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ABSTRACT

This paper presents the design and simulation of Net Zero Energy Building (NZEB) with the
integration of renewable energy sources (RES). Due to urbanization and the increase in the living style the
demand for electricity is increasing exponentially. In order to meet this demands various smart grid approaches
are made out them Net-Zero Energy buildings is one of them. In this approach each consumer building is
equipped with the Solar PV generation which could generate enough power to supply the buildings demand and
algorithm is done so that monthly bill of the consumer is descended to almost Zero.
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I. INTRODUCTION

In the present scenario the total energy generated by the non-renewable energy sources like fossil fuels
is almost 80% from renewable energy it is about 17% and 3% from other energy sources in order to satisfy the
overall demand of the country .This large generation from fossil fuels is affecting our environment by producing
harmful gases which leads to global warming. The best solution to overcome this problem is to integrate the
renewable energy sources for designing the future buildings which are called Net Zero Energy Building (NZEB).
The NZEB concept can be obtained by integrating the RES to grid with an intelligent controller. Fig.1.1 shows
the overall block diagram of the NZEB concept containing single stage single phase solar grid connected
system with the domestic loads and a controller. The solar energy is considered as a Renewable energy source
and it is operated at its maximum power point by using Perturb and Observe (P and O) Maximum Power Point
Tracking (MPPT) algorithm. In order to control and transfer the nature of available power generation, it is
necessary to use the Power electronic interface like single phase H-Bridge inverter. The switching pulses to
this inverter are provided using uni-polar sine PWM technique. The average output voltage of the inverter
can be varied by varying the modulation index of the sine PWM and it is selected in such a way that the reactive
power sent to the grid is zero. A grid is a constant voltage and frequency source, it is required to do
synchronization before connection to the electric grid. The domestic loads are considered as pure resistive like
lamp loads, it operates at a unity power factor condition. Normally the domestic loads are operated according to
the requirements. So the unit consumption from the grid is increasing gradually by increasing the necessities. In
order to control more power consumption from grid it is necessary to use a controller with sensors and also it is
required to identify priority and unpriority loads. Now these loads are controlled with available power generation
to achieve NZEB concept.

II. WORKING PRINCIPLE

Traditionally, a small residential building consumes electrical power from utility grid. As the
consumption increases, the cost of energy bill per month also increases. This will indirectly reduce the overall
system efficiency and reliability. If each residential building generates electric power by Renewable Energy
System (RES) such as solar and micro wind mill, it will be able to meet its own demand. Further, the reliability
can increase by introducing Battery Energy Storage System (BESS). As most of the domestic loads are ac in
nature, solar power needs to be convert to ac power using a Power Electronic Interfacing (PEI). Now, the
generated PV power will meet the demand and will be sent to the utility. Sometimes, the generated power may
be less than the demand and then the building will consume the remaining power by importing from utility. So,
the net power consumption from the utility grid has to be made zero by using NZEB concept. Also money
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can be earned by exporting the excess power generated by RES at our premises [7]. This NZEB concept
requires a Renewable Energy System (RES), intelligent controller, Power Electronic Interfacing (PEI), Grid
and Domestic loads.

III. METHODOLOGY

The NZEB concept can be obtained by integration of RES to grid with an intelligent controller. Figl
shows the overall block diagram of the NZEB concept containing single stage single phase solar grid connected
system with the domestic loads and a controller. The solar power is generated and fed to the grid through a
power electronic interface. The domestic loads are considered and controlled to achieve the NZEB concept.
The single phase H-Bridge inverter is used for which the switching pulses are generated by a sine PWM
unipolar technique. The filter is used to remove the harmonics and to maintain the phase difference between
the grid and inverter voltages. The P and O method of MPPT technique is used to track the maximum power
under various irradiation levels. The configuration of single stage single phase grid connected solar power
system with loads and controller is shown in the figure 1.
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Figure 1: Block diagram of solar grid integration

The solar array is designed for an open circuit voltage of 548 V and a short circuit current of 3.8 A.
The dc link voltage is controlled with the MPPT control technique and it is operated at the voltage of maximum
power. The power generation is fed to the grid and loads through a PEI and filter. The loads are switched
according to the change in power generation to get net zero concept.

The switching frequency of the inverter is considered high to reduce the switching loses and the filter
size. The harmonic content in the unipolar sine PWM technique is less compared to the bipolar switching
technique. Figure 2 shows the configuration of single stage single phase grid connected system. The PV panel
voltage and current is fed to the MPPT controller to track the maximum power and the voltage at which the
maximum power obtained is compared with the PV panel voltage. The difference in the reference and panel
voltage is passed through the PI controller to reduce its error. The output of the PI controller is constant and
considered as load angle (Phase angle between the grid and inverter voltage).

The Phase Locked Loop (PLL) is used to sense the grid frequency for successful grid synchronization.
The phase of the sine waveform in sine PWM is varied proportionally with the change in power generation.
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At unity power factor condition, the reactive power sent to the grid is maintained at zero by choosing the
appropriate modulation index value.
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Figure 2: Configuration of single stage single phase grid connected solar power generation

The Phase Locked Loop (PLL) is used to sense the grid frequency for successful grid synchronization.
The phase of the sine waveform in sine PWM is varied proportionally with the change in power generation.
At unity power factor condition, the reactive power sent to the grid is maintained at zero by choosing the
appropriate modulation index value.

IV. SIMULATION & RESULTS
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Figure 3: Simulink model of the system
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Figure 4: Subsystem of the system

The net power is the difference of power generation to the power demand. Fig. 5 shows the net
amount of power is supplied to the electric grid over a given period of time. At 1000 W/m2 irradiation, the
generated power is 1550 W. So all the electrical loads (400W, 400W, 300W, 300W) are switched ON and the net
power achieved is 150W. Similarly for every change in irradiation, the corresponding loads are controlled to
achieve the NZEB concept.
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Figure 5: Net power supplied to grid
The positive net power indicates that the loads are always maintained below the amount of power
generation.So that the consumer can sell the net amount of power to the electric grid. Fig.6 and 7 shows the grid
voltage and the load current at unity power factor condition under various irradiation levels
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Figure 6. (a) Grid voltage and Load current at 400 W/m2, (b) Grid voltage and Load current at 600
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Figure 7.(a) Grid voltage and Load current at 800 W/m2, (b) Grid voltage and Load current at
1000 W/m2 grid.

V. CONCLUSION & FUTURE WORK
With the simulation result we can obtain the best possible ways of energy management which focused
on to enable a NZEB technology subsequently, monitoring and controlling with an intelligent controller based
building energy management system .The proposed paper shall implement a system consisting of solar PV

connected to the grid via a converter. The paper shall analyze the best techniques by which this building can be
made a NZEB.

References

All Rights Reserved © 2018 IJARTET 191


http://www.ijartet.com/

ISSN2394-3777 (Print)
ISSN2394-3785 (Online)
Available online atwww.ijartet.com

b5 International Journal of Advanced Research Trends in Engineering and Technology
(IJARTET) Vol. 5, Special Issue 14, April 2018

(1]
(2]
(3]
(4]
[5]
(6]
(7]
[8]
[9]

[10]

Kumar Mandula, Ramu Parupalli, CH. A. S Murty and E. Magesh, “ Mobile based home Automation Using Internet of Things (I0T)”
International Conference on Control, Instrumentation, Communication and Computational Technologies (ICCICCT) 2015.

Piyare, R. and M. tazil, Bluetooth based home automation system using cell phones in consumer electronics (ISCE), 2011 IEEE 15"
international symposium.

http://developer.android.comltools/studio/index.html.

https://www.arduino.cc/

Yan, H. Shi, smart living using bluetooth based android smartphone. International journal of wireless & mobile networks, 2013.
5(1):p.65.

JeyaPadmini, K.R.Kashwan, "Effective Power Utilization and Conservation in Smart Homes Using loT", 2015 International
Conference on Computation of Power, Information and Communication, 2015.

Ming- Tang Chen, and Che- Min Lin, “ design and implementation of a smart home energy saving system by multi microprocessors”
proceddings of 2015 International Conference on consumer electronics Taiwan (ICCE-TW), pp 410-411, June 2015.

S. Kumar and Seong Ro Lee, “ Android based Home system with control via bluetooth and internet connetivity”, proceddings of the
18 th IEEE international symposium on consumer electronics (ISCE 2014), pp. 1-2, june 2014.

Ming-Tang Chen and Che-Min Lin, “Development of a smart home energy saving system combining Multiple Smart fevices”
International Conference on Consumer Electronics- Taiwan 2016.

Mr. Pranay P. Gaikwad, Mrs. Jyotsna P. Gabhane, Mrs. Snehal S. Golait, "A Survey based on Smart Homes System Using Internet-of-
Things", 2015 International Conference on Computation of Power, Information and Communication, 2015.

All Rights Reserved © 2018 IJARTET 192


http://www.ijartet.com/

	I. Introduction
	II. working principle
	III. methodology
	IV. simulation & results
	V. conclusion & future work
	References


