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Optimal control of chilled water system with ensemble learning and cloud-edge-terminal implementation






ABSTRACT
In modern large buildings, the chilled water system regulates the indoor temperature through a series of heat exchanges. This paper studies the optimal control problem of the chilled water system and, proposes an ensemble learning method for the cooling load prediction under different operation conditions with imbalance sample distribution. A new control strategy is afterwards developed for optimal selection of the process control inputs that guarantees the demand for cooling load with a lower energy consumption. The optimal control strategy is also learned in real-time using a cloud-edge-terminal form, which can be used for big data modeling and increase the effectiveness of the system response. The proposed method is applied to a real high-rise building and, the results show a significant improvement in the proposed prediction model and the optimal control strategy, compared to the state-of-the-art methods. Regarding manual operation, the control strategy decreased the energy consumption by 5.59%, and on average 35645 KWh of electric energy per month was saved.



                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· They are presented here to supplement existing O&M procedures, or to merely serve as reminders of activities that should be taking place. 
· In many installations, energy saving measures have reduced demand to the point that existing chillers are tremendously oversized, forcing the chiller to operate at greatly reduced loads even during peak demand times.
· By simply moving sensors to locations that are more representative of the air stream of interest, the existing control algorithms work as they were originally intended. 
· The existing pumps are still used for the infrequent peak flows that the new smaller pump cannot handle. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· Aircooled condensers have the ability to operate in below-freezing weather, and can do so without the problems associated with operating the cooling tower in these conditions.
· Data points that may cause operational problems if corrective action is not taken.
· In addition to monitoring data, it is vital that the chiller controls alert operators to possible problems.
· While measuring the performance of the entire chiller plant is more difficult, it can help identify operating problems or evaluate the effectiveness of system control methods and setpoints. 
· A proper energy management system can help trend and diagnose problems or changes over time. 
2.2. PROPOSED SYSTEM 
· The MARL methods show that a range of flexibility requests can be met by providing an optimal energy portfolio of buildings and the proposed extended JAL performs best, considering responsibility and the commitment of allocation values.
· The tool allows the user to propose changes to existing equipment including chillers, pumps, and towers, and calculates how much energy and money the plant can save by implementing these changes. 
· Operations and maintenance activities and equipment represent real costs to a facility and must be evaluated like any other proposed action. 
· Boiler operators should take daily logs of stack temperature for trending purposes as this is a highly diagnostic indication of boiler heat-transfer-surface condition.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· Insufficient flow reduces heat-transfer efficiency and causes poor chiller performance, which might cause the chiller controls to invoke safeties.
· Excessive flow may result in high water velocity, erosion, vibration, or noise, while insufficient flow reduces heat transfer efficiency and causes poor chiller performance. 
· In packaged air-cooled chillers, the manufacturers improve performance by staging fans in response to chiller load and ambient, dry-bulb temperature.
· To ensure optimum heat transfer performance, the condenser-heat transfer surfaces must be kept free of scale and sludge.
· Control capabilities run the gamut from slow-acting pneumatic controls, to electromechanical controls, to sophisticated digital controls that use "feedforward" algorithms tuned to give superior performance. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Fouling in Enhanced Tubes Using Cooling Tower Water, Part I: Long-Term Fouling Data
	Webb, R.L. and W. Li. 
	This paper describes the results of long-term fouling tests for cooling tower water flowing inside enhanced tubes.

	An Idea for Chilled-Water Plants Whose Time Has Come...Variable-Primary-Flow Systems
	Schwedler, M. and B. Bradley. 
	Variable-flow chiller pumps eliminate the need for a separate distribution pump.  The bypass can be positioned either upstream or downstream of the cooling coils.



2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.


2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.
2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   
2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard
2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard
2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005








CHAPTER 3
  SYSTEM DESIGN AND DEVELOPEMENT
SYSTEM ARCHICTURE
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                                                      CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 
















                               CHAPTER 5
CONCLUSION:
     It is vital to have a clear understanding of chilled-water system concepts and their application. There is nothing particularly complex about the principles involved. Instead, system design is simply a matter of exercising a few key rules of applied physics. A myriad of choices are available for the design and operation of chilled-water systems. These choices include flow rates, temperatures, system configurations, and control options. After determining the needs and wants of the building owner and chiller plant operator, judicious use of these choices allows designers to provide solutions that add real value. 
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