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ABSTRACT 

Industry nanotechnology- based is a very significant new modern era, where throughout field develop and use it. 

In the world of technology as primary needs at the moment This for society, has Lots use results its products. 

Cooling system as balancers in the industrial world including generators require gensets research and 

development For cool diesel generator engine . Hybrid coolant has composition 30% material  natural and 70% 

distilled water. The addition nanoparticles to in hybrid coolant of 1% (TiO2-SiO2-Al2O3). The test was carried 

out is temperature point education, pH value, density. Analysis results The characteristics of hybrid coolant are 

point boiling 99°C, pH value between 5.79-6.06, as well mark density of 1,012-1,024. 

Keywords: Hybrid coolant, Nanoparticles, Genset Generator. 

 

 

Introduction 

Development nano technology is already very 

significant modern, as shown from 

development industry nano technology based 

like: paint industry, industry fertilizer and 

seed, industry packaging, manufacturing 

industry, and industry automotive. Very rapid 

development and benefits felt by several user 

give motivation to industry and consumers For 

use nanotechnology in life everyday [1]. 

 

Palm oil is plants that can produce oil 

vegetable and many used as oil eat [2]. Fresh 

fruit bunches (FFB) of coconut palm oil that 

has harvested will the crude palm oil (CPO) 

refining process is carried out, where the 

process is boiling (sterilizer), threshes, 

pressing (press), purification [3]. CPO that has 

been obtained will reprocessing is done 

become a number of product derivatives, such 

as cooking oil, ingredients cosmetics, 

ingredients paint mixing, materials product 

food (margarine, creamer, mayonnaise, etc.), 

ingredients standard in the field health & 

medicine, as well as other products used For 

health and automotive [4]. Currently derivative 

from results processing oil coconut palm oil in 
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the form of ethelyne glycol, propelyne glycol, 

and glycol derivatives can produced from 

material standard coconut palm oil [5]. 

Ingredients This is materials used For need 

paint industry, resin, coating, automotive as 

mixing coolant in engines industry. 

 

Nanoparticles is particles created with very 

small size with nanotechnology. Utilization 

nano particles aim For repair and refinement 

performance from a system, such as heating 

(heating system), system cooling system, and 

other systems that have been Lots used, such 

as the paint coating process, where can cover 

pores material parent so that covered with 

perfect [6]. Some other technologies that are 

used in system cooler is nanoparticles made 

from metal originating from from plant used to 

speed up the process expenditure the heat 

inside system [7]. Nanoparticles made from 

metal own ability For deliver good heat 

(conduction), so that can bring hot from the 

source to place (environment) outside [8]. 

Nanoparticles made from metal with very 

small size as well as capable mixed perfect 

with liquid media, so that capable give benefit 

as a cooling medium (coolant) in the engine 

used [9, 21-24]. 

 

Frequently used cooling media called with 

coolant, in general only using water as a 

medium material cooler. Where water is the 

easiest ingredients as well as cheap For get it. 

However Thus, there is less water Good own 

shortcomings, such as causes rust (corrosive), 

contains substance carrier impurity (sludge), 

containing element metal that can settles on 

the system [10, 25]. Currently researcher from 

the coolant system has analyze and try look for 

simulation and exact formula For get a 

replacement coolant for water. The coolant 

that is currently. This Already start develop in 

system radiator cooler for motorbikes, cars, 

vehicles heavy, and generators for anticipate 

from damage engine, overheating in system, as 

well as corrosive that occurs inside system, so 

that cause blockage [11]. Coolant For diesel 

engine as mover from electric generator 

generator moment. This Still little and have 

enough opportunities significant For 

conducting research process more continue 

[12]. 

    

Methods 

Preparation  

Researcher do preparation tools and materials 

used in the process of researching coolants 

based on derivative coconut palm oil. The 

tools used namely: glass beaker, measuring 

glass, magnetic stirrer, ultrasonicator, flask 

separator. Materials used is 70% distilled 

water, glycerol 5 %, ethelyne glycol 10 %, 

Proprlyne glycol 20 %, and Refine Bleaching 

Deodorizing Palm Olein CPO (RBDPO) 10%, 

nanoparticles as much as 1% (TiO2, SiO2, 

Al2O3). 

 

Preparation the tool that will used, then 

material coolant (aquadest, glycerol, ethelyne 

glycol, propelyne glycol, and RBDP) and 

nanoparticles entered to in glass beaker. Next 

fluid the done mixing for 10 minutes use 

magnetic stirrer. Next shaking is done using 

ultrasonicator during one hour with 

temperature 55°C, after finished, then step 

final is separation between coolant with fluid 

light that is in the part on from coolant. 

 

Testing 

Testing density 

The density of the material is a the value that 

is owned each material and states 

characteristics from a material in unity mass 

form volume [13]. The more big mark the 

density it has, then will the more congested as 

well as ionic bonds that occur the more big 

and tight, but the more small mark the density 

it has a material, then the more light and ionic 

bonds that occur between them the more far 

(distant). To know mark density in liquids, in 

simple can use pumpkin measure 

(pycnometer), where The pycnometer has a 

volume of 25 ml. The image is show mark 

density can seen in Figure 1. 
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Figure 1. Weighing Pycnometer 

   

Testing point boil 

Point boil is ability fluid liquid 

evaporate at the moment given 

temperature high, so that fluid changed 

form from liquid going to gas [14]. The 

heat provided will seen clear on the fluid 

that will be reach temperature boil with 

pair mercury thermometer. At the time 

fluid Already to look for point boil, then 

noted as well as analysis the result. The 

heating used is use stove electricity with 

300 W. Provision temperature warmup in 

a way constant will give heating that can 

known in a way easy and fast in process 

point boiling. As for the testing process 

point boil can seen in Figure 2. 

 
Figure 2. Testing Point Boiling Coolant 
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pH testing 

pH (power of hydrogen) is characteristics from 

fluid measured liquid For know level acidity 

and also the bases it has [15]. The more tall its 

value, then will called language, whereas the 

more low pH value owned will it is said acid . 

For normal pH value is of 7-9 [16]. 

Measurement data For knowing the pH of the 

fluid can known with using a pH meter. The 

relationship the use of pH meter is know acids 

and bases, where the more acids and bases 

owned fluid liquid, then will result in the more 

fast process rate corrosive to materials the 

metal that it is exposed to [17]. So that 

required neutral/normal fluid, so that No 

happen rate rapid corrosiveness to materials 

metals that are in contact [18]. Tools for 

measuring the pH of fluids can using the pH 

meter shown in Figure 3. 

 
Figure 3. pH Meter 

 

Results and Discussion 

Hybrid coolant based on natural additives 

(coconut) palm oil at the moment This is 

development and utilization results from CPO 

which will applied for fluid generator genset 

cooler. Generator genset is a generator power 

electricity that uses diesel engines burn diesel 

fuel to mover mainly. Coolant that has been 

Ready For applied to generator engine used as 

diesel engine coolant. The cooling media that 

is usually only using fresh water from source 

spring, when This researcher use ingredients 

from derivative oil palm oil as coolant mixture 

besides aquadest. The result of making a 

cooling medium (coolant) with material 

derivative coconut palm oil can seen in Figure 

4. 

  
Figure 4. Coolant Based Palm Oil Derivatives 
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Coolant that has been made with several stages 

of the process, starting from mixing magnetic 

stirrer, unification fluid coolant with 

sonication process (using frequency vibration) 

with give warmup in 1 hour time, and stage 

final will the separation process is carried out 

with use pumpkin separator. The results that 

have been finished processed, will done a 

number of testing characteristics from coolant. 

Test results This aiming For know abilities & 

traits coolant characteristics that have been 

produced. Coolant is done testing density with 

objective For know ionic bonds occur , so that 

obtained characteristics that are not Far 

different with coolant base (water) as material 

common cooler used [ 20]. The results testing 

density coolant can seen in Table 1. 

Table 1. Test Data Density Coolant 

No 

Picno Empty 

(gr) 

Volume 

(ml) Pycno+Fluid (gr) Density (gr/ml) 

1 23.39 25 48.67 1.0112 

2 23.38 25 48.68 1,012 

3 23.39 25 48.68 1,0116 

4 23.39 25 48.7 1.0124 

5 23.39 25 48.69 1,012 

 

In Table 1, it can be seen that mark density 

formed from coolant results mixing derivative 

coconut palm oil can to match from water 

which is basically used, where water has 

density 1 gr/ ml [19]. This can also be 

displayed in Figure 5, where mark density 

coolant no own very significant value . This is 

also influenced by the material derivative palm 

oil which is polar and can mixed in a way 

perfect in distilled water as substance 

dissolved. Condition This allow can used as 

generator coolant for change the water.

 

 
Figure 5. Density Value Graph Coolant 

In Table 2, it states that coolant from material 

derivative coconut palm oil own mark acid 

seen from results testing . Based on base mark 

neutral from the power of hydrogen (pH) 

namely between 7-9. Test score This give 

mark sour, but Still approaching the safe limit 

in the process of speed corrosive formed . The 

value testing can seen in Table 2. Testing 

furthermore is ability for see point boiling 

fluid coolant that has been processed. Test 

results can seen in the following this bellow in 

Figure 6. 
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Table 2. Coolant pH Value 

No pH value Temperature (°C) 

1 6.06 24.8 

2 5.79 24.6 

3 5.84 24.6 

4 5.88 24.7 

5 5.79 24.5 

 

 

Figure 6. Graph Point Boiling Coolant 

 

In Figure 6 above, it can be seen that from the 

5th test that has been done For know point 

boiling, most is at 98°C, and there is 1 

experiment that can reaching 99°C. With make 

chart from the test data that has been carried 

out, namely : Y = 0.1x + 97.9 and R
2 

= 0.125. 

With thus regression formed from test data can 

to obtain results Enough Good in process point 

boil and can used as a coolant. Coolant that 

has been finished processed, will done visual 

testing with using a test tube, where testing 

This aiming For knowing the coolant that has 

been mixed in a way perfect will analyzed 

with time. With the walk time as the retention 

time of the coolant, then will cause 

sedimentation (deposits) of materials heavy 

and light from the coolant mixture. With add 

nanoparticles as material plus For speed up the 

cooling process in the generator radiator. As 

for visual testing on the reaction tube can seen 

in Figure 7. 

 

 
Figure 7. Nanoparticle Coolant in Reaction Tube 
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Conclusions 

A number of results testing conducted by 

researchers in to make/to form hybrid 

nanoparticle coolant namely: hybrid coolant 

has composition 30% material  natural and 

70% distilled water. The addition nanoparticles 

to in hybrid coolant of 1% (TiO2 -SiO2 -Al2O3). 

The tests carried out is temperature point 

education, pH value, density. Analysis results 

characteristics hybrid coolant is point boiling 

99°C, pH value between 5.79-6.06, as well 

mark density of 1,012-1,024. visual testing 

process is carried out get results No happen 

separation between fluid, where material 

derivative palm oil is made from polar base 

and can united in a way perfect with water, so 

that the hybrid coolant has produced can 

replace water media as generator cooler, 

friendly environment, and sustainable.  
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