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1. Introduction  
The Use Of Energy-Saving Control Systems 

In Mechanical And Electronic Engineering Can Achieve Efficient Energy-Saving Control Of Mechanical And 

Electrical Equipment, While Ensuring The Normal Operation Of Mechanical Equipment And Minimizing Energy 

Losses As Much As Possible. This Is Of Great Significance For The Energy-Saving Development Of Wang 

Mechanical And Electronic Engineering. In View Of This, This Article Takes The Energy-Saving Controller Of 

Asynchronous Motors For Vehicles As The Research Object, With The Goal Of Reducing Motor Energy 

Consumption And Improving Motor Efficiency, And Focuses On Extending The Range Of Electric Vehicles. 

This Study Can Provide Reference For The Application And Development Of Mechanical, Electrical, And 

Electrical Fields. Applying Energy-Saving Control Systems To Mechanical And Electrical Engineering Can 

Significantly Improve The Energy-Saving Effect Of The Machine While Ensuring Its Normal Operation, 

Maximizing The Energy Utilization Rate Of The Machine, And Thus Achieving The Best Working Results. This 
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Is Not Only Conducive To The Development Of Machinery And Electronics, But Also To The Sustainable 

Development Of Today's Economy, Energy, And Environment.  

Energy Saving Control Technology Is Currently One Of The Hot Topics In Research, Among Which Huang 

Huacheng Explored Iot Control Technology Based On Iot Campus Energy-Saving And Consumption Reducing 

Street Light Systems [1]. Ashryatov, A. A., V. G. Kulikov Considered The Advantages Of Electronic Starting 

Devices In Street Light Control Systems In Order To Create Energy-Saving Control Systems. They Analyzed 

The Current Status Of Street Light Lighting Methods, Identified Their Shortcomings And Solutions, And 

Developed Energy-Saving Control Methods For Street Light Lighting Devices [2]. Chang Jau-Yang Has 

Designed A Multi Hop Based Energy-Saving Control Scheme To Handle The Sleep Process Of Sensor Devices. 

Based On The Multi Hop Routing Structure, Self-Adaptive Decisions Are Made To Select The Type Of Power 

Saving Level, Which Brings Reasonable Energy Consumption And Appropriate Packet Delay Time To Sensor 

Devices [3]. Ding Renkai Ruochen Wang Has Designed An Energy-Saving Control Strategy And Its 

Corresponding Implementation Structure To Reconcile The Contradiction Between Dynamic Performance And 

Energy Consumption [4]. However, Due To Insufficient Data Sources, The Above Research Is Only In The 

Theoretical Stage And Lacks Practical Significance.  

2. Design Of Energy-Saving Controller For Asynchronous Motors  
This Article Focuses On The Hardware Design Of The Energy-Saving Controller For Asynchronous Motors Used 

In Electric Vehicles. Based On The Overall Design Scheme Of The Energy-Saving Controller Hardware, The 

Various Components Of The Energy-Saving Controller Hardware System Were Selected And Analyzed In Detail. 

Using The Relevant Design Software - Aluminum Designer 16, The Circuit Schematic Diagram And Circuit 

Board Were Designed And Drawn [5-6].  

2.1. Hardware Design Of Energy-Saving Controller  

The Energy-Saving Controller For Automotive Asynchronous Motors Designed In This Article Mainly Includes 

Dsp Control Circuit, Ipm Main Circuit, Signal Detection Circuit, Etc. [7]. This Article Is Based On The Design 

Of Hardware Circuits That Achieve Different Functions, And Organizes And Arranges Them, Including The 

Following Contents: Circuit Schematic Diagram And Overall Layout Plan. The Overall Hardware Structure Of 

The Energy-Saving Controller Is Shown In Figure 1.  
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Figure 1. Overall Structure Of The Energy-Saving Controller Hardware System  

2.2. Control Circuit Design Of Digital Signal Processing Technology  

The Energy-Saving Control Technology Introduced In This Article Is Mainly An Energy-Saving Control Circuit 

Designed Based On The Dsp Chip Tm320f28335. The Design Of The Dsp Control Circuit Is The Most Important 

Part Of The Entire Hardware System Design [8-9]. In This Section, The Basic Features Of The F28335 Main 

Control Chip Are First Introduced. Then, Based On The Current Mature Technological Achievements, The 

Corresponding Design Of The Dsp Control Circuit Was Carried Out, And A Dsp Control Circuit That Meets The 

Requirements Of The Work In This Article Was Ultimately Developed.  

The Digital Signal Processing Technology (Dsp) Utilizes An Event Triggering Module In Enhanced Pulse Width 

Modulation (Epwm) To Generate The Interrupt Signal Or Transform Signal; By Using A Driver Isolation Circuit, 

A Pulse Width Modulation (Pwm) Signal Is Transmitted To An Intelligent Power Module (Ipm) For Switching 

Action; After Performing Voltage Transformation, Filtering, And Limiting Operations, The Sampled Signal Can 

Be Transmitted To The Dsp's Transformation Module If It Meets The Conditions For Input Analog Signals. The 

Fault Protection Signal Of Ipm Is Output To The Dsp Main Control Chip, Which Effectively Protects The Inverter 

Circuit [10].  

2.3. Software System Design Of Energy-Saving Controller  

This Article Introduces A New Type Of Energy-Saving Controller For Asynchronous Motors And Provides A 

Detailed Analysis Of It. On The Hardware Platform Of The Energy-Saving Controller Designed In This Article, 

The Software System Design Of The Asynchronous Motor Energy-Saving Controller Was Completed Using 

Dedicated Integrated Development Software Of Dsp Chips, And Subsequent Debugging And Improvement Work 

Was Carried Out [11-12].  

(1) System Main Program Design  

In This Article, A Detailed Analysis And Research Have Been Conducted On The Control Technology Of 

Induction Motors. In Practical Applications, Due To Its Own Characteristics And Characteristics, A Detailed 

Analysis Has Been Conducted And Corresponding Solutions Have Been Proposed. Therefore, In Order To Ensure 

That The Energy-Saving Controller Achieves The Expected Functions, It Is Necessary To Accurately Digitize 

DC power supply  

voltage conversion circuit filter circuit  

signal processing circuit  voltage sensor 
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Various Input Signals, Efficiently Process Signals, And Output Control Signals In Real-Time. There Are A Large 

Number Of Self-Protection Lines In Energy-Saving Control Systems. How To Quickly And Stably Process Fault 

Signals At The Software Level Is Also The Key To Ensuring The Safe And Stable Operation Of Energy-Saving 

Control Systems. In This Scheme, Programming Is Carried Out In A Modular Manner, Ensuring That The Overall 

Code Structure Of The System Is Clear, Concise, And Easy To Understand, While Also Facilitating Later 

Maintenance And Updates [13]. The Software System Design Scheme In This Article Consists Of Two Parts: 

The Main Program And The Interrupt Submodule. The Main Program Completes The Input Instructions Of The 

Upper Computer After Initialization, And The Interrupt Submodule Includes Modules Such As Ad Conversion, 

Coordinate Transformation, And Energy-Saving Control. The A/D Acquisition Circuit Collects The Signal 

Output By The Hall Sensor And Converts It Into A Digital Quantity; The Qep Testing Module Mainly Includes: 

Calculation Of The Position And Speed Of The Rotor Flux Linkage; The Coordinate Conversion Module 

Completes Karat Conversion, Parker Conversion, And Parker Inverse Conversion; The Energy-Saving Control 

Module Adjusts The Mt Axis Current Based On Theory And  

 
Figure 2. Main Program Flowchart  

(2) Energy Saving Control Module  

In The Software Design Of Energy-Saving Controllers, The Energy-Saving Control Module Is The Most 

Important And Crucial Part [14-15]. Due To The Difficulty In Directly Measuring The Load Of An Induction 

Motor Under Normal Operating Conditions, This Article Uses Stator Current As An Intermediary To Indirectly 

Obtain The Magnitude Of The Induction Motor Load. Based On The Above Theoretical Analysis, It Can Be 

Concluded That When The Motor Is Operated Under Different Load Conditions, There Would Be An Optimal 

Voltage Value Corresponding To It. The Energy-Saving Control Module Can Control The Supply Voltage Value 

Through The Measured Stator Current, Thereby Reasonably Reducing The Magnetic Flux Level, Reducing Motor 

Losses, And Improving The Working Efficiency Of Asynchronous Motors. When The Load  

Changes, The System Comprehensively Judges Whether Energy-Saving Regulation Is Necessary Under The 

Current Load State Of The Asynchronous Motor Based On The Current I, Current Current, And Threshold 

Detected In The Previous Round [16-17]. To Avoid Oscillation Of The Optimization Search Operation Around 

The Optimal Value During The Energy-Saving Regulation Process, Which May Cause Unstable Power Supply 

Voltage And Cause Excessive Vibration And Noise. So, When The Amplitude Of Current Change Exceeds The 

Pre-Set Threshold, The Induction Motor Would Enter The Energy-Saving Regulation Mode. The Flowchart Of 

The Energy-Saving Control Module Is Shown In Figure 3:  

analysis, and the motor load condition. The flowchart of the main program is shown in Figure 2.   
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Figure 3. Energy Saving Control Subroutine Flowchart  

2.4. Implementation Of Frequency Converters And Their Energy-Saving Principles  

In This Energy-Saving Control System, The Main Function Of The Frequency Converter Is To Regulate The 

Induced Draft Fan, Water Supply System, And Blower. According To The Relevant Principles Of Electrical 

Engineering, The Attack Operating Speed Of Ac Asynchronous Points Can Be Calculated According To The 

Following Formula:  

N = 60 F (1−S)/ P                              (1)  

In The Formula, The Stator Power Supply Frequency Is Represented By F; P Is The Polar Logarithm; S Is The 

Slip Rate.  

From This Formula, It Can Be Seen That If The Frequency Of The Stator Power Supply Is Changed At A Constant 

Speed, The Synchronous Operating Speed Of The Motor Would Also Undergo A Stable Change, Thus Obtaining 

A Better Regulated Air Volume. From A Theoretical Perspective, Since The Air Flow Rate Is Directly 

Proportional To The First Order Of The Rotational Speed, And The Air Pressure Is Directly Proportional To The 

Square Of The Rotational Speed, The Shaft Work Is Directly Proportional To The Third Order Of The Rotational 

Speed. From This Point Of View, Compared To Adjusting Dampers, Adjusting The Operating Rate Would 

Achieve A More Significant Energy-Saving Effect For The Boiler. In The Energy-Saving Control System Studied 

Energy saving control  
subroutine entry  

Judgment mode  

Read the current value of AD  
conversion  

Is it greater than the  
threshold  

Finish  

N  

Y  

  



     Ayden Energies Journal, Volume 11(2), 2023 | ISSN: 2997-1462 
 
Original Article  
 

 

  ©2023 AYDEN Journals   

   
6 

In This Article, The Actuator Is A Frequency Converter. By Adjusting The Operating Speed, The Air Blowing 

Volume And Water Supply Volume Can Be Reasonably Changed. The Formula For Calculating Power Savings 

Is As Follows:  

∆N=(H1 −H3)*Q2                              (2)  

According To The Theory Of Fluid Mechanics:  

Q 

P=                                   (3)  

 
H 

The Air Volume Q Is Proportional To The First Power Of The Speed N, The Pressure H Is Proportional To The 

Second Power Of The Speed N, The Shaft Power P Is Proportional To The Third Power Of The Speed N, And 

The Motor Speed N Is Proportional To The Power Frequency.  

3. Experiment And Energy-Saving Controllers In Mechanical And Electronic Engineering  
On This Basis, A 4 Kw Three-Phase Induction Motor Is Used As The Research Object, And An Energy-Saving 

Control Device Is Used, With An Ammeter As The Motor Load [18-19]. In This Experiment, The Conventional 

Technical Parameters Of The Motor Drive System Were Tested, And A Comparative Test Of Control Variables 

Was Conducted. Except For The Connection Of Energy-Saving Controllers, Other Operating Modes And 

Configurations Were The Same. Experiments Were Conducted On Induction Motors In The Above Two States, 

And The Test Results Were Analyzed. On This Basis, Through A Series Of Comparative Experiments, The 

Problem Can Be Quickly Identified And More Conclusions Can Be Drawn. The Specific Meanings Of Each 

Working Condition In The Horizontal Axis Are Shown In Table 1.  

Table 1. Motor Load Conditions Corresponding To Each Working Condition  

Case Number  Load Rate  

1  0  

2  5  

3  15  

4  25  

5  30  

6  40  

7  50  

8  55  

9  65  

10  70  

Here, The Experimental Process Of This Article Includes The Following Aspects: Firstly, Record The 

Corresponding Voltage And Current Values In The Three Phases. The Second Is To Connect The Power Plug 

Properly. The Console Of The Electromagnetic Eddy Current Dynamometer Sets The Torque To 0, Which Is 

Equal To No Load. At The Same Time, The Output Electrical Energy Can Also Be Measured On Three Phases. 

Thirdly, Connect An Electromagnetic Force Meter And Gradually Increase The Torque Of The Electromagnetic 

Force Meter, Which Is Equivalent To Gradually Increasing The Load Of The Induction Motor. Every Once In A 

While, The Electrical Energy Display At Its Input End, As Well As The Voltage And Current Corresponding To 

The Three Phases, Would Be Measured. Fourthly, Repeat The Above Steps Three Times To Ensure That The 

Interval Time And Torque Value Are The Same. Therefore, The Comparison Of Stator Current Of Induction 

Motors In Vehicles With And Without Energy-Saving Controllers Is Shown In Figure 4 [20].  
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As Shown In Figure 5, The Lower The Load Rate, The Smaller The Stator Current, And The Better The Energy-

Saving Effect. This Is Due To The Increase In Load, As The Optimal Magnetic Flux Tends Towards The Rated 

Value, Which Also Verifies The Effectiveness Of The Minimum Stator Current Control Technology. The 

Statistical Diagram Of The Changes In Power Factor Is Shown In Figure 5 [21].  

 

  

Figure 4. Comparison of stator current   
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As Shown In Figure 5, Under The Condition Of Energy Conservation, The Improvement In Condition 2 Is The 

Largest, With A Value Of 67%. Under The Condition Of Not Using Any Energy, The Efficiency Improvement 

Under Condition 6 Is The Highest, Reaching 65%. The Smaller The Load Ratio, The More Significant The Effect 

On Improving Power Factor. This Can Not Only Save The Active Power Consumption Of The Induction Motor, 

But Also Effectively Reduce The Power Consumption Of The Motor And Improve The Transmission 

Performance Of The Motor.  

During The Experiment, Every Time The State Is Switched And The Load Of The Asynchronous Motor Is 

Changed, The Energy-Saving Controller Of The Automotive Asynchronous Motor Maintains Good Dynamic 

Response Characteristics. Throughout The Entire Experiment, There Is No Motor Stall, And Its Various 

Indicators Are Stable And Reliable, Basically Meeting The Needs Of Extending The Range Of Electric Vehicles. 

Therefore, It Is An Energy-Saving Supporting Equipment For Asynchronous Motors Used In Electric Vehicles 

With Good Practicality. So, After Constructing An Energy-Saving Control Experimental Platform For 

Automotive Asynchronous Motors, This Article Tested The Experimental Device, And The Feedback Of The 

Test Results Showed That The Basic Functions Of This Experimental Platform Were Complete And Reliable, 

Ultimately Achieving Experimental Research On Energy-Saving Controllers For Automotive Asynchronous 

Motors. By Testing Some Of The Main Performance Parameters Of The Energy-Saving Control System, Various 

Performances Of The Energy-Saving Control System Were Tested, And The Performance Of The Energy-Saving 

Control System Was Also Tested. The Two Main Performance Parameters And Dynamic And Static Operating 

Characteristics Of The Energy-Saving Controller Were Experimentally Studied Through Comparative 

Experiments.  

4. Conclusions  

  

Figure 5. Improvement of power factor   
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The Electrical Equipment Has Undergone Energy-Saving Transformation Using Electrical Equipment And 

Electrical Equipment. Therefore, In Future Research Work, It Is Also Necessary To Increase The Exploration 

And Exploration Of Energy-Saving Control Technologies, Continuously Improve And Enhance Existing Energy-

Saving Control Technologies, And Promote The Development Of Energy-Saving Control In Mechanical And 

Electronic Engineering From Multiple Perspectives. Therefore, Combining Energy Conservation Technology 

With Mechanical Design Would Completely Eliminate Various Difficulties That Currently Hinder The 

Development Of Energy Conservation Technology, And Play A Huge Promoting Role In The Development Of 

Mechanical Design And Manufacturing. In Order To Solve The Problem Of Vector Control And Achieve High-

Speed Dynamic Response, Some Power Losses May Occur When The Motor Is Unloaded Or Lightly Loaded. 

Therefore, This Paper Proposes An Energy-Saving Control Technology For Automotive Asynchronous Motors 

Based On The Minimum Stator Current Method, Which Exchanges The Optimal Energy With A Certain 

Response Speed Under Conditions Of Different Load Rates And No High Demand For Dynamic Response.  
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