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ABSTRAK 

Sistem pendinginan adalah serangkaian mekanisme yang dirancang untuk 

mengatasi masalah over heating pada mesin dengan cara menyerap dan 

mengendalikan panas yang dihasilkan oleh proses pembakaran dalam silinder. Jika 

panas tersebut tidak diatasi, dapat menyebabkan over heating yang dapat merubah 

sifat-sifat dan bentuk komponen mesin, mengganggu kinerja optimalnya. Dalam 

penelitian ini, pengaruh laju pendinginan mesin 155cc diselidiki melalui pencatatan 

suhu fluida pendingin masuk ke radiator (Tfluida1), suhu fluida pendingin setelah 

keluar dari radiator (Tfluida2), aliran udara sebelum melewati sirip-sirip radiator 

(Tudara1), dan aliran udara setelah melewati sirip-sirip radiator (Tudara2). 

Penelitian melibatkan tiga tingkat putaran mesin (1500, 2000, 2500 rpm) dengan 

tiga jenis coolant berbeda, serta waktu pengukuran selama 7 menit. Hasil penelitian 

menunjukkan bahwa Coolant Preston memiliki nilai rata-rata laju perpindahan 

kalor tertinggi sebesar 0.057 Kw, diikuti oleh Top 1 Power Coolant sebesar 0.05 

Kw, dan Top 1 Ultimate Coolant sebesar 0.054Kw. Efektivitas coolant juga diukur, 

dengan Coolant Preston memiliki nilai tertinggi sebesar 0.042%, diikuti oleh Top 1 

Power Coolant sebesar 0.03%, dan Top 1 Ultimate Coolant sebesar 0.032%. Variasi 

coolant mempengaruhi laju pendinginan mesin berdasarkan tingkat perpindahan 

panas masing-masing coolant. Semakin tinggi nilai laju perpindahan panas coolant, 

semakin tinggi pula laju pendinginan mesin. Berdasarkan penelitian, urutan coolant 

terbaik adalah Preston, Top 1 Power Coolant, dan Top 1 Ultimate Coolant. 

Kata Kunci  : Efektivitas Pendinginan, Variasi Coolant, Sistem Pendinginan, 

Putaran Mesin, Aliran Udara.
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ABSTRAC 

he cooling system is a series of mechanisms designed to address the problem of 

overheating in engines by absorbing and controlling the heat generated by the 

combustion process within the cylinder. If this heat is not managed, it can cause 

overheating, altering the properties and shape of engine components, disrupting its 

optimal performance. In this study, the influence of the cooling rate of a 155cc 

engine was investigated by recording the temperature of the coolant entering the 

radiator (Tfluida1), the temperature of the coolant after leaving the radiator 

(Tfluida2), the airflow before passing through the radiator fins (Tudara1), and the 

airflow after passing through the radiator fins (Tudara2). The study involved three 

levels of engine rotation (1500, 2000, 2500 rpm) with three different types of 

coolant, and the measurements were taken for 7 minutes. The research results 

showed that Coolant Preston had the highest average heat transfer rate at 0.057 Kw, 

followed by Top 1 Power Coolant at 0.05 Kw, and Top 1 Ultimate Coolant at 

0.054Kw. The effectiveness of the coolant was also measured, with Coolant Preston 

having the highest value at 0.042%, followed by Top 1 Power Coolant at 0.03%, 

and Top 1 Ultimate Coolant at 0.032%. Variations in coolant affected the engine 

cooling rate based on each coolant's heat transfer level. The higher the heat transfer 

rate of the coolant, the higher the engine cooling rate. According to the study, the 

best coolant sequence was Preston, Top 1 Power Coolant, and Top 1 Ultimate 

Coolant. 

Keywords: Cooling Effectiveness, Coolant Variations, Cooling System, Engine 

Speed, Radiator airflow



ix 
 

DAFTAR ISI 

HALAMAN PENGESAHAN SKRIPSI ............................................................... i 

HALAMAN PERSETUJUAN SKRIPSI............................................................. ii 

MOTTO ................................................................................................................ iii 

KATA PENGANTAR .......................................................................................... iv 

ABSTRAK ........................................................................................................... vii 

ABSTRAC ........................................................................................................... viii 

DAFTAR ISI ......................................................................................................... ix 

DAFTAR GAMBAR ........................................................................................... xii 

DAFTAR TABEL............................................................................................... xiv 

DAFTAR LAMPIRAN ....................................................................................... xv 

ARTI LAMBANG DAN SINGKATAN ........................................................... xvi 

BAB I PENDAHULUAN ...................................................................................... 1 

1.1 Latar Belakang............................................................................................... 1 

1.2 Rumusan Masalah ......................................................................................... 4 

1.3 Batasan Masalah ............................................................................................ 4 

1.4 Tujuan Penelitian ........................................................................................... 4 

1.5 Manfaat Penelitian ......................................................................................... 5 

1.6 Sistematika Penulisan .................................................................................... 5 

BAB II TINJAUAN PUSTAKA ........................................................................... 7 

2.1 Radiator ......................................................................................................... 7 

2.2 Prinsip Kerja Radiator ................................................................................... 7 

2.3 Komponen Radiator....................................................................................... 8 

2.3.1 Tutup Radiator ........................................................................................ 8 

2.3.2 Thermostat .............................................................................................. 9 

2.3.3 Kipas Pendingin ...................................................................................... 9 

2.3.4 Tangki Cadangan .................................................................................. 11 



x 
 

2.3.5 Pompa Air ............................................................................................. 11 

2.3.6 Selang Radiator ..................................................................................... 12 

2.3.7 Water Jacket .......................................................................................... 13 

2.4 Torsi ............................................................................................................. 13 

2.5 Daya ............................................................................................................. 14 

2.6 Dynotest ....................................................................................................... 14 

2.7 Sistem Pendingin ......................................................................................... 15 

2.8 Alat Penukar Kalor ...................................................................................... 15 

2.9 Perpindahan Panas Radiator ........................................................................ 17 

2.10 Mekanisme Perpindahan Energi Panas ..................................................... 18 

2.10.1 Perpindahan Panas Secara Konduksi .................................................. 18 

2.10.2 Perpindahan Panas Secara Konveksi .................................................. 19 

2.10.3 Perpindahan Panas Secara Radiasi ...................................................... 19 

2.11 Efektivitas Radiator ................................................................................... 20 

BAB III METODE PENELITIAN .................................................................... 22 

3.1 Diagram Alir Penelitian ............................................................................... 22 

3.2 Study Literatur ............................................................................................. 23 

3.3 Alat Dan Bahan ........................................................................................... 23 

3.3.1 Alat........................................................................................................ 23 

3.3.2 Bahan .................................................................................................... 26 

3.4 Prosedur Pengujian ...................................................................................... 29 

3.4.1 Persiapan Pengujian .............................................................................. 30 

3.4.2 Langkah-Langkah Pengujian ................................................................ 31 

3.4.3 Tabel Data yang digunakan dalam penelitian ....................................... 32 

BAB IV HASIL DAN PEMBAHASAN............................................................. 33 

4.1 Hasil Pengujian ............................................................................................ 33 

4.2 Pembahasan ................................................................................................. 38 

4.2.1 Perhitungan laju perpindahan kalor ...................................................... 38 



xi 
 

4.2.2 Efektivitas Radiator .............................................................................. 47 

4.2.3 Perhitungan Torsi Engine Terhadap Jenis Coolant............................... 52 

4.2.4 Perhitungan Daya Terhadap Jenis Coolant ........................................... 57 

BAB V PENUTUP ............................................................................................... 64 

5.1 Kesimpulan .................................................................................................. 64 

5.2 Saran ............................................................................................................ 64 

DAFTAR PUSTAKA .......................................................................................... 65 

LAMPIRAN ......................................................................................................... 66 

 

 

  



xii 
 

DAFTAR GAMBAR 

Gambar 2.1 Prinsip kerja radiator ........................................................................... 8 

Gambar 2.2 Tutup radiator ...................................................................................... 9 

Gambar 2.3 Thermostat ........................................................................................... 9 

Gambar 2.4 Kipas pendingin................................................................................. 10 

Gambar 2.5 Tangki cadangan ............................................................................... 11 

Gambar 2.6 Pompa air........................................................................................... 11 

Gambar 2.7 Selang radiator................................................................................... 13 

Gambar 2.8 Dynotest ............................................................................................ 15 

Gambar 3.1 Diagram alir penelitian ...................................................................... 22 

Gambar 3.2 Thermometer ..................................................................................... 23 

Gambar 3.3 Stopwatch .......................................................................................... 24 

Gambar 3.5 Anemometer ...................................................................................... 25 

Gambar 3.6 Tachometer ........................................................................................ 25 

Gambar 3.7 Meteran.............................................................................................. 26 

Gambar 3.8 Toolset ............................................................................................... 26 

Gambar 3.9 Radiator ............................................................................................. 26 

Gambar 3.10 Preston antifreeze ............................................................................ 27 

Gambar 3.11 Top 1 Power Coolant....................................................................... 28 

Gambar 3.12 Top 1 Ultimate ................................................................................ 29 

Gambar 4.1 Grafik Hasil Pengujian Prestone Coolant.......................................... 33 

Gambar 4.2 Grafik Hasil Pengujian Top 1 Power Coolant ................................... 34 

Gambar 4.3 Grafik Hasil Pengujian Top 1 Ultimate Coolant ............................... 35 

Gambar 4.4 Grafik Torsi dan Daya Prestone Coolant .......................................... 36 

Gambar 4.5 Grafik Torsi dan Daya Top 1 Power Coolant ................................... 37 

Gambar 4.6 Grafik Torsi dan Daya Top 1 Ultimate Coolant ................................ 38 

Gambar 4.7 Grafik Laju Perpindahan Kalor ......................................................... 48 

Gambar 4.8 Grafik Rata-Rata Efektifitas Coolant ................................................ 52 



xiii 
 

Gambar 4.9 Grafik Rata-Rata Torsi ...................................................................... 57 

Gambar 4.10 Grafik Rata-Rata Daya .................................................................... 62 

  



xiv 
 

DAFTAR TABEL 

Table 3.1 Spesifikasi preston .................................................................................. 27 

Table 3.2 Spesifikasi Top 1 Power Coolant ........................................................... 28 

Table 3.3 Spesifikasi Top 1 Ultimate Coolant ....................................................... 29 

Table 3.4 Table Data Pengujian ............................................................................. 32 

Table 4.1 Pengujian Coolant preston ...................................................................... 33 

Table 4.2 Pengujian Top 1 Power Coolant ............................................................ 33 

Table 4.3 Pengujian Top 1 Ultimate Coolant......................................................... 34 

Table 4.4 Torsi dan Daya Prestone ........................................................................ 36 

Table 4.5 Torsi dan Daya Power Coolant .............................................................. 47 

Table 4.6 Torsi dana Daya Ultimate Coolant ......................................................... 37 

Table 4.7 Laju Perpindahan Kalor ......................................................................... 47 

Table 4.8 Rata-rata efektivitas ............................................................................... 51 

Table 4.9 Rata-rata torsi ......................................................................................... 57 

Table 4.10 Rata – rata daya  ................................................................................... 62 

  



xv 
 

DAFTAR LAMPIRAN 

1. Lampiran 1 Foto pengukuran Tfluida 

2. Lampiran 2 Pengukuran Tudara   

3. Lampiran 3 Pengukuran rpm menggunakan tachometer 

4. Lampiran 4 Jenis Coolant yang digunakan 

5. Lampiran 5 Dynotest  

6. Lampiran 6 Hasil Dynotest 

 



xvi 
 

ARTI LAMBANG DAN SINGKATAN 

k              = Konduktivitas termal bahan (W/m. ℃)  

dT/dx      = Temperature gradient (℃/m) 

A             = Luasan permukaan perpindahan panas (m2) 

q konv     = Besar laju perpindahan konveksi (W) 

h         = Koefisien konveksi (W/ m2 K) 

A        = Luasan permukaan perpindahan panas (m2)  

(Ts - T ∞) = Perbedaan temperatur (K) 

ԑ                  = Efektivitas 

 𝑇𝑐1          = Suhu udara didepan radiator ℃ 

Tc2          =Suhu udara dibelakang radiator ℃ 

ṁ    = Laju aliran massa air (kg/s) 

Cp    = Kalor spesifik fluida air (kJ/kg℃ ) 

Tfluida1  = temperature fluida pendingin masuk ke radiator (℃) 

Tfluida2  = temperature fluida pendingin keluar dari radiator (℃) 

Ѵ     = Kecepataan rata-rata (m/s) 

Α     = Luas penampang yang dialirin air (m2) 

Qh     = Kapasitas aliran air (l/s) 

Q    = Laju perpindahan panas (W) 

q kond     = Besar laju perpindahan panas konduksi (W)  

  


