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  ABSTRACT  

 
The demand for efficient distribution of oxygen cylinders at Abepura Regional General Hospital (RSUD 

Abepura) has been steadily increasing due to the growing needs of staff members and patients who 

expect high-quality service within the hospital premises. In response to this demand, this study aims to 

propose a transportation system that is not only automated but also time-saving, with the ultimate goal of 

enhancing medical services in a more efficient, eco-friendly, and safe manner. One of the main 

challenges faced in the distribution process is the hilly terrain surrounding RSUD Abepura. The 

presence of these hills makes it difficult to manually distribute the heavy 72 kg gas cylinders, which is the 

current method employed at the hospital. To overcome this challenge, this research suggests 

implementing an innovative solution—an electric trolley—that can effectively facilitate the distribution 

and flow of oxygen cylinders at RSUD Abepura. The findings of this study conclusively demonstrate that 

the electric trolley is not only a suitable but also a convenient solution for the operators and medical staff 

involved in the distribution process. By utilizing the electric trolley, they can distribute oxygen cylinders 

without facing any hindrances posed by the uphill roads, ultimately resulting in significantly improved 

time efficiency and service effectiveness at RSUD Abepura. 
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INTRODUCTION 

         Abepura Regional General Hospital (RSUD 

Abepura) has uneven and uphill floors. This condition 

also applies to the roads leading to and from the oxygen 

production room. One of the rooms that is uphill and far 

from the oxygen production room is the perinatology 

room, which requires approximately 15 cylinders of 

oxygen per day. On the other hand, the process of 

distributing oxygen cylinders still relies on a manual 

gas cylinder transportation device (trolley). The current 

oxygen trolley is made of iron material and weighs 12 

kg without any load. However, the weight of an oxygen 

cylinder with its contents is 60 kg, resulting in a total 

weight of the transportation device with the oxygen 

cylinder and its contents being 72 kg. The existing gas 

cylinder trolley is still manual and has three wheels, 

which are prone to tipping over and pose a high risk for 

the cylinder pushers and nurses. 

With the current conditions, the cylinder pushers 

and nurses often complain of fatigue and pain in 

specific parts of their bodies [1]. The use of the gas 

cylinder transportation device can have long-term 

health effects on the cylinder pushers and nurses, such 

as hernias, back pain, and fatigue. Considering the 

priority of health effects in life, human energy can be 

reduced by utilizing renewable energy with the help of 

electric motor energy [2], [3]; However, on the other 

hand, the automotive world continues to increase, 

especially in the fields of fuel and combustion 

engineering [4]–[6], design and manufacturing [7], 

intelligent cars [8], [9], and electric vehicles [10]. 

An electric motor energy is a device that converts 

electrical energy into mechanical energy [11]. 

Electric motors are divided into two types: AC 

motors and DC motors. AC motors operate using 

AC voltage (Alternating Current), while DC motors 

require a supply of direct current voltage in order to 

convert field coil voltage into mechanical motion 

energy [12]. 

Various studies have been conducted regarding 

the development of trolley transportation devices 

[13] to meet user needs. Additionally, brushless DC 

controller-based trolleys have been developed to 

enhance user satisfaction (operators) and improve 

mobility and productivity within companies [14]. 

Until now, trolley development continues in 

order to improve existing designs and increase user 

satisfaction with the transportation device (trolley) 

while reducing complaints and bodily discomfort 

[15]. 

Therefore, the objective and benefits of this 

research are to obtain a gas cylinder transportation 

device as an operational tool and to improve the 

efficiency and effectiveness of medical personnel at 

RSUD Abepura. Furthermore, it serves as a 

reference for the development of automotive 

technology, specifically in the design and 

development of electric motors.  
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RESEARCH METHOD 

The schematics of research materials and 

equipment can be seen in Figures 1 and 2. Furthermore, 

this research has two variables, namely the independent 

variable and the dependent variable. The independent 

variable is the variable that influences the occurrence of 

changes or the emergence of the dependent variable. 

The dependent variable is the variable that is influenced 

or caused by the presence of the independent variable. 

Therefore, this study involves three variables, which 

are: 

• The independent variable is the distributed oxygen 

cylinder. 

• The dependent variable is the distance traveled, 

terrain conditions, and cylinder weight. 

• The control variable is the required electrical 

energy. 

 

 
Figure 1. Oxygen cylinder as a test material 

 

 
Figure 2. Details of the electric trolley test equipment 

 

Research instruments are tools or facilities used by 

researchers to collect data, making their work easier and 

obtaining better, more accurate, complete, and 

systematic results that are easier to process. The 

research instruments used in this study are: 

• Ammeter, used to measure the magnitude of 

current. 

• Multitester, used to measure the magnitude of 

voltage. 

• Stopwatch, used to measure the running time of 

the trolley. 

• Inclinometer, used to measure the road 

inclination. 

 

RESULT AND DISCUSSION 

Figure 3 shows the condition of the Abepura 

Hospital which has an uneven road structure and has 

many roads or paths that go up and down; Apart 

from that, it can also be seen that the means of 

transporting oxygen gas cylinders (trolley) is 

operated manually (driven) using human power. 

 

 
Figure 3. Road condition (left) and manual gas 

cylinder trolley (right) at Abepura Hospital. 

 

Inclination 0° 

         

 
Figure 4. Comparison of the output voltage and the 

percentage of the potensio at a slope of 0° 

 
From Figure 4 it can be seen that there is a 

consistent relationship between the magnitude of the 

applied voltage and the percentage of potential valve 

opening on the electric trolley. Moreover, it is also 

seen that the greater the percentage of potentiometer 

valve opening, the lower the generated voltage used. 

Conversely, the smaller the percentage of potential 

valve opening, the higher the generated voltage 

used. 

At the potential valve opening of 45%, the 

voltage used reaches its highest point of around 

12.35 Volts. This shows that at this percentage of 

openings, the flow of electricity that enters the 

electric trolley system becomes more limited, so that 
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the voltage used also increases. On the other hand, at a 

potential of 70%, it can be seen that the used voltage 

reaches its lowest point around 12.18 Volts. This shows 

that at a greater percentage of valve opening, the 

incoming electricity flow becomes greater, so that the 

applied voltage becomes lower. This analysis is in 

accordance with previous studies on the effect of valve 

opening and ignition degree, and discussed from 

another perspective [16], [17]. 

These results indicate that the adjustment of the 

potentiometer valve opening on the electric trolley has a 

significant effect on the amount of voltage or power 

used. By manipulating or varying the potentiometer 

valve opening, the user or operator can control the 

amount of voltage generated by the electric trolley 

according to specific needs and requirements. 

 

 
Figure 5. Comparison of operational time and potensio 

percentage at 0° slope 

 

 
Figure 6. Comparison of output voltage and operating 

time at 0° slope 

 

On the other hand, from the observations it is also 

seen that there is a visible relationship between the 

potential valve opening and the operating time and the 

voltage used by the electric trolley. The larger the 

potentiometer valve opening, the operational time of the 

electric trolley tends to decrease, while the voltage used 

increases with time. 

Furthermore, Figure 5 shows that the larger the 

potentiometer valve opening, the shorter the operating 

time of the electric trolley. At the highest potential 

valve opening, the operational time reaches around 9.4 

seconds, while at the lowest potential valve opening, the 

operational time reaches around 14.3 seconds. This 

shows that the larger the potentiometer valve opening, 

the faster the electric trolley operates. 

Meanwhile, Figure 6 shows that there is an 

increase in the applied voltage along with the 

increasing usage time of the electric trolley. At the 

beginning of the operational time of about 9.4 

seconds, the voltage used is around 12.17 Volts. 

However, as time goes by until it reaches 14.3 

seconds, the used voltage increases to around 12.35 

Volts. That is, the longer the electric trolley is used, 

the higher the generated used voltage will be. 

These results indicate that the potential valve 

opening and operating time of the electric trolley 

have an influence on the generated applied voltage. 

The larger the potentiometer valve opening and the 

longer the operating time, the higher the voltage 

used generated by the electric trolley. This needs to 

be considered in setting up and using electric 

trolleys to ensure that the voltage used remains 

within safe limits and according to operational needs 

[18]. 

 

Inclination 5° 

 

 
Figure 7. Comparison of the output voltage and the 

percentage of the potential at a slope of 5° 

 

 
Figure 8. Testing the performance of the electric 

trolley on a road slope of 5° 

 

Furthermore, the performance test of the 

electric trolley was carried out on a hospital road 

with a slope of 5°, and it was found that the slope 

factor of the hospital road plays an important role in 

the performance and operation of the electric trolley. 
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Figure 7 shows that the relationship between the applied 

voltage and the valve opening of the potentiometer has 

a trend similar to that seen in Figure 4. However, there 

is an interesting phenomenon that can be seen, namely a 

sudden voltage spike at 95% potentiometer. This shows 

that the degree of inclination of the hospital road has a 

significant effect on the performance of the electric 

trolley. 

This analysis is supported by the results of tests 

and observations which can be seen in Figures 9 and 10. 

Figure 9 shows that the larger the potential opening, the 

operational time or travel time of the electric trolley 

decreases. This indicates that the electric trolley can 

operate faster with a larger potential opening. 

Meanwhile, Figure 10 shows a sudden voltage spike at 

a shorter operational time. This shows that when the 

electric trolley passes through areas with steeper slopes, 

the applied stress increases significantly. 

In addition, these results also show that the use of 

electric trolleys in conditions with steep slopes requires 

a greater electric current to maintain the stability and 

performance of the machine. This analysis is in 

accordance with previous research on electric vehicle 

operations which is discussed from another point of 

view [19], [20]. The voltage spike on a steep slope can 

be interpreted as an attempt by the machine to 

overcome a greater challenge in moving the trolley. 

 

 
Figure 9. Comparison of operational time and potency 

percentage at 5° slope 

 

 
Figure 10. Comparison of output voltage and operating 

time at 5° slope 

 

 
Figure 11. Testing the performance of the electric 

trolley on a road slope of 10° 

 

These results have a very positive impact 

because they have great potential to become input 

and scientific information that is very important in 

designing strategies for using electric trolleys at the 

Abepura Regional General Hospital. Setting and 

selecting the right potentiometer valve opening can 

help improve the efficiency and performance of the 

electric trolley, especially when passing through 

areas with steep slopes. 

Furthermore, an understanding of the voltage 

spikes that occur on steep slopes can also be 

considered in the maintenance of electric trolleys to 

ensure operational reliability and safety. 

Moreover, by combining information from Figure 4, 

Figure 7, Figure 9, and Figure 10, it can be 

concluded that the potential valve opening, road 

slope, operational time, and applied voltage are 

interconnected and influence each other in the 

performance and use of electric trolleys. 

 

Inclination 10° 

          Furthermore, testing the performance of the 

performance electric trolley was also carried out on 

a 10° slope of the hospital road (Figure 11). From 

the test results and observations it can be seen that 

the pattern is the same as the performance of the 

electric trolley at a slope of 0° and 5°. The 

difference is the amount of applied voltage 

generated at a certain time and potential.  

 

 
Figure 12. Comparison of the output voltage and the 

percentage of the potential at a slope of 10° 
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Figure 13. Comparison of operational time and potency 

percentage at 10° slope 

 

These results indicate that the slope of the hospital 

road has a significant impact on the performance of the 

electric trolley. Even though the performance patterns 

are similar, at a slope of 10°, the applied voltage 

generated is higher than the other slopes at the same 

time and potential. This is shown in Figures 12, 13, and 

14. Figures 12 and 13 show that the voltage and 

resulting operational time decreases with the percentage 

of a potential opening. These results indicate that as the 

slope of the road increases, the electric trolley requires a 

more excellent supply of electrical energy to run 

correctly. 

As for Figure 14, the results show that the voltage 

used increases with increasing operational time. Once 

again, these results reinforce that the slope of the 

hospital road affects the energy and voltage 

requirements required by the electric trolley. The 

steeper the slope of the road, the higher the voltage 

required to maintain the performance and stability of 

the machine during operation. 

This scientific information becomes very 

important in the operation of electric trolleys in 

hospitals. Proper arrangement and selection of potential 

needs to be considered to ensure optimal performance 

and efficient energy use on various road slopes. In 

addition, an understanding of the difference in applied 

voltage on various road slopes can assist in the 

maintenance and maintenance of electric trolleys to 

ensure good performance and prevent the risk of 

operational failure [21]. 

 

 
Figure 14. Comparison of output voltage and operating 

time at 10° slope 

 

 

CONCLUSIONS 

Research on the effect of the degree of 

inclination on the performance of the electric trolley 

has been completed, and found several important 

findings. 

1. The incline of the hospital road has an impact 

on the energy and voltage demands of the 

electric trolley. As the road becomes steeper, a 

greater amount of voltage is necessary to 

sustain the machine's performance and stability 

during its operation. 

2. This scientific knowledge holds significant 

importance in the functioning of electric 

trolleys within hospitals. It is crucial to 

carefully plan and choose the appropriate 

voltage requirements to guarantee optimal 

performance and efficient energy utilization 

across different road inclinations. 

3. By understanding the relationship between the 

potentiometer valve opening and the applied 

voltage, appropriate adjustments can be made 

to meet the desired needs and specifications. 

The practical thing that can be done is by 

adjusting the potentiometer valve opening at a 

certain level, a used voltage can be generated 

that is in accordance with the operational needs 

of the electric trolley. This can help increase 

the efficiency and performance of the electric 

trolley in distributing oxygen cylinders at the 

Abepura Regional General Hospital. 

4. For the future works, thus it is necessary to use 

differential components on the trolley's wheels 

so that the maneuverability of the trolley in 

dealing with various road conditions or terrain 

becomes more optimal. The trolley can quickly 

turn, go around bends or pass obstacles with 

better control. This will increase safety and 

comfort for operators or trolley users in 

carrying out their duties.  
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