Kapasitas Isap Kompresor .........................Error! Bookmark not defined.

4.2.5. Daya Adiabatis yang Diperlukan ...............Error! Bookmark not defined.



12

4.2.6. Menghitung Efisiensi Energi .....................Error! Bookmark not defined.

4.2.7. Menghitung Suhu Udara Pada Akhir Kompresi ...... Error! Bookmark not
defined.

4.3. Kurva dari Hasil Perhitungan.............................Error! Bookmark not defined.

4.3.1. Hubungan Kurva Tekanan dengan Waktu .Error! Bookmark not defined.

4.3.2. Kurva Kapasitas Teoritis Dengan TekananError! Bookmark not defined.

4.3.3. Kurva Kapasitas Hisap dengan Tekanan....Error! Bookmark not defined.

4.3.4. Kurva Putaran Kompresor dengan Tekanan ............ Error! Bookmark not
defined.

4.3.5. Kurva Daya Adiabatis dengan Tekanan.....Error! Bookmark not defined.

4.3.6. Kurva Efisiensi Energi dengan Tekanan....Error! Bookmark not defined.

4.3.7. Kurva Temperatur Keluar dengan Tekanan............. Error! Bookmark not
defined.

4.3.8. Kurva Hubungan Temperatur Intercooler dengan Tekanan...............Error!
Bookmark not defined.

BAB V PENUTUP.................................................Error! Bookmark not defined.

5.1. Kesimpulan ........................................................Error! Bookmark not defined.

5.2. Saran ..................................................................Error! Bookmark not defined.

DAFTAR PUSTAKA ............................................Error! Bookmark not defined.

LAMPIRAN...........................................................Error! Bookmark not defined.



13

DAFTAR GAMBAR

Gambar 2.1 Kompresi ............................................Error! Bookmark not defined.

Gambar 2.2. Diagram T-S (aktual) ........................Error! Bookmark not defined.

Gambar 2.3. Langkah Torak Kerja Tunggal ..........Error! Bookmark not defined.

Gambar 2.4. Diagram P-V dari Kompresor ...........Error! Bookmark not defined.

Gambar 2.5 Klasifikasi Kompresor........................Error! Bookmark not defined.

Gambar 2.6 Langkah Isap ......................................Error! Bookmark not defined.

Gambar 2.7 Langkah Kompresi .............................Error! Bookmark not defined.

Gambar 2.8 Langkah Keluar ..................................Error! Bookmark not defined.

Gambar 2.9 Proses kompresi kompresor dua tingkat........... Error! Bookmark not
defined.

Gambar 2.10 Pendingin Antara..............................Error! Bookmark not defined.

Gambar 2.11 Silinder dan Kepala Silinder ............Error! Bookmark not defined.

Gambar 2.12 Torak dari Kompresor ......................Error! Bookmark not defined.

Gambar 2.13 Pelumasan Kompresor......................Error! Bookmark not defined.

Gambar 2.14 Saringan Udara.................................Error! Bookmark not defined.

Gambar 2.15 Kontaktor..........................................Error! Bookmark not defined.

Gambar 2.16 Tangki Udara....................................Error! Bookmark not defined.

Gambar 2.17 Katup Pengaman dan Receiver dryer ............. Error! Bookmark not
defined.

Gambar 3.1. kompresor torak dua tingkat..............Error! Bookmark not defined.

Gambar 3.2 Motor Listrik ......................................Error! Bookmark not defined.

Gambar 3.3 Tangki Kompresor..............................Error! Bookmark not defined.

Gmabr 3.4 Pressure Gauge.....................................Error! Bookmark not defined.

Gambar 3.5 Termometer ........................................Error! Bookmark not defined.

Gambar 3.6 Amperemeter......................................Error! Bookmark not defined.

Gambar 3.7 Voltmeter............................................Error! Bookmark not defined.

Gambar 3.8 Cosphi meter ......................................Error! Bookmark not defined.

Gambar 3.9 Desain Dudukan Kompresor ..............Error! Bookmark not defined.

Gambr 3.10 Desain Rangka Panel .........................Error! Bookmark not defined.

Gambar 3.11 Layout panel.....................................Error! Bookmark not defined.



14

Gambar 3.12 Desain Test Bed ...............................Error! Bookmark not defined.

Gambar 3.13 Piping Diagram ................................Error! Bookmark not defined.

Gambar 3.14 Pengelasan Bagian Luar Landasan Tangki .... Error! Bookmark not
defined.

Gambar 3.15 Pengelasan Bagian Dalam Landasan Tangki . Error! Bookmark not
defined.

Gambar 3.16 Pengelasan Landasan Motor.............Error! Bookmark not defined.

Gambar 3.17 Pengeboran Baut Kompresor ...........Error! Bookmark not defined.

Gambar 3.18 Pengelasan Penyangga Rangka ........Error! Bookmark not defined.

Gambar 3.19 Pengelasan Tiang Panel....................Error! Bookmark not defined.

Gambar 3.20 Pengelasan Frame Panel...................Error! Bookmark not defined.

Gambar 3.21 Pemasangan Tangki..........................Error! Bookmark not defined.

Gambar 3.22 Pemasangan Kompresor...................Error! Bookmark not defined.

Gambar 3.23 Pemasangan Air Filter Drier ............Error! Bookmark not defined.

Gambar 3.24 Skema Rangkaian Voltmeter dan Ampermeter.....Error! Bookmark
not defined.

Gambar 3.25 Pemasangan Cos Phi Meter..............Error! Bookmark not defined.

Gambar 3.26 Pemasangan Thermocouple..............Error! Bookmark not defined.

Gambar 3.27. Hasil Pembuatan test bed kompresor dua tingkat Error! Bookmark
not defined.

Gambar 4.1. Kurva Tekanan - Waktu ....................Error! Bookmark not defined.

Gambar 4.2. Kurva Kapasitas Teoritis Kompresor - Tekanan....Error! Bookmark
not defined.

Gambar 4.3 Kurva Kapasitas Hisap Kompresor – Tekanan Error! Bookmark not
defined.

Gambar 4.4. Kurva Putaran Kompresor - Tekanan............. Error! Bookmark not
defined.

Gambar 4.5. Kurva Daya Adiabatis – Tekanan .....Error! Bookmark not defined.

Gambar 4.6. Kurva Efisiensi Energi – Tekanan ....Error! Bookmark not defined.

Gambar 4.7. Kurva Kenaikan Temperatur – Tekanan ......... Error! Bookmark not
defined.

Gambar 4.8. Kurva Hubungan Temperatur Intercooler - Tekanan ............... Error!
Bookmark not defined.



15



16

DAFTAR TABEL

Tabel 4.1. Hasil pengambilan data.........................Error! Bookmark not defined.

Tabel 4.2. Data Tangki...........................................Error! Bookmark not defined.

Tabel 4.3. Data Kompresor ....................................Error! Bookmark not defined.

Tabel 4.4. Data Pendukung Lainnya ......................Error! Bookmark not defined.

Tabel 4.5. Hasil perhitungan volume teoritis. ........Error! Bookmark not defined.

Tabel 4.6. Hasil perhitungan laju massa udara ......Error! Bookmark not defined.

Tabel 4.7. Perhitungan kapasitas isap kompresor ..Error! Bookmark not defined.

Tabel 4.8. Hasil perhitungan daya kompresor .......Error! Bookmark not defined.

Tabel 4.9. Hasil perhitungan efisiensi energi.........Error! Bookmark not defined.

Tabel 4.10. Hasil perhitungan temperatur sisi discharge (teoritis) ................ Error!
Bookmark not defined.



17

DAFTAR LAMPIRAN

Spesifikasi kompresor……………………………………………………………75



18

DAFTAR NOTASI

Simbol Keterangan

Penggunaan

pertama

halaman

P Tekanan Mutlak (kgf/m2) atau Pa 7

V Volume 7

G Berat Gas (1,2 Kg) untuk udara 7

T Temperatur mutlak 7

R Konstanta Gas (287 J/ Kg oK) untuk udara 7

n Indeks kompresi politropis (1,2) 9

Td Temperatur mutlak gas keluar kompresor (oK) 10

Ts Temperatur isap mutlak gas masuk kompresor (oK) 10

m Jumlah tingkat kompresi ;  m = 1, 2, 3, ... dst 10

k Perbandingan panas jenis gas = 1,4 untuk udara 10

Pd Tekanan keluar dari tingkat terakhir (kgf / m2 abs ) 15

Ps Tekanan isap tingkat pertama (kgf / m2 abs ) 15

Qth Kapasitas teoritis kompresor, m3/min 11

Vs Volume langkah kompresor, m3 11

N Kecepatan putaran 11

Qs Kapasitas isap kompresor, m3/min 11

ηv Efisiensi volumetric 13

ɛ Vc / Vs, volume sisa (clearance) relatif 14

ηad Efisiensi adiabatis keseluruhan (%) 14

Wad Daya adiabatis teoritis (kW) 15

Ws Daya yang masuk pada poros kompresor (kW) 15

t Lamanya pengisian kompresor (menit) 16

P1 Tekanan Sisi Isap 40

P2 Tekanan Sisi Keluar Torak Pertama 40

P3 Tekanan Sisi Keluar Torak Kedua 40

P4 Tekanan Tangki 40



19

T1 Temperatur Sisi Isap Torak Pertama 40

T2 Temperatir Sisi Keluar Torak Pertama 40

T3 Temperatur Sisi Isap Torak Kedua 40

T4 Temperatur Sisi Keluar Torak Kedua 40

T5 Temperatur Tangki 40

V Tegangan Motor Listrik 40

I Arus Motor Listrik 40

Nk Putaran Kompresor 54

Nm Putaran Motor 54

RH Relative Humidity 54

ηe Efisiensi energi 61


