International Journal of Advances in Applied Sciences (IJAAS)
Vol. 9, No. 1, March 2020, pp. xx~xx
ISSN: 2252-8814, DOI: 10.11591/ijaas.v9.i1.ppxx-xx	    	101
	
110
     	 		       ISSN: 2252-8814
111
Int J Adv Appl Sci	ISSN: 2252-8814	

A-Review of Simulink for Single phase Rectifier

Salam Waley Shneen*1 , Roshen Tariq Ahmedhamdi2 , Moafaq K.S. Al-Ghezi3  
   Energy and Renewable Energies Technology Center, University of Technology, Iraq 
salam.w.shneen@uotechnology.edu.iq1, roshen.t.ahmedhamdi@uotechnology.edu.iq2, moafaq.k.shiea@uotechnology.edu.iq3


Abstract
The current review aims to firstly simulate the work of the electronic transformer on the one hand and secondly, analyze and design different types on the other hand in addition to the third objective by evaluating and improving the system components. To work on achieving the goals of this review and to cover the largest number of possible cases that enable researchers to identify the most important joints of the topic to develop a study in reviewing the work of the electronic transformer. The number of electronic keys has been approved in terms of representing the number of phases on one side and the type of wave on the other hand such as one half phase Full wave or wave, as well as single-phase, which will be detailed later. The type of electronic keys has also been adopted in terms of the representation of electronic keys in the form of a diode, a transistor or a thyristor. 
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1. Introduction
Electronic transformer, it had include DC_DC, DC_AC, AC_AC & AC_DC [1-3].  The type of AC_DC called rectifier [4-6]. The rectifier used when the load is DC and the source was AC [7-9]. There are many applications in industrial like battery chargers, HVDC and Elevator …etc. [10-13].
There are many types of rectifier with familiar switch. The familiar switch model include single-phase uncontrolled, single-phase controlled, three-phase uncontrolled and three-phase controlled. These switches required device type nonlinear for examples thyristors like (SCR, GOT&TRIAC), transistors like (IGBT) and diodes. The switch type uncontrolled like diode had no control like low power and high power. The number of   switches in rectifier system was one or four at using single phase but it was three or six at using three phase [14-16].
Single phase include HWR and FWR. The HWR had source and one switch at using single phase or three switches at three phase. The FWR had source and four switches at using single phase or six switches at three phase. Uncontrolled rectifier, there are using diodes that had no control. Controlled rectifier, there are using different switches like MOSFET, IGBT, TRIAC ….etc. [17-19].
In this review had simulated many types for rectifier, uncontrolled rectifier HWR & FWR and controlled rectifier HWR & FWR. In addition, this review had simulated the different load(R, R_L & R_C).  

2. Simulation and Mathematic Model
Electronic transformer(ET), an ET is used to convert an alternating current or voltage into a constant current or voltage, meaning that its input is an alternating current or voltage and the output of a constant current or voltage[20-22].
The electronic transformer is composed of electronic switches, which are non-linear devices such as diode, transistor and thyristor. Switches for Rectifier, It had classified to controller like power transistor or thyristor (IGBT, SCR, TRIAC and GTO), uncontrolled like diode, bidirectional (TRIAC or two SCR) and unidirectional like (diode, SCR) [23-25]. 
PETS Uncontrolled, in this type, by using diode (switches) with 1 phase, one diode in HWR and four diodes in FWR. Also, with 3 phases, three diode in HWR and six diodes in FWR. The evaluation, analysis, and improvement of the work of electronic devices depends on their components, their output current, current, voltage, power, and other factors such as:
1st ; Root Mean Square Values include  output, voltage(), current().


2nd ; Average Values include voltage(), Current().


3rd ; INPUT Source Power(Pac), OUTPUT Power(Pdc).


4th ; Efficiency (η).

5th ; factors include: ripple factor(RF), form factor(FF), harmonic factor(HF), crest factor(CF), and power factor(PF). 






Simulation, in this part the review include first single-phase HWR system with different load at R, R_L & R_C. Second single-phase FWR system with different load at R, R_L & R_C. The simulation results for Single-phase HWR system in and the table (2) simulation results for Single-phase FWR system in table (3). 
Single-phase HWR&FWR, in this section include two parts uncontrolled single-phase HWR&FWR and controlled single-phase HWR&FWR[26].

2.1. Uncontrolled single-phase HWR & FWR
Uncontrolled single-phase HWR & FWR, In this part, include two states (HWR&FWR):

2.1.1. Uncontrolled single-phase HWR 
The uncontrolled single-phase HWR by using diode. The table (1) include the characteristic of the parameter system and the table (2) include the simulation results for uncontrolled single-phase HWR. The figure (1) shows the simulation model for Single phase HWR. The figures (2-4) shows the simulation results for Single phase HWR.

                                        Table 1. Characteristic of the parameter for 
                                                      Single-phase HWR system.
	Parameters
	Values

	Supply Voltage(V)         
	314

	Supply Frequency(Hz)            
	50

	R(Ω)
	25

	L(mH)
C(µF)                                                     
	200
100
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a) Simulation model for Single-phase HWR system at Load (R)
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b) Simulation model for Single-phase HWR system at Load (R_L)
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c) Simulation model for Single-phase HWR system at Load (R_C)
Figure 1. Simulation model for Single-phase HWR system at Load a) R b) R_L c) R_C

                   Table2. Simulation results for Single-phase HWR system.
	Load types                   Vavg(V)      Iavg(A)     Vrms(V)
	Irms(A)

	R(Ω)= 25                        99.54         3.982        156.5
	6.259

	R(Ω)& L(mH)=200          71.08        1.653         118.4
	2.674

	R(Ω) & C(µF)=100         284.2          0.1651      284.6
	0.4522
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Figure2.simulation results for Single phase HWR Load (R)
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Figure3.simulation results for Single phase HWR Load (R_L)
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Figure4.simulation results for Single phase HWR Load (R_C)
[bookmark: _GoBack]
2.1.2. Uncontrolled single-phase FWR 
The uncontrolled single-phase FWR by using diode. The table (3) include the characteristic of the parameter system. The table (4) include the simulation results for uncontrolled single-phase FWR. The figure (5) as show the simulation model for Single phase FWR. The figures (6&7) as show the simulation results for Single phase FWR.
 
                                        Table 3. Characteristic of the parameter for 
                                                      Single-phase FWR system.
	Parameters
	Values

	Supply Voltage(V)         
	314

	Supply Frequency(Hz)            
	50

	R(Ω)
	31.4

	L(mH)                   
	30
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a) Simulation model for Single-phase FWR system at Load (R)
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b) Simulation model for Single-phase FWR system at Load (R_L)
Figure5. Simulation model for Single-phase FWR system at Load a) R b) R_L  

                   Table4. Simulation results for Single-phase FWR system at Load (R-L).
	Load types                   Vavg(V)      Iavg(A)     Vrms(V)
	Irms(A)

	R(Ω)= 31.4                     198.3         6.315        220.6
	7.025

	R(Ω)& L(mH)=200          198.3        6.315        220.6
	6.831


[image: ]
Figure6.simulation results for Single phase FWR Load (R)
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Figure7.simulation results for Single phase FWR at Load (R_L ) 

2.2. Controlled single-phase HWR& FWR
Controlled single-phase HWR& FWR In this part, include two states (HWR&FWR): 

2.2.1. Controlled single-phase HWR 
The controlled single-phase HWR by using diode. The table (5) include the characteristic of the parameter system and the table (6) include the simulation results for controlled single-phase HWR. The figure (8) shows the simulation model for Single phase HWR. The figures (9&10) shows the simulation results for Single phase HWR.

                                        Table 5. Characteristic of the parameter for 
                                                      Single-phase HWR system.
	Parameters
	Values

	Supply Voltage(V)         
	314

	Supply Frequency(Hz)            
	50

	R(Ω)
	54

	C(µF)                   
	235
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a) Simulation model for Single-phase HWR system at Load (R)
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b) Simulation model for Single-phase HWR system at Load (R_C)
Figure8. Simulation model for Single-phase HWR system at Load a) R b) R_L c) R_C

Table6. Simulation results for Single-phase HWR system at Load (R-C).
	Load types                      Vavg(V)      Iavg(A)     Vrms(V)
	Irms(A)

	R(Ω)= 54                           71.08         1.653        118.4
	2.674

	R(Ω)=30& C(µF)=235        168.7        0.5498       170.9
	1.127
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Figure9.simulation results for Single phase HWR Load (R)
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Figure10.simulation results for Single phase HWR Load (R_C)

2.2.2. Controlled single-phase FWR 

The controlled single-phase FWR by using diode. The table (7) include the characteristic of the parameter system. The table (8) include the simulation results for uncontrolled single-phase FWR. The figure (11) as show the simulation model for Single phase FWR. The figures (12&13) as show the simulation results for Single phase FWR.  The table (9) include the simulation calcalation for Characteristic values for HWR and FWR.


                                        Table7.Characteristic of the parameter for
                                                    Single-phase FWR system.
	Parameters
	Values

	Supply Voltage(V)         
	314

	Supply Frequency(Hz)            
	50

	R(Ω)
	31.4

	L(mH)                   
	30




                  Table8. Simulation results for Single-phase FWR system at Load (R-L).
	Load types                         Vavg(V)               Iavg(A)              Vrms(V)
	Irms(A)

	R(Ω)= 31.4                         198.3                   6.315                  220.6
	7.025

	R(Ω)=30& L(mH)=30          198.3                   6.315                   220.6
	6.831



Table 9. Characteristic values for HWR and FWR
	Characteristic type
	Characteristic values for HWR
	Characteristic values for FWR

	Pdc(watt)
	396.328
	1252.32

	Pac(watt)
	979.69
	1549.82

	η%
	10.45
	80.80

	FF
	1.57
	1.11

	RF
	1.21
	0.481
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a) Simulation model for Single-phase FWR system at Load (R)
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b) Simulation model for Single-phase FWR system at Load (R_L)
Figure11. Simulation model for Single-phase FWR system at Load a) R b) R_L  
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Figure12.simulation results for Single phase FWR Load (R)
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Figure13.simulation results for Single phase FWR at Load (R_L ) 

Simulation Results, the Simulation Results had four stats in this review include uncontrolled HWR, uncontrolled FWR, controlled HWR and controlled FWR. The simulation result for uncontrolled HWR as show figures (2-4).The simulation result for uncontrolled HWR at Load was (R) as show figures (2), The simulation result for uncontrolled HWR at Load was (R-L) as show figures (3), The simulation result for uncontrolled HWR at Load was (R-C) as show figures (4).  The simulation result for uncontrolled FWR as show figures (6&7). The simulation result for uncontrolled FWR at Load was (R) as show figures (6), and the simulation result for uncontrolled FWR at Load was (R-L) as show figures (7). The simulation result for controlled HWR as show figures (9&10).The simulation result for controlled HWR at Load was (R) as show figures (9), and the simulation result for controlled HWR at Load was (R-C) as show figures (10).  The simulation result for controlled FWR as show figures (12&13). The simulation result for controlled FWR at Load was (R) as show figures (12), and the simulation result for controlled FWR at Load was (R-L) as show figures (13.


3. Conclusion
Writing any reviwe under any title that requires comprehensive knowledge of the proposed system, parts that represents. The idea that is to be express in addition to setting. A goal for it to be working on a realization and can be resorted to a set of goals and to achieve. It work is done with appropriate steps starting from the appropriate. Theoretical study to work on developing a model appropriate to achieve Objectives for the proposed idea. In this review, include single-phase HWR system with different load at R, R_L & R_C. Second single-phase FWR system with different load at R, R_L & R_C.
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