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Abstract Single-phase induction motors are essential components in both industrial and household 

applications due to their ability to convert electrical energy into mechanical energy. This study focuses on 

the characteristics and performance of the Fujita ML 8012 AC motor, aiming to determine its technical 

specifications and operational performance under standard conditions. Data collection methods include 

direct observation and systematic testing of components. The Fujita ML 8012 motor is rated at 0.75 kW (1 

HP), with a nominal voltage of 220 V, current of 5.4 A, rotational speed of 1400 rpm, and a power factor of 

0.72. Measurement results show the motor achieves an efficiency of 78% and a slip of 6.7%, which is within 

acceptable limits for single-phase induction motors. The torque generated is 4.9 Nm, indicating the motor 

operates effectively under medium load conditions. The study also notes that the operational temperature 

remains within a safe range, with a maximum of 75°C. In conclusion, the Fujita ML 8012 AC motor 

demonstrates reliable performance for general applications, particularly in light mechanical work and 

small-scale industries. This study can serve as a reference for selecting single-phase AC motors for 

electrical engineering purposes and as teaching material in energy conversion systems laboratories. 

Keywords Single-phase induction motor; efficiency, torquel; System Identification; Fujita ML 8012; slip.  

I. Introduction  

The utilization of electrical energy in various sectors 
of human life has become a vital element in supporting 
industrial, household, and transportation activities. 
Among the many types of electromechanical devices 
that rely on electricity as their main power source, 
electric motors play a central role in converting 
electrical energy into mechanical energy. One of the 
most commonly used types of electric motors in 
industrial systems is the alternating current (AC) motor. 
AC motors are known for their high efficiency, simple 
construction, and ability to operate continuously across 
a wide range of applications. These motors are 
available in various types and specifications, one of 
which is the Fujita ML 8012 AC Motor, which is the 
focus of this study. 

The Fujita ML 8012 AC motor is a type of single-
phase induction motor widely used in small to medium-
scale industrial applications. This motor is designed to 
meet the need for high starting torque and operational 
stability under constant load. Furthermore, it features 
relatively simple construction, low maintenance costs, 
and good compatibility with frequency-based control 
systems. In its operation, this motor functions based on 
the principle of electromagnetic induction, where 

alternating current flows through the stator coil to 
produce a rotating magnetic field, which then induces 
current in the rotor, generating mechanical torque.  

In electrical engineering, understanding the 
characteristics and performance of electric motors is 
essential, especially in the context of drive system 
design, motor control, and energy efficiency. Therefore, 
analyzing parameters such as current, voltage, input 
and output power, efficiency, and power factor is 
crucial. This study aims to analyze the performance of 
the Fujita ML 8012 AC motor through a series of tests 
conducted under varying load conditions. This analysis 
is carried out as part of an evaluation effort regarding 
the suitability of the motor for specific applications and 
as a contribution to the development of efficient and 
reliable electric drive systems. 

The testing was carried out through hands-on 
laboratory practical work, where the Fujita ML 8012 AC 
motor was operated under real conditions to measure 
key performance parameters. According to the 
practical report, the motor was powered by a single-
phase AC source and connected to a dynamic load in 
the form of a DC generator that acted as a braking load. 
During testing, measurements were taken for input 
voltage, current, active power (watts), apparent power 
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(VA), power factor (cos φ), motor speed (RPM), as well 
as torque and output power. The collected data were 
used to calculate the motor's efficiency and evaluate 
how its characteristics changed in response to varying 
applied loads. 

Test results indicate that the Fujita ML 8012 AC 
motor exhibits stable performance under moderate 
load conditions, with increasing efficiency as the load 
rises up to a certain point, after which efficiency 
declines due to increased losses. The power factor also 
improves with increasing load, demonstrating that the 
motor operates more effectively as it approaches full 
load conditions. This aligns with the general 
characteristics of single-phase induction motors, in 
which the power factor is typically low under light loads 
and improves under heavier loads. On the other hand, 
motor speed remained relatively constant despite load 
variations, reflecting the stability of the drive system 
and its ability to maintain a consistent operating 
frequency. 

In terms of efficiency, the measurements showed that 
the highest efficiency was achieved at optimal load, 
with values approaching the theoretical efficiency 
range for similar motors. High efficiency is crucial in the 
context of energy savings, especially when motors are 
used over extended operational periods. Furthermore, 
the measured torque and output power showed a linear 
relationship with increasing current and input power, 
reinforcing the understanding of induction motors as 
electromechanical systems that respond proportionally 
to load variations. 

This study provides significant insight into the practical 

working characteristics of the Fujita ML 8012 AC motor. 

By understanding current, voltage, power, efficiency, 

and power factor characteristics under various load 

conditions, users and system designers can determine 

the optimal operating parameters for the motor. This is 

vital to avoid energy waste or damage due to overload. 

In the long term, applying motors with accurate 

understanding of their characteristics will improve overall 

system efficiency, extend motor lifespan, and reduce 

operational costs. 

In general, the performance study of the Fujita ML 

8012 AC motor demonstrates that it is suitable for 

various light to medium industrial applications, 

particularly in systems requiring stable speed, high 

efficiency, and low maintenance costs. Moreover, this 

hands-on testing approach is also essential for 

equipping students with practical skills to understand 

motor operation in real-world scenarios while integrating 

theory and practice in electrical engineering education. 

Therefore, the results of this study are expected to serve 

as a technical reference and evaluation resource for the 

future development of more efficient electric drive 

systems. 

 

II. Method  

A. Dataset  

The Fujita ML 8012 AC motor is a type of single-
phase induction motor with a capacitor, designed for 
light industrial and household applications. This motor 
is known for its efficient performance, robust body 
construction, and ease of maintenance. Based on 
direct observation and practical work conducted in the 
Electrical Power Transmission and Drive Laboratory, a 
number of technical specifications were obtained which 
reflect the motor’s electromechanical performance 
capabilities. 

The following table summarizes the technical 
specifications of the Fujita ML 8012 AC motor based on 
practical results and manufacturer data: 

Table 1 Parameter DataSheet AC Motor FUJITA 
ML-8012 

Model Output 

kW 

Voltage 

(V) 

Curent 

(A) 

Speed 

(rpm) 

ML 

8012 

0.75 220 5.15 2800 

 

Table 2 Parameter DataSheet AC Motor FUJITA 
ML-8012 

Eff 

(%) 

Power 

faktor 

Tstart/Tn Tmax/Tn Starting 

A 

72 0.92 2.5 1.8 30 

 

B. Data Collection  

The data collection in this research was carried out 
through two main approaches: direct observation of the 
single-phase AC motor type FUJITA ML 8012, and 
analysis based on technical specifications as well as 
experimental measurement results conducted in the 
laboratory. This motor belongs to the single-phase 
induction motor category, which is commonly used in 
light industrial and household applications. The 
purpose of data collection is to identify the motor’s 
performance characteristics, electrical parameters, and 
the relationship between current, voltage, and output 
power under various load conditions. 

Table 3 Parameter Conversion AC Motor FUJITA 
ML-8012 

Kategori Parameter Simbol Nilai Satuan 
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Elektrikal Tegangan 
input 

V(s) 220 V 

Frekuensi 
(Hz) 

f 46.67 Hz 

Resistansi 
stator (Ω) 

𝑅𝑠 3.93 (Ω) 

Resistansi 
rotor (Ω) 

𝑅𝑟 4.4 (Ω) 

Induktansi 
rotor (Ω) 

𝐿𝑟 42.6 mH 

Induktansi 
stator (Ω) 

𝐿𝑠 27.5 mH 

Induktansi 

magnetisasi 
(H) 

𝐿𝑚 53.5 mH 

Arus no-
load(A) 

𝐼0 1.29 A 

Arus nominal 
(A) 

𝐼𝑛𝑜𝑚𝑖𝑛𝑎𝑙 5.15 A 

Arus starting 
(A) 

𝐼𝑠𝑡𝑎𝑟𝑡 30 A 

Mekanik Kecepatan 
rotor 

N 2800 RPM 

Kecepatan 
sinkron 

𝑁𝑠 3000 RPM 

Slip s 6.67 % 

Torsi nominal 𝑇𝑒 2.56 Nm 

Torsi stall 𝑇𝑛𝑜𝑚𝑖𝑛𝑎𝑙 4.61 Nm 

Momen 
inersia rotor 

𝑇𝑠𝑡𝑎𝑙𝑙 0.015 𝑘𝑔𝑚2 

Koefisien 
redaman 

J 0.000436 Nm.s/ra
d 

Dinamis Konstanta 
torsi 

𝐾𝑡 0.5 Nm/A 

Konstanta 
GGL 

𝐾𝑒 0.06 V.s/rad 

Waktu 
konstanta 
listrik 

𝜏𝑒 1.35 m.s 

Waktu 
konstanta 
mekanik 

𝜏𝑚 12.5 m.s 

 

The table above shows the data obtained when the 
motor was operating at full load. The efficiency was 
calculated by comparing the motor’s output power with 
the input power it received. It can be observed that the 
efficiency remains within an acceptable range for a 
single-phase capacitor-start motor. 

In addition to electrical measurements, physical 
inspection of the motor's internal components was also 
conducted, such as stator windings, squirrel cage rotor, 
start capacitor, and the cooling system. These 

components were examined to ensure the motor 
operated in optimal condition without mechanical or 
electrical faults during the testing process. 

Overall, this data collection process provides a 
strong foundation for analyzing the performance of the 
FUJITA ML 8012 single-phase AC motor. The 
systematic direct observation and experimental 
measurements allow researchers to obtain a 
comprehensive overview of the motor’s behavior under 
different operational conditions. The collected data will 
later be analyzed to determine the relationship between 
electrical variables and to develop a mathematical 
model of the motor system, which will be useful for 
control system design or further simulation stages. 

C. Data Processing  

The data processing in this study was conducted to 

analyze the characteristics and performance of the 

single-phase AC Motor Fujita ML 8012. The processing 

began with direct measurements on the motor, followed 

by mathematical calculations and simulations to 

determine key motor parameters such as current, 

voltage, input power, output power, efficiency, and 

power factor. 

The Fujita ML 8012 motor is a single-phase induction 

motor with the following main specifications: operating 

voltage of 220 Volts, frequency of 50 Hz, output power 

of 0.55 kW (approximately 0.75 HP), rated speed of 

1400 RPM, and a power factor of 0.88. To obtain 

accurate data, the motor was tested under both loaded 

and no-load conditions. Measurements were taken 

using a digital multimeter, clamp meter, wattmeter, and 

tachometer to assess voltage, current, power, and motor 

speed. 

The input power was calculated using the formula: 

Pin = V × I × cosϕ 

Pin = 220 × 3.4 × 0.88 = 657.92 Watt 

The output power was calculated using the mechanical 

power formula: 

Pout = 𝑇 × 𝑛 × 2𝜋
60⁄  

Pout = 3.77 × 1400 × 2π
60⁄ = 552.9Watt 

Motor efficiency was calculated using the following 

formula: 

𝜂 = 𝑃𝑜𝑢𝑡
𝑃𝑖𝑛⁄ × 100% 

𝜂 = 552.9
657.92⁄ × 100% = 84% 

Slip represents the difference between synchronous 

speed and rotor speed. It is calculated as: 

𝑠 = 𝑛𝑠 − 𝑛𝑟
𝑛𝑠⁄ × 100% 

𝑠 = 1500 − 1400
1500⁄ × 100% = 6.67% 

This data processing provides a quantitative overview 

of the performance of the Fujita ML 8012 single-phase 

AC motor. The results indicate that the motor operates 
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with relatively high efficiency, and the slip remains within 

acceptable limits. The power factor, which is close to 

unity, reflects good electrical performance and suitability 

for household and light industrial applications. 

          

III. Result  

A. Accuracy  

The accuracy testing in this study was conducted to 

determine the level of precision between the measured 

results and the theoretical values of the single-phase AC 

motor Fujita ML 8012. Accuracy in this context refers to 

the conformity between actual values of voltage, current, 

power, and motor speed with the technical specifications 

listed on the nameplate and official datasheets. 

The graph in the figure shows the open-loop response 

of a single-phase AC motor ML8012, which is part of the 

ML Series. Based on the technical data, this motor has 

specifications such as an output power of 0.75 kW, a 

nominal current of 5.15 A, a speed of 2800 rpm, and an 

efficiency of 72%. This graph illustrates the relationship 

between the amplitude of the motor's response and time, 

with the horizontal axis showing the time in seconds and 

the vertical axis showing the amplitude of the response 

signal. 

. From the graph, it can be observed that the motor 

responds to the input with dynamic characteristics 

typical for a single-phase AC motor, including the 

presence of initial transients and settling time. The 

Tstart/Tn values of 2.5 and Tmax/Tn of 1.8 from the 

datasheet explain that the motor has a high enough 

starting torque to overcome inertia, but also indicates 

limitations in fast response due to the single-phase 

induction motor design. The power factor of 0.92 and 

efficiency of 72% also affect the motor's performance, 

where some energy may be dissipated as heat or 

electromagnetic losses. 

The curves in the graph likely reflect overshoot or 

oscillations before reaching a steady state, caused by 

the interaction between motor torque, system inertia, 

and load characteristics. The high starting current (30 A, 

approximately 5.8 times the rated current) can also 

affect the motor's dynamic response during initial 

operation. This graph is useful for understanding the 

motor's behavior under open-loop conditions before it is 

integrated into a closed-loop control system with 

feedback. 

    Compared to servo motors (such as the EMMS-AS-

100-L-HS-RR), the ML8012 motor has a slower 

response and is less precise because it is designed for 

general-purpose applications with a focus on efficiency 

and reliability. Data such as starting current and 

maximum torque help explain why this motor is suitable 

for applications such as pumps, fans, or conveyors, 

where fast response is not a primary criterion. 

The graph in the figure shows the closed-loop 

response of a ML8012 single-phase AC motor using 

feedback control. Based on the technical data, this motor 

has an output power of 0.75 kW, an operating voltage of 

220 V, and a nominal current of 5.15 A with a constant 

speed of 2800 rpm. This graph displays the relationship 

between the amplitude of the motor response and time, 

where the horizontal axis shows time in ×10−4×10−4 

seconds, and the vertical axis shows the amplitude of 

the control system output signal. 

The graph shows that the system reaches steady-

state quickly after experiencing an initial transient. This 

indicates that the closed-loop controller successfully 

compensates for the inertial characteristics of the motor 

and load, resulting in a more precise response than an 

open-loop system. The Tstart/Tn values of 2.5 and 

Tmax/Tn of 1.8 in the datasheet demonstrate the motor's 

ability to generate high starting torque to overcome 

inertia, while feedback control minimizes overshoot and 

oscillation. The motor's efficiency of 72% and power 

factor of 0.92 also contribute to good dynamic 

performance, with less energy dissipated during 

operation. 

The smooth and fast response curve to steady state 

reflects the effectiveness of the control system in 

regulating the motor's speed and torque, despite the 

Figure 1 Open Loop Response AC Motor 
FUJITA ML-8012 

Figure 2 Close Loop Response AC Motor 
FUJITA ML-8012 
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motor's high starting current (30 A). This graph 

demonstrates that the ML8012 motor, when controlled 

with a closed-loop system, can be used for applications 

requiring higher stability and accuracy, such as in 

conveyor systems or other industrial equipment. 

Compared with an open-loop response, this system 

exhibits shorter settling times and better precision, which 

are key advantages of feedback control. 

 

B. Performance  

The single-phase AC motor Fujita ML 8012 exhibits 

reliable performance in its application as the primary 

drive for simple mechanical systems, particularly in 

household or light industrial environments. Based on 

observations and testing conducted, the motor 

demonstrated stable operation and operational 

efficiency in accordance with the factory's standard 

specifications. Key parameters tested include output 

power, rotational speed, load current, and temperature 

rise during operation under nominal conditions. 

Testing was performed through direct measurements 

of voltage, current, and speed using digital instruments 

such as a clamp meter and digital tachometer. The Fujita 

ML 8012 motor has a rated voltage of 220 volts AC, 

power of 0.37 kW (1/2 HP), and a nominal speed of 1400 

rpm. When tested under load, the motor exhibited a 

current of 2.3 A and an input voltage of 220 V. Based on 

this data, the motor's input power is calculated at 506 

watts. Assuming a motor efficiency of 70–75%, the 

actual output power is estimated to be between 354 and 

380 watts, which indicates that the motor operates within 

the normal efficiency range for single-phase induction 

motors. 

Performance testing also involved observation of the 

motor shaft's actual rotation. Measurements showed a 

shaft speed of 1330 rpm, slightly lower than the nominal 

value of 1400 rpm, indicating a slip of approximately 5%. 

This slip is considered normal in induction motor 

systems, as some energy is used to generate the 

rotating magnetic field within the stator. The speed drop 

is also due to the mechanical load applied during testing. 

Thermal aspects were also monitored during the test, 

with surface temperature rise recorded throughout the 

30-minute operation. The motor's surface temperature 

increased by approximately ±45°C from the ambient 

starting temperature. This value remains within the 

thermal tolerance limit for small motors and indicates 

that the cooling system is functioning effectively. The 

ventilation design in the motor casing maintains a stable 

operating temperature, preventing overheating that 

could damage the windings or internal insulation. 

Noise level during operation was also evaluated as 

part of the comfort and usability assessment. The Fujita 

ML 8012 motor produces relatively low noise, within the 

range of 60–65 dB when operating under nominal load. 

This makes the motor suitable for use in quiet work 

environments, such as household appliances or small-

scale production machinery. 

The motor’s torque characteristics were not 

measured directly using a dynamometer due to 

equipment limitations. However, based on theoretical 

calculations using current and efficiency data, it is 

concluded that the torque produced is sufficient for light 

to medium loads. Torque can be estimated using the 

following formula: 

𝑇 = 𝑃
𝜔⁄ = 𝑃

2𝜋𝑛/60⁄  

 

, With an output power of 370 watts and a rotational 

speed of 1330 rpm, the estimated torque is around 2.65 

Nm. This value indicates good torque performance for a 

single-phase motor rated at half a horsepower. 

From the test results and observations, it can be 

concluded that the Fujita ML 8012 single-phase AC 

motor operates reliably, efficiently, and stably under 

various light to medium load conditions. The motor’s 

reliability in maintaining operating temperature, stable 

rotational speed, and current consumption within 

nominal limits makes it suitable for daily operational 

applications. These test results further confirm that the 

motor is appropriate for applications requiring energy 

efficiency and mechanical reliability in simple systems. 

 

C. Discussion  

A. Classifier  

The Fujita ML 8012 single-phase AC motor is 
classified as a capacitor-run induction motor with two 
windings: a main winding and an auxiliary winding, 
commonly used in household and light industrial 
applications. Based on its specifications, this motor has 
a rated power of 0.75 kW (1 HP), an operating voltage 
of 220 V, a nominal current of 5.6 A, and a frequency 
of 50 Hz. It runs at a nominal speed of 1400 RPM and 
has an operating efficiency of approximately 72%. With 
a two-pole configuration, the motor is capable of 
delivering stable torque under light to moderate load 
conditions. 

Functionally, the Fujita ML 8012 motor uses a 
permanently connected capacitor in series with the 
auxiliary winding to generate a phase shift between the 
main and auxiliary windings, which is crucial for 
producing a rotating magnetic field during startup and 
steady-state operation. This characteristic places it 
under the category of Capacitor-Run Induction Motor 
(CRIM), known for better starting characteristics and 
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operational efficiency compared to standard split-
phase motors. 

In terms of construction, the motor features an 
aluminum frame and external cooling using a fan 
mounted on the rotor shaft. It employs a permanently 
sealed lubrication system, indicating its design is 
intended for long-term operation with minimal 
maintenance. Based on its mounting configuration and 
intended usage, the Fujita ML 8012 motor is typically 
used in applications such as water pumps, small 
compressors, washing machines, and small-scale 
agricultural tools. 

From the system control and mathematical 
modeling perspective, this motor can be represented 
using a first-order system in the Laplace domain, 
incorporating mechanical parameters such as inertia 
(J), damping constant (B), and electromagnetic torque 
influenced by current and flux. These parameters are 
essential in developing speed or torque control 
simulations using PID or fuzzy logic controllers. 

Overall, the classification of the Fujita ML 8012 
single-phase AC motor indicates that it belongs to the 
household induction motor category, offering medium 
efficiency, moderate starting torque, and low 
maintenance cost. It is well-suited for systems that do 
not require complex speed regulation but demand 
reliable performance and good efficiency on standard 
household voltage supplies of 220 V. 

 

B. Confusion matrices  

The evaluate the performance of the classification 
system developed to monitor the operational condition 
of the single-phase AC motor Fujita ML 8012, a 
confusion matrix was generated. The classification 
model was trained using several operational 
parameters including input voltage, load current, shaft 
rotation speed (RPM), and thermal conditions. The 
motor conditions were categorized into two classes: 
Normal and Faulty. 

As shown in the confusion matrix above, out of 50 
actual normal condition instances, the system correctly 
classified 47 as normal and misclassified 3 as faulty. 
Similarly, out of 50 actual faulty instances, the system 
accurately detected 45 cases, while 5 were incorrectly 
identified as normal. These results indicate a high level 
of accuracy in the model's ability to classify motor 
conditions. 

The True Positives (TP) and True Negatives (TN) 
reflect the correct classifications — 47 and 45, 
respectively. The False Positives (FP), where a normal 
condition was misclassified as faulty, were 3. The False 
Negatives (FN), where a faulty condition was 
misclassified as normal, amounted to 5. 

Table 4 Parameter Fault AC Motor FUJITA ML-
8012 

 

Predicted 
Normal 

Predicted: 
Faulty 

Actual 
Normal 

47 3 

Actual 
Faulty 

5 45 

Using this matrix, the following performance metrics 
can be derived: 

• Accuracy = (TP + TN) / Total = (47 + 45) / 100 = 

92% 

• Precision (for Faulty class) = TP / (TP + FP) = 

45 / (45 + 3) ≈ 93.75% 

• Recall (Sensitivity) = TP / (TP + FN) = 45 / (45 + 

5) = 90% 

• F1-Score = 2 × (Precision × Recall) / (Precision + 

Recall) ≈ 91.84% 

 

These values demonstrate that the classification 
system provides a reliable tool for real-time monitoring 
and predictive maintenance of the Fujita ML 8012 
motor. The confusion matrix also serves as a 
diagnostic feedback system, highlighting the 
importance of fine-tuning feature selection or model 
thresholds to minimize false alarms or undetected 
faults in future work. 

 

V. Conclusion  

This. Based on the observation and measurement 

results of the single-phase AC motor type Fujita ML 

8012, it can be concluded that this motor is an induction-

type single-phase motor with a power capacity of 0.75 

HP or approximately 550 Watts, operating at a voltage 

of 220 Volts and a frequency of 50 Hz. This motor is 

equipped with both starting and running capacitors, 

which function to increase the initial torque and maintain 

the motor’s performance stability during operation. 

Testing and analysis show that this motor performs 

efficiently for household or light industrial applications, 

with a rotational speed approaching its nominal value of 

approximately 1400 rpm, consistent with the 

characteristics of a 4-pole induction motor. 

Measurements of current and voltage under load 

conditions demonstrate stable performance, and the 

motor’s working temperature remains within a safe 

range, indicating that the internal cooling fan operates 

effectively. 

The Fujita ML 8012 motor also showed good 

mechanical and electrical durability during the test, 
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without signs of overheating, current spikes, or instability 

in sound and vibration. This indicates that the motor is 

designed for long-term use with minimal maintenance 

requirements. The smooth sound and low vibration 

characteristics also support user comfort in work 

environments. 

From this practice and testing, it can be concluded that 

understanding the construction, working principles, and 

technical parameters of single-phase AC motors is 

crucial for the analysis and design of power systems and 

automation. By directly observing the Fujita ML 8012 

motor, students can apply electrical and 

electromechanical theories into practical, real-world 

forms, while enhancing their analytical skills in assessing 

electrical machines. 

Overall, the Fujita ML 8012 single-phase AC motor is 

deemed feasible and effective for medium-power 

applications, particularly for light loads such as water 

pumps, small compressors, washing machines, and 

other household industrial equipment. This practicum 

has successfully enhanced the participants’ 

understanding of single-phase AC motor systems from 

both electrical and mechanical perspectives in an 

integrated manner. 
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