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INTISARI 

Perkembangan teknologi di bidang otomotif tidak dapat dihindari, baru-baru 

ini sudah marak dikembangkan sistem pendingin berbasis peltier sebagai sistem 

pendingin untuk mengatasi masalah panas pada bidang otomotif, sistem pendingin 

yang dikembangkan sampai saat ini terbatas pada aliran satu fase fluida cair 

maupun gas, sedangkan penggunaan aliran dua fase sudah dikembangkan pada 

heat exchanger (alat penukar panas) di bidang industri. Penelitian ini dilakukan 

untuk mengetahui bagaimana pengaruh aliran dua fase udara-air terhadap sistem 

pendingin berbasis peltier. Dalam penelitian ini metode eksperimen dilakukan 

dengan memvariasikan kecepatan superfisial air yaitu 0,19 m/s, 0,39 m/s, 

0,59m/s, dan 0,79m/s, kemudian kecepatan superfisial udara yaitu 0m/s, 3,7 m/s, 

7,5m/s, 11,7m/s, 15,6m/s, dan 19,5m/s, serta 3 model waterblock diuji apakah 

memiliki perbedaan terhadap penuruan suhu sistem pendingin berbasis peltier. 

Pengamatan visual juga dilakukan untuk mengetahui pola aliran yan terjadi pada 

masing-masing variasi kecepatan superfisial air dan udara. Dari eksperimen yang 

telah dilakukan didapatkan data pola aliran, liquid thickness, penuruan suhu di 

setiap variasi kecepatan superfisial air dan kecepatan superfisial udara pada 3 

model waterblock, serta perbandingan perolehan suhu minimum dari 3 model 

waterblock. Dari eksperimen tersebut didapatkan 4 pola aliran (tanpa pola aliran, 

roll wave, pseudo slug, entrained droplet) Dengan menggunakan uji statistik 

kruskal wallis dapat disimpulkan bahwa tidak ada pengaruh yang signifikan dari 4 

pola aliran tersebut terhadap suhu minimum yang dicapai oleh sistem pendingin 

berbasis peltier. Dari uji statistik regresi linier berganda didapatkan bahwa 

kecepatan superfisial air tidak berpengaruh secara signifikan sedangkan kecepatan 

superfisial udara berpengaruh secara signifikan, dan kecepatan superfisial air dan 

udara tidak berpengaruh secara simultan terhadap perubahan suhu. Dengan 

menggunakan uji statistik one way anova menunjukan adanya perbedaan secara 

nyata suhu minimum yang dicapai dari ketiga model waterblock tersebut. Dimana 

waterblock model 1 (tanpa alur) menunjukkan kemampuan untuk mencapai suhu 

minimum lebih baik dibanding dengan waterblock model 2 dan 3. 
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ABSTRACT 

Technological developments in the automotive field are inevitable, recently 

peltier-based cooling systems have been widely developed as cooling systems to 

overcome heat problems in the automotive field, cooling systems developed to 

date are limited to the flow of one phase of liquid and gaseous fluids, Meanwhile, 

the use of two-phase flow has been developed in heat exchangers in the industrial 

sector. This study was conducted to find out how the influence of two-phase air-

water flow on peltier-based cooling systems. In this study, the experimental 

method was carried out by varying the superficial velocity of water, namely 0.19 

m/s, 0.39 m/s, 0.59m/s, and 0.79 m/s, then the superficial velocity of air was 

0m/s, 3.7 m/s, 7.5 m/s, 11.7 m/s, 15.6 m/s, and 19.5 m/s, and 3 waterblock 

models were tested whether there was a difference in the suhu reduction of the 

peltier-based cooling system. Visual observations are also carried out to determine 

the flow patterns that occur in each variation in the superficial velocity of water 

and air. From the experiments that have been carried out, data on flow patterns, 

liquid thickness, suhu reduction in each variation of water superficial velocity and 

air superficial velocity in 3 waterblock models were obtained. as well as a 

comparison of the minimum suhu acquisition of 3 waterblock models. From the 

experiment, 4 flow patterns were obtained (without flow pattern, roll wave, pseudo 

slug, entrained droplet) Using the crucial statistical test of wallis, it can be 

concluded that there is no significant influence of the 4 flow patterns on the 

minimum temperature achieved by the peltier-based cooling system. From the 

multiple linear regression statistical test, it was found that the superficial velocity 

of water had no significant effect while the superficial velocity of air had a 

significant effect, and the superficial velocity of water and air did not affect the 

temperature change simultaneously. Using the one-way anova statistical test, it 

shows that there is a real difference in the minimum temperature achieved from 

the three waterblock models. Where the model 1 waterblock (without grooves) 

shows the ability to reach the minimum temperature better than the model 2 and 

3 waterblocks. 
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