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ABSTRACT  

The study of ethnoscience in cold and extreme environmental conditions requires heating, so the study aims to analyze the room heater using an 

ethnoscience approach refrigerator. The experimental method used a heater room simulator at 3 different temperature locations, with regression 

analysis techniques to test the magnitude of the influence between variables. The results showed that the longer the room heater operating time, 

the higher the temperature produced, and vice versa. In the use of 2 heating elements, regression analysis is carried out and it produces y = 

0.0105x + 27.575 where the greater the X value, the greater the Y value. Resulting in a room temperature of approximately ± 28.2 ° C at sixty 

minutes with R2 of 0.9953. In the use of 4 heating elements, regression analysis is carried out and produces y = 0.02x + 28.3 where the greater 

the X value, the greater the Y value with R2 of 0.9991. Produces a room temperature of approximately ± 29.5 °C for sixty minutes. The 

characteristics of the room heater after 5 hours of operation are smoke and odor. The smoke that appears is caused by the burning elements of 

the painted ram wire. While the smell that appears is the result of the burning. When 2 heating elements operate, the only effect within 10 

minutes is the smell of burning paint. Meanwhile, when 4 heating elements operate, the effect within 10 minutes will only cause a little smoke 

and the smell of burning paint but not sharp. Furthermore, in 15 minutes it creates smoke that is thick enough and the smell of burning paint is 

quite sharp. Meanwhile, in 60 minutes it creates thick smoke with a sharp burning smell using ram wire that is not coated with paint or using 

other equipment provided that it is not easy to melt or burn because the temperature generated by the heating element is quite high. Especially in 

cold environmental conditions, it will accelerate the healing process because it is directly related to the surrounding air pressure. The 

ethnoscience approach provides an understanding of original science that develops in society through scientific.  
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Introduction 
 

Challenging geographical conditions and problems with 

limited access to resources, poor transportation, and 

environmental health problems. In some areas with cold 

temperatures, there is no heating system as long as the 

temperature reaches 18
o
C which causes problems for 

humans living in cold regions. Some areas of Wonosobo 

have temperatures that are quite cold. Especially in the 

districts of Garung to Dieng with temperatures up to 13
o
C 

[1]. July enters a cold month with temperatures drastically 

minus for that part of the region. Therefore, research is 

aimed at overcoming the problems in winter, especially for 

middle-class people who are identified as having enough 

income for their daily needs only. Of course, buying a space 

heater requires a lot of money. Warming the room at a low 

cost is an alternative to buying a space heater in general [2]. 

The purpose of this study was to determine: 1) To determine 

the effect of time on the temperature of heating using 2 

elements and 4 elements in cold areas. 2) Knowing the 

characteristics of a room heater using a refrigerator element 

The ethnoscience study was explored through the conditions 

of the area which differed in temperature which would affect 

the room heater work system in each area. Several studies 

on temperature performance will be different for each region 

[3], [4] Analysis using time, temperature, and element 

replacement treatments to respond to the system and 

environment [5], [6]. Thermodynamic studies discuss the 

relationship between the system and environment [7], [8]. 

Heating using electricity or combustible fuels, the presence 

of resistance can improve energy transfer performance as in 

photocatalysts [9]. Electric room heating is divided into 

three main categories, namely: a) Convection heaters use 

electricity with heat generated from the heating element, 

causing the heating element to become hot due to the 

influence of space heat [10], [11]. These elements are made 

of metal or ceramic, and the whole process is called Joule 

heating. Furthermore, this heat is transferred to the air in the 

room by convection. Some heaters include fans to increase 

air circulation, while others do not. b) The infrared heater 

also uses electricity via a conductive wire, which causes the 

wire to become very hot. Heat wires emit infrared light 

which transfers heat directly to the solid surface, not the 

surrounding air. and c) The heat pump uses the same process 

as the refrigerator and air conditioner, but vice versa. 

Whereas convective and infrared heaters create more heat 

from electricity, the heat pump only removes the heat 

location. The heat pump transfers heat from outside the 

room to the room and warms it which triggers better energy 

transfer [12]. Based on the problem of space heating, cold 

conditions will be different from hot temperatures, so the 

importance of designing a space heater that is suitable for 
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cold areas and analyzing the characteristics of the 

components used will be different.  

 

Materials and Methods 
 

This research was conducted from 12 October 2019 to 30 

January 2020 in the Dieng Plateau Mountain Range, 

Wonosobo, Central Java, Indonesia. 3 locations are the 

measurement places in the heather room work, namely: 

Garung (Location 1), Kejajar (Location 2), and Dieng 

(Location 3). The research targets are: 1) Reducing costs for 

space heating devices, 2) It can be enjoyed by the middle 

class in cold temperature areas, 3) Innovation in heating 

elements using a refrigerator. The main composition used is 

the refrigerator element as a tool that generates heat and is 

conveyed out through the AC fan which has the function of 

removing air. Experiments were carried out 3 times, and in 

the first and second experiments, measurements were taken 

12 times with a vulnerable time of approximately 60 

minutes. Temperature measurements were made in each 

experiment using a thermometer. The tools and materials 

used in the manufacture of heating devices:  

 Refrigerator: As a heat source for space heating. 

 AC fan: As a spreader of warm air from the 

elements. 

 Plug wire: As a connection to electricity. 

 Digital thermometer: To measure the room 

temperature when the heater is turned on. 

 Speaker cover: As an outer cover of a space heater. 

 Switch on-off switch: To turn on the heating 

element. 

 Connecting cable: To connect one cable to another 

cable. 

 Wooden framework: As a framework for space 

heating. 

 Seng sari: As a cover from a wooden frame. 

 Wire ram: To cover the inside of a wooden frame. 

 Red paint: To paint the sides of the wooden frame 

to make it look neat. 

The working principle of the tool, the room heater made by 

the researcher is the heater produced by using the 

refrigerator element as a heat source as presented in Figure 

1.  

 
Figure 1. Design of a Heating Device Circuit 

 

The working mechanism of the room heater is by plugging a 

plug wire into the power source, the on-off switch, which 

when it is on the heater immediately turns on with 2 

refrigerator elements that produce heat which will then be 

spread out of the room with an AC fan. And to increase the 

voltage or increase the heat turn on the add element switch 

and then the elements that turn on the number of 4 which 

will produce heat. In this study, data collection was carried 

out with 3 trials. The first and second experiments were 

carried out in multiples of 5 minutes to 12 measurements for 

60 minutes. The third experiment was measured for 5 hours 

to determine the characteristics of the heater room simulator. 

The data analysis technique used in this research is a simple 

linear regression analysis. The specification of the tool used 

is the refrigerator as a heating element with the 

specifications of the Mitsubishi refrigerator 220 V / 140 

Watt, length 30 cm (13 "). And an AC fan with 

specifications 120 x 120 x 38, AC 220/240 V, 50/60 Hz 0.14 

amperes. 

 

Results and Discussion 
 

Results  

 

The results of making room heaters are expected to be used 

for the development of further experiments. From the 

experiments that have been carried out 3 times and in 

experiments 1 and 2, measurements were made 12 times. 

The third experiment carried out measurements with a 5-

hour vulnerability at location 1 presented in Figure 2. 
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Figure 2. Experiment using 2 refrigerator elements 

 

Based on Figure 2, it shows that the temperature increases 

constantly and continues to increase, the temperature state  

 

during the 2 element room heather process gives the 

response as presented in Table 1. 

Table 1. Room heather 2 refrigerator elements 

No Time (minute) Temperature (
o
C) Criteria 

1 5 ± 26,6 Temperature rises 

2 10 ± 27,2 Temperature rises 

3 15 ± 27,7 Temperature rises 

4 20 ± 27,8 Temperature rises 

5 25 ± 27,9 Constant temperature 

6 30 ± 27,9 Constant temperature 

7 35 ± 27,9 Temperature rises 

8 40 ± 28,0 Constant temperature 

9 45 ± 28,0 Constant temperature 

10 50 ± 28,1 Temperature rises 

11 55 ± 28,2 Constant temperature 

12 60 ± 28,2 Constant temperature 

 



PSYCHOLOGY AND EDUCATION (2020) 57(9): 387-395      ISSN: 00333077 

 

390 
www.psychologyandeducation.net 

 

Figure 3. Experiment using 4 refrigerator elements 

 

 Figure 3 shows the room heather experiment with 4 

refrigerator elements in cold areas, where the temperature 

continues to increase over a certain period, the duration of  

 

60 minutes, the maximum temperature is up to 29.5
0
C which 

is presented in Table 2. 

Table 2. Room heather 4 elements refrigerator

No Time (minute) Temperature (
o
C) Criteria 

1 5 ± 27,1 Temperature rises 

2 10 ± 28,1 Temperature rises 

3 15 ± 28,6 Temperature rises 

4 20 ± 28,7 Temperature rises 

5 25 ± 28,8 Temperature rises 

6 30 ± 28,9 Temperature rises 

7 35 ± 29,0 Temperature rises 

8 40 ± 29,1 Temperature rises 

9 45 ± 29,2 Temperature rises 

10 50 ± 29,3 Temperature rises 

11 55 ± 29,4 Temperature rises 

12 60 ± 29,5 Temperature rises 

 

Based on Tables 1 and 2, Figures 2 and 3 as comparison 

materials for the use of different refrigerator elements are  

 

 

presented in the comparison diagram in the experiment 

presented in Figure 4.  
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Figure 4. Comparison of the temperature of 2 and 4 refrigerator elements 

Figure 5. Gap analysis of temperature in room heather 2 and 4 refrigerator elements 

 

The gap between the two different treatments is presented in 

Figure 5.  

 

Based on the results of Gap analysis that with the same 

experiment time can produce a constant temperature when it 

is 3o minutes is presented in Figure 6. 
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Figure 6. Gap scores on different elements 

Based on the gab score, then comparing measurements at 

different locations according to different temperature points 

is presented in Table 3. 

Table 3. Comparison of location temperature and maximum heather room temperature

 Garung Village 

(Location 1) 

Kejajar Village 

(Location 2) 

Dieng Village 

(Location 3) 

Height  (mdpl) 1019 1378 2306 

Location temperature °C) 26 20 15 

Maximum temperature  (°C) 33 31 29,5 

 A comparison of location temperature and maximum 

temperature is presented in Figure 7.  

Figure 7. Maximum temperature difference for each location 
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Discussion 
 

In general, space heating uses the principle of a fan to carry 

heat away from the device, which can be made smaller 

without overheating. However, a relatively large amount of 

electricity is used to operate the fan and the elements. As for 

this heater, the fan carries heat away from the device, which 

can be made smaller without overheating. The relatively 

small amount of electricity used to operate the fan is 

partially converted to additional heat, so efficiency is not an 

issue. All heaters without external ventilation are nearly 

100% efficient, meaning that all energy input enters the 

room as heat. Most heating elements use nichrome material 

with 80% nickel and 20% chromium. This element is ideal 

in the manufacture of elements because it has a relatively 

high resistance and forms a chromium oxide layer when the 

element is heated. It does not oxidize and prevents the wire 

from breaking or burning out. So that the use of the 

refrigerator element can replace the function of the heating 

element in the room in general. 

When the refrigerator is in a state of defrosting, the 

refrigerator functions to raise the temperature to above room 

temperature so that the icicles melt. This is what inspired 

researchers to use it with a different function, namely as a 

room heater. Because the refrigerator element has the same 

function as the heating ROD and has a wire resistance for 

fire-resistant heating elements in the form of a straight or 

circular wire or ribbon. Used in heating devices such as 

toasters, hairdryers, furnaces for industrial heating, floor 

heating, space heating, heaters for defrosting, dryers, etc. 

Commonly used materials are Kanthal (FeCrAl), Nichrome 

Wire and Strips, Cupronickel (Cuni) Mixture for low-

temperature heating. The manufacture of room heaters is 

made with the main tools and materials, namely: refrigerator 

elements, ac fans, connecting cables. The most important 

component in a refrigeration machine is the refrigerant. The 

refrigerant absorbs heat from one location and dissipates it 

to another through evaporation and condensation 

mechanisms [13]. 

Based on the results of experimental data (Table 1), a 

regression analysis was carried out to determine how long it 

affected temperature using two elements of the equation y = 

0.0105x + 27.575 where time is expressed in X and 

temperature is expressed in Y. From this graph, it is known 

that the greater the value of X, the greater the value of Y, 

and vice versa. And the longer the time it takes, the higher 

the temperature produced and vice versa, the less time it 

takes, the lower the resulting temperature. However, only up 

to a temperature of ± 28.2
o
C does not exceed 100

o
C. And it 

is known that the value of the coefficient of determination 

from the graph above is R² = 0.9517, which means that the 

contribution of the influence of variable X to variable Y is 

large or close to one. Where the R square value approaches 

one, the model fit is said to be better or 95.17% of the 

independent variables influence the dependent variable.  

Based on the results of experimental data (Table 2), a 

regression analysis was carried out to determine how long it 

affected temperature using two elements of the equation y = 

0.02x + 28.3. where time is expressed in X and temperature 

is expressed in Y. From this graph, it is known that the 

greater the value of X, the greater the value of Y, and vice 

versa. And the longer the time it takes, the higher the 

temperature produced and vice versa, the less time it takes, 

the lower the resulting temperature. However, only up to a 

temperature of ± 29.5
o
C does not exceed 100

o
C. And it is 

known that the coefficient of determination (R square) from 

the graph above is R² = 1. This means that the contribution 

of the influence of variable X to variable Y is large or close 

to one. Where the R square value approaches one, the model 

fit is said to be better or 100% of the independent variables 

influence the dependent variable. The characteristics of the 

room heater after 5 hours of operation are smoke and odor. 

The smoke that appears is caused by the burning elements of 

the painted ram wire. While the smell that appears is the 

result of the burning. When using 2 heating elements it only 

creates odors in the 5th minute. Whereas when using 4 

heating elements it causes odor in the 5th minute then it 

causes odor and a little smoke. But in the 15th minute, the 

smoke is thick until the 25th minute. Cold environmental 

conditions with maximum heating of 29.5 °C are not yet 

maximal for normal room temperatures.  

In (Figure 4) shows the difference in treatment between two 

and four refrigerator elements with a duration of 60 minutes. 

This condition shows that the additional elements in the 

room heather component will produce a higher temperature. 

Cold conditions show that the study of ethnoscience in 

thermodynamics is a branch of physics that deals with the 

laws of heat movement and the change of heat from other 

forms of energy. This case also discusses the relationship 

between heat (heat) and the work done by the heat. The 

concept of thermodynamics in essence focuses its attention 

on the understanding or understanding of energy. Heat 

transfer and work effort provide two methods regarding 

adding energy or reducing energy from a system. Free 

convection is heat transfer caused by a temperature 

difference and a tight difference only and there is no 

external force to push it. Meanwhile, forced convection is 

the heat transfer of a gas or liquid flow caused by external 

forces. Forced convection can also occur driven by a 

mechanical device. Free convection occurs when the motion 

of the fluid is caused by the buoyancy force that comes from 

differences in density due to differences in temperature in 

the fluid. Dependent convection is the term used when the 

flow in a fluid is induced by external objects, such as fans, 

stirrers, and pumps, causing artificially induced convection. 

Most of the heating elements use nichrome material with 

80% nickel and 20% chromium as found in refrigerators. 

This element is ideal in the manufacture of elements because 

it has a relatively high resistance and forms a chromium 

oxide layer when the element is heated. They will not 

oxidize and prevent the wire from breaking or burning out.   

The gap score analysis (Figures 5 and 6) shows the 

existence of the same temperature at 30 minutes where the 

difference between the two and four elements of the 

refrigerator is 1
0
C, meaning that the temperature will 

increase every certain time interval which takes 30 minutes 

to get the temperature that continues to increase. The 

resistance component of the wire part of the fireproof 

heating element can be wire or ribbon in the form of straight 

or circular. Used in heating devices such as toasters, 

hairdryers, furnaces for industrial heating, floor heating, 

space heating, heaters for defrosting, dryers, etc. Commonly 

used materials are Kanthal (FeCrAl), Nichrome Wire and 

Strips, Cupronickel (Cuni) Mixture for low-temperature 
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heating. So that the refrigerator can be used as a heating 

element for the room. To transfer heat from the refrigerator 

element to the indoor air, use a fan here with an AC type. 

Because it is easier to apply. Meanwhile, the DC fan will 

increase funds because to run it must be assisted by a 

compressor. Thermodynamic studies on the concept of 

temperature and the relationship between the air pressure in 

cold areas, it is proven that the heather room system shows 

that there is a closed system that is influenced by the 

surrounding environment. The higher the temperature 

inversely proportional to the surrounding air pressure [5], 

[6]. Based on (Figure 7) shows the difference in maximum 

temperature is different, this is the height of a place on the 

earth's surface affects the high and low temperature and 

pressure of an area [14]. The higher an area, the lower the 

air temperature, every 100m of land elevation will 

experience a decrease of 0.61 °C but for dry air the air 

temperature drops 100 °C.  

Based on ethnoscience studies at three different location 

points, it shows different results for each area with the 

maximum temperature produced by the room heater. The 

results indicate that each area requires a room heater with 

different specifications with maximum temperature 

requirements. The temperature that takes into account 

environmental conditions will affect the component 

elements in the refrigerator used [15]. The amount of heat 

transferred by the air conditioning system over time. The 

cooling load consists of the heat coming from the room and 

the additional heat. The refrigeration cycle and performance 

analysis of refrigerants in refrigeration machines can be 

observed in the refrigeration machine installation scheme 

[16], [17]. The research recommendation is that in making 

room heaters it is necessary to analyze the environment with 

various temperature conditions so that it will be more 

effective in its use. 

The scientific reconstruction on the temperature analysis of 

the refrigerator used in the heather room provides more 

meaningful content. Ethnoscience has the potential to be 

used as a source of learning physics through the concepts of 

temperature and heat in exploring creative ideas or other 

scientific skills [18], [19]. Source of contextual and 

meaningful learning through practicum activities, working 

scientifically through explanation of data proven by 

experiments [20], [21].   

 

Conclusions 
 

The ethnoscience of cold temperature areas determines the 

characteristics of the room heather components that are used 

differently in general. The elements used to give the effect 

of heating faster in cold areas than in hot areas. The longer 

the room heater operating time, the higher the temperature 

produced, and vice versa. In the use of 2 heating elements, 

regression analysis is carried out and it produces y = 

0.0105x + 27.575 where the greater the X value, the greater 

the Y value. Resulting in a room temperature of 

approximately ± 28.2 °C at sixty minutes with R2 of 0.9953. 

In the use of 4 heating elements, a regression analysis is 

carried out and produces y = 0.02x + 28.3, where the greater 

the X value, the greater the Y value with R2 of 1. Producing 

a room temperature of approximately ± 29.5 
o
C at sixty 

minutes. The characteristics of the room heater after 5 hours 

of operation are smoke and odor. The smoke that appears is 

caused by the burning elements of the painted ram wire. 

While the smell that appears is the result of the burning. 

When 2 heating elements operate, the only effect within 10 

minutes is the smell of burning paint. Meanwhile, when 4 

heating elements operate, the effect within 10 minutes will 

only cause a little smoke and the smell of burning paint but 

not sharp. Furthermore, in 15 minutes it creates smoke that 

is thick enough and the smell of burning paint is quite sharp. 

Meanwhile, within 60 minutes it creates thick smoke with a 

sharp smell of burning paint. To overcome the smoke and 

odor, you can use uncoated ram wire or use other equipment 

provided it is not easy to melt or burn because the 

temperature generated by the heating element is high 

enough. The use of a room heater will have different 

performance in 3 locations with different temperatures, the 

maximum temperature obtained will also be different.  
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