
IJSRD - International Journal for Scientific Research & Development| Vol. 5, Issue 02, 2017 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 169 

Smart Phase-Control and Real Time Monitoring of Single Phase 

Induction Motor with Respect to Load 
Ravikant Adil1 Prashant Garg2 

1BE Student 2Assistant Professor 
1,2Department of Electrical Engineering 

1,2Scope college, Bhopal (India)

Abstract— Single Phase AC motors continue to be the 

primary solution for air-movement, pumping and 

compressor applications. Their low cost and availability 

make them ideal for low-performance systems. DC 

Brushless platforms attempt to address these applications 

but their higher cost and complexity continue to form 

impenetrable barriers of entry. They are viewed as overkill 

for most applications. Single-Phase Inverter Drives have 

come on the scene, making headway, but remain complex 

and costly. Phase-Control solutions are being revisited and 

upgraded to fill the void. This paper explores the 

performance limitations and trade-offs of the Phase-Control 

solution and clarifies the boundaries under which the 

TRIAC Phase-control is preferred method of speed control 

and the improvements provided by smart phase-control 

using ARDUINO hardware and MATLAB. 
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I. INTRODUCTION 

Variable speed motor controls have been available for many 

years. As technology progresses, major innovations and 

improvements have been made in sophisticated systems 

improving the motor drive performance and reducing cost 

and complexity of the available solutions. Thus, 

improvements in the performance and availability of AC 

inverter (Inverters) [1] solutions as well as DC brushless 

drives (BLDC) and motors have brought these solution 

options into the market in greater numbers. Of greatest 

interest is going back to revisit the Phase-control platform 

[2] that has been around for many years and look at the 

innovations and improvements that are available. 

Comparisons will be made to the single-phase inverter 

designs [3] but I will not directly cover Inverter design 

innovations here. Most single-phase motors are not designed 

to work well with high frequency inventers [3] resulting in 

bearing pitting and motor performance degradation. The 

results demonstrate that with careful attention to the 

application requirements and applying state-of-the-art 

technology to the basic TRIAC topology[1] a good cost- 

performance solution can be provided that will allow 

variable speed to be incorporated into numerous applications 

that were not viable for the manual controlled TRIAC or the 

expensive Inverter solution. Upgrading TRIAC control 

results in smart performance competitive solutions at a 

lower cost. 

II. ELECTRIC DRIVES 

Systems employed for motion control are called drives. 

Motion control is required in industrial as well as domestic 

applications like transportation system, rolling mills, paper 

mills, textile mills, machine tools, fans, pumps, robots, 

washing machines etc. Motion control may be translational, 

rotational or combination of both. Generally, a drive system 

is basically has a mechanical load, a transmission system 

and a prime mover [4]. The prime mover may be I.C. 

engine, steam engine, turbine or electric motors. However, 

electric motors are predominantly used employed as prime 

mover due to certain advantages. 

III. ELECTRIC DRIVE SYSTEMS 

 
Fig. 1: Functional block diagram of electric drive 

A. Power source:  

The power source ac single-phase provides the energy to the 

drive system.             

B. Power converter:  

TRIAC converter interfaces the motor with the power 

source and provides the motor with adjustable voltage, 

current and frequency. 

C. Electric motor:  

Capacitor split phase induction motor. 

Controller: ARDUINO UNO board and MATLAB. 

Mechanical Load- Adjustable belt driven load.[6] 

IV. SMART PHASE-CONTROL 

Phase-control is not traditionally an “accurate” speed 

controller. Slip loading and numerous factors contribute to 

the actual speed as the drive is usually an open-loop 

controller. “Smart phase-control” will close the loop giving 

full, accurate speed control. The added smarts will allow for 

added features to be added at low cost still maintaining a 

low cost power platform. Robust & Reliable – most of the 

electronic drives have significant sensitivity to voltage 

spikes, temperature swings, and current increases. The 

results in inverter drives is to do major de-rating to protect 

the product. Over-design can add 20-30% to the unit cost. 

The phase control drive provides additional current and 

voltage buffers at a fraction of the cost. 

V. TRIAC PHASE CONTROL 

The TRIAC, Phase-Control design is simpler. There is a 

single switch that is in line with the AC line. It chops the 
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AC waveform causing the power to shut off during a portion 

of the AC Cycle. Figure 1 shows the general schematic for a 

TRIAC controlled drive. [5]. 

 
Fig. 2: TRAIC phase control 

The motor shown is a permanent split capacitor 

motor having two windings and a capacitor for phase shift. 

VI. FEED BACK SYSTEM 

In this project current as a feedback system. Current is being 

sensed by current transformer. Further this sensed current is 

converted into the voltage by means of resistance. 

Ultimately the voltage drop of the resistance will be given to 

ARDUINO UNO board at analog input number A0. The 

ARDUINO programme is made in MATLAB software for 

smooth functioning. The PWM digital output is generated 

from pin number D12. This PWM signal is given to Opto-

coupler which triggers the TRIAC and phase voltage can 

drive the motor according to the input drawn current.[8] 

MATLAB Version 2015 A  helps to make the 

graph, tabulation sheet for numbers of parameters like 

voltage, current and rpm with respect to time and others. 

VII. RESULT 

 
Fig. 3: FAN RPM WITH RMS VOLTAGE 

Figure 3 shows the relationship between the VRMS 

and RPM of a single phase motors. Surprisingly, the speed 

of the fan (RPM) will track with the RMS voltage across the 

motor. This is impacted by the loading .Thus, if a control 

methodology could be provided that will linearize the RMS 

Voltage as a function of controller change, the blower speed 

will likewise be linear.   

VIII. CONCLUSION 

Phase Control has been making great strides by adding 

smarts, improving performance and adding microcontrollers 

and network communications to make them viable and 

useful tools in today’s systems. Added to their robust design 

and low cost (power platform) these systems will continue 

to grow as viable alternatives when requiring variable speed 

control to enhance system performance. 

 Inverter Drives and new system topologies will continue to 

make great strides in reducing cost, improving performance 

and closing the higher cost gap with phase control will 

continue. The inertia of significant volumes of single-phase 

motors will continue to pose barriers of entry to these 

solutions beyond unit-to-unit cost comparisons. In non-

critical applications where the higher performance is not 

necessary, “smart phase-control” will evolve to be the 

platform solution of choice. 
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