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Abstract 
A Wireless sensor network (WSN) has important applications such as remote conservation monitoring and object tracking. These 
sensors are equipped with wireless interfaces with which they can communicate with one another to form a network and these 
sensors that are smaller in size and smart. As sensor nodes are generally battery-powered devices, the critical aspects to face 
concern how to reduce the energy consumption of nodes, so that the network lifetime can be improved to reasonable times. In this 
paper we first describe the power consumption for components of a typical sensor node, and discuss the main directions to power 
management methods in wireless sensor networks. Our main goal of Power management in wireless networks which deals with 
the process of managing energy resources by means of controlling the battery discharge, adjusting the transmission power, and 
scheduling of power sources so as to increase the lifetime of the nodes of desired wireless network. Since, most of the mobile 
nodes in the network are equipped with low power batteries, it could be difficult for a mobile device to maintain for a long time if 
it send and receive data more often. In this paper we approaches the power management and features of ZRP protocols and 
compare with OLSR  which increase the network lifetime and performance and propose a technique to minimize the consumption 
of energy as well as increase the lifetime of network and it was simulated using QualNet 5.0 simulator. 
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1. INTRODUCTION 
A Wireless sensor network (WSN) has important applications such as remote environmental monitoring and target 
tracking. This has been enabled by the availability, particularly in recent years, of sensors that are smaller in size and 
smart. These sensors are equipped with wireless interfaces with which they can communicate with one another to form a 
network. Wireless sensor networks consist of sensor nodes with sensing and communication capabilities. As sensor nodes 
are generally battery-powered devices, the critical aspects to face concern how to reduce the energy consumption of nodes, 
so that the network life time can be increased to reasonable times. In this chapter we first describe the energy 
consumption for components of a typical sensor node, and discuss the main directions to energy saving methods in 
wireless sensor networks. Then we present a systematic and comprehensive taxonomy of the energy optimization methods 
in wireless sensor networks. The main goal of energy optimization methods is to gather and aggregate data in an energy 
efficient manner so that network life time is enhanced [1]. 
Wireless sensor networks (WSNs) have gained world-wide attention in recent years, particularly with the proliferation in 
Micro-Electro-Mechanical systems (MEMS) technology which has facilitated the development of smart sensors. These 
sensors are small, with limited processing and computing resources. These sensor nodes can sense, measure, and gather 
information from the environment and, based on some local decision process, they can transmit the sense data to the 
users. The sensors nodes consist of sensing, data processing, and communicating component, leverage the idea of sensors 
networks. A sensors network is composed of a large number of sensor nodes that are densely deployed either inside the 
phenomenon or very close to it [2].  
Smart sensor nodes are low power devices equipped with one or more sensors, a processor, memory, a power supply, a 
radio and an actuator. A variety of mechanical, thermal, biological, chemical, optical, and magnetic sensors may be 
attached to the sensor node to measure properties of the environment. Since the sensors nodes have limited memory and 
are typically deployed in difficult-to-access locations, a radio is implemented for wireless communication to transfer the 
data to the base station. Battery is the main power source in a sensor node. Secondary power supply that harvests power 
from the environment such as solar panels may be added to the node depending on the appropriateness of the 
environment where the sensor will be deployed. In some cases it is possible to scavenge energy from the external 
environment (e.g. by using solar cells as power source). However, external power sources often exhibit a non-continuous 
behavior so that an energy buffer (a battery) is needed as well. In any case, energy is a very critical resource. Therefore, 
energy conservation is a key issue in the design of systems based on wireless sensor networks. 
Experimental measurements have shown that generally data transmission is very expensive in terms of energy 
consumption, while data processing consumes significantly less. The energy cost of transmitting a single bit of 
information is approximately the same as that needed for processing a thousand operations in a typical sensor node [.The 
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energy consumption of sensing subsystem depends on specific sensor type. In many cases it is negligible with respect to 
the energy consumed by the processing and, above all, the communication subsystem. In other cases, the energy 
expenditure for data sensing may be comparable to, or even greater than, the energy needed for data transmission. In 
general, energy-saving techniques focus on two subsystems: the networking subsystem (i.e., energy management is taken 
into account in the operation of each single node, as well as in the design of networking Protocols), and the sensing 
subsystem (i.e. techniques are used to reduce the amount or frequency of energy-expensive sample). The lifetime of a 
sensor network can be extended by jointly applying different techniques. For example, energy efficient protocols are 
aimed at minimizing the energy consumption during network activities. However, a large amount of energy is consumed 
by node components (CPU, radio, etc.) even if they are idle. [1] [3] [4] Power management schemes are thus used to 
switch off node components that are not temporarily needed. The rest of the paper structured as follows. Section 2 
hardware constraints of sensor node and objectives of wireless routing protocols for saving energy. Section 3 need of 
energy management in wireless sensor networks. Section 4 proposed power consumption techniques. Section 5 describes 
simulation setup and result analysis. Section 6 concludes the paper and feature work. 
 
2. HARDWARE CONSTRAINTS OF SENSOR NODE 
Wireless sensor networks are basically two types: structured and unstructured. In a structured WSN all or some of the 
sensor node are deployed in a pre-planned manner. The advantage of a structured network is that fewer nodes can be 
deployed with lower network maintenance and management cost. Fewer nodes can be deployed now since nodes are 
placed at specific locations to provide coverage while ad hoc deployment can have uncovered regions. An unstructured 
WSN is one that contains a dense collection of sensors nodes. Sensors node may be deployed in an ad hoc manner into 
field. In ad hoc deployment, sensor may be randomly placed into field. Once deployed, the network is left unattended to 
perform monitoring and reporting functions. In an unstructured WSN, network maintenance such as managing 
connectivity and detecting failures is difficult since there are so many nodes. Wireless sensor networks have great 
potential for many applications in scenarios such as military target tracking and surveillance, natural disaster relief, 
biomedical health monitoring, and hazardous environment exploration and seismic sensing. 
In military target tracking and surveillance, a WSN can assist in intrusion detection and identification. With natural 
disasters, sensors node can sense and detect the environment to forecast disasters before they occur. In biological medical 
application, surgical implants of sensors can help monitor a patient’s health. For seismic sensing, ad hoc deployment of 
sensors along the volcanic area can detect the development of earth quakes and eruptions. Wireless sensor network has its 
own design and resource constraints. Resources constraints include a limited amount of energy, short communication 
range, low bandwidth, and limited processing and storage in each node. Design constraints are application dependent and 
are based on monitored environment. The environment plays a key role in determining the size of network, the 
deployment scheme, and the network topology. The size of network depends on monitored environment [6] [7] [8]. 

 
Figure .1 Components of a sensor node 

 
Hardware Constraints:-A sensor node is made up four basic components: 
[i] Sensing unit 
         [a] Sensors   
         [b] Analog-to-Digital Converter (ADC) 
[ii]   Processing unit 
[iii] Transceiver unit  
[iv]  Power unit 
Sensor node may also have additional application dependent components such as a location finding system, power 
generator and mobilizer. The analog signals produced by the sensors based on the observed phenomenon are converted to 
digital signals by ADC, and then fed into the processing unit. The processing unit, which is generally associated with a 
small storage unit, manages the procedures that make the sensor node collaborate with other nodes to carry out the 
assigned sensing tasks. A transceiver unit connects the node to the network. The main task of sensor node in a sensor 
field is to detect the events, perform quick local data processing, and transmit the data as shown in fig.1 [7] [12]. 
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2.1 Application and Challenges: 
The nodes in wireless network have routing capabilities and forward traffic for other communicating parties that are not 
within each other’s transmission range. They are characterized by lower computing and energy resources. Therefore, 
wireless routing is challenged by power and bandwidth constraints, as well as by frequent changes in topology, to which it 
must adapt and converge quickly. 
Applications:  

 Emergency search and- rescue operations 
 Decision making in the battlefield 
 Data acquisition operations in hostile terrain, etc. 

Challenges: 
 Dynamic topology 
 Multi-hop communication 
 Limited resources (bandwidth, CPU, battery, etc.) 
 Limited security 

These above characteristics put special challenges in routing protocol design. The one of the most important objectives of 
wireless sensor routing protocol is to maximize energy efficiency, since nodes in wireless sensor network depend on 
limited energy resources. Devices used in the ad hoc wireless networks in most cases require portability and hence they 
also have size and weight constraints along with the restrictions on the power source. Increasing the battery power may 
make the nodes bulky and less portable. The energy efficiency remains an important design consideration for these 
networks. Routing is the process of establishing path and forwarding packets from source node to destination node. It 
consists of two steps, route selection for various source-sink pairs and delivery of data packets to the correct destination.  
 
2.2 Objectives of wireless routing protocols for saving energy: 

 To maximize network throughput 
 To maximize network lifetime 
 To minimize delay 
 To minimize battery consumption. 

 
The network throughput is usually measured by packet delivery ratio whereas the most significant contribution to energy 
consumption is calculated by routing overhead which is the number or size of routing control packets. A major challenge 
that a routing protocol designed for wireless networks faces is resource constraints. The power level basically affects 
many features of the process in the network together with the throughput of the network. Power control also affects the 
conflict for the medium and the number of hops and it will change the delay time. Transmission power also influences the 
important metric of energy consumptions. Therefore the power efficient protocol is must to increase the lifetime of node 
as well as the lifetime of network [5]. So the designed wireless routing protocol must meet all these challenges to give the 
average performance in every case. Routing is the process of path establishment and packet forwarding from source node 
to destination node. It carried out in two steps, first selecting the route for different pair of source-destination and delivers 
the data packets to the target node. Various protocols and data structures are available to maintain the routes and to 
execute this process. Routing in wireless networks has some distinct characteristics such as, Energy of node which 
depends on the limited power supply of battery, Mobility of the nodes which may reason of the frequent route failures and 
Wireless channels required variable bandwidth compare to wired network. The key solution for the above requirements is 
energy efficient routing protocols [5] [12]. 

 
3 NEED FOR ENERGY MANAGEMENT IN WIRELESS SENSOR NETWORKS 
The nodes in wireless network are constrained but limited battery power for their operation. Hence, energy management 
is an important issue in wireless networks. Energy management deals with the process of managing energy resources by 
means of controlling the battery recharge, adjusting the transmission power, and scheduling of power sources so as to 
increase the lifetime of the nodes of wireless sensor network. The energy efficiency of a node  is  defined  as  the  ration  
of  the  amount  of  data delivered but the node to the total energy expended. 
The reasons for energy management in ad hoc wireless networks are: 
 As the field of mobile computing and communication advances, there is an increasing gap between the power 

consumption requirements and power availability and it adds to the importance of energy management [4]. 
 In situations like battlefields, it is difficult to replace or recharge the batteries. Hence, energy conservation is essential 

in such scenarios [5]. 
 Batteries tend to increase the size and weight of a mobile node, to reduce the size of the battery, energy management 

techniques are necessary to utilize the battery capacity in the best possible way. 
 An optimal value for the transmission power increases the number of simultaneous transmissions. 
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 Power control is essential to maintain the required signal to interference ratio (SIR) at the receiver and to increase the 
channel reusability [5]. 

 If the relay traffic allowed through a node is more, then it may leads to a faster depletion of the power source for that 
node [7]. 

Power consumption of a wireless radio depends on the operation mode. Operation modes of a radio can be categorized 
into the following:  (i) transmit mode, (ii) receive mode, (iii) idle mode, and (iv) sleep mode. 
3.1 Classification of Power Management Schemes: 

 
To increase the life of wireless network, the routing protocol must be designed such a way to reduce the amount of 
information exchanged among the nodes, since communication incurs loss of energy. Increase in the number of 
communication tasks also increases the traffic in the network, which results in loss of data, retransmissions, and therefore 
more energy consumption. A longer lifetime of the node can be achieved by increasing the battery capacity. Increasing the 
capacity of the battery at the nodes can be achieved by either battery management, which concerns the internal 
characteristics of the battery, or power management, which deals with utilizing the battery capacity to the maximum 
possible extent. The power consumption occurs at the network layer for the reason that of communication and 
computation operations. The power conserved in communication operations is due to transmit-receive module present in 
the nodes [10] [11] [5].  
 
3.2 Power Efficiency: 
In the protocols the power efficiency can be achieved by using efficient metric for selection of route such as cost, node 
power, and battery consumption. The power efficiency is not proposed only on the less power consumption, it is also 
focuses on increasing the life time of node where network maintains certain performance level. Recently it is reported in 
the literature that power efficiency can be made at all layer of the network protocol stack [15].  
 
3.3 Parameter in Energy Model: 
Energy model also has a given energy usage for every packet it transmits and receives, for idle and sleep states and for 
transitions. These are: 

 Rx power: power consumption in state (watt) 
 Tx Power: power consumption in sleep state (watt) 
 Idle Power: power consumption in idle state (watt)  

3.2.1   Parameters newly added in the Energy Model 
 Sleep Power: power consumption in sleep state (watt) 
 Transition Power: power consumption in transition from sleep to active state (watt) 
 Transition Time: time (second) used in state transition from sleep to active state. 

To support simulation of SMAC and other energy efficiency protocols, energy model is extended in network simulator. 
The old energy model did not have a sleep state so sleep state is added. In addition energy consumption during state 
transition from sleep to idle (Active) is added [13] [16]. 

 
3.4 Energy Waste in MAC protocol: 
The main sources of energy waste in wireless sensor networks are as follows: 
 Collision: When a transmitted packet is corrupted it has to be discarded, and the follow-on retransmissions increase 

energy consumption. 
 Control Packet Overhead: Sending and receiving control packets consumes energy too, and less useful data packets can 

be transmitted. 
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 Idle Listening: Listening to receive possible traffic that is not sent can consume extra energy. 
 Overhearing: Meaning that a node picks up packets that are destined to other nodes can unnecessarily consume energy 

[14]. 
 

3.5 Techniques Based on Different Power Aware Conventional Properties:  
Power Management, Transmission power control and load sharing are the approaches to minimize the energy on active 
communication and inactive /power-down move toward to minimize energy during immobility. The protocols are 
designed based on the energy related metrics like energy consumed per packet to provide the minimum power path which 
is used to minimize the overall energy consumption for delivering packet. The next important metric is inconsistency in 
nodes power level which is a simple indication of energy balance and in turn it can be used to expand network lifetime.  

 
TABLE 1:  TECHNIQUES BASED ON DIFFERENT POWER AWARE CONVENTIONAL PROPERTIES 

CONDITIONS NAME OF PROCESS PURPOSE 
Minimize Active Communication 
Energy 

Power management Minimize the energy 
consumption by using separate 
channels for data and control. 

 Transmission power 
control 

 

The total transmission energy is 
minimized by avoiding low 
energy nodes. 

 Load sharing 
 

Share load to energy in 
comfortable nodes. 

Minimize immobility Energy inactive/power-Down 
mode 

Minimize the energy 
consumption when node in an 
idle state. 

 
The Power Management Based Protocols (PMBP) is focused to realize the energy efficiency goal by using two separate 
channels, one channel for control and another for data. RTS/CTS signals are transmitted through the control channel 
while data are transmitted over data channel. The control channel is used to determine when and how long the node to be 
in power off state. After turn to active state, a node can transmit data over the data channel. Conversely, once CTS is 
received, then the node transmits the data packet over the data channel. The inactive/power-down mode approach focused 
on inactive time of communication. In WSN when all the nodes in an inactive mode packets cannot be delivered to a 
destination nodes [17]. 
 
4 PURPOSED POWER CONSUMPTION TECHNIQUE  
Energy consumption is a key issue in wireless sensor networks (WSNs). In a sensor node, energy is consumed by the 
power supply, the sensor, the computation unit and the radio unit. The wireless sensor node, being a microelectronics 
device, can only be equipped with a limited power source (≤0.5 Ah, 1.2v).Sensor node life time; therefore, shows strong 
dependence on battery life .Power consumption can hence be dividing into three domains: sensing, communication, and 
data processing.  The total average power consumption along the signal path can be divided into two main components: 
the power consumption of all the power amplifiers PPA and power consumption of all other circuit blocks PC .The power 
consumption of the power amplifiers can be approximated by 
                            PPA = (1+α) Pout             ……. (1)   
Where α = (ξ – η)/ η with η the drain efficiency of the power amplifier and ξ the peak to average ratio (PAR) which is 
dependent on the modulation scheme and the associated constellation size.  When the channel only experiences a square 
law path loss we have  
        Pout = Eb Rb (4Πd)2 Ml Nf / Gt Gr λ2     …….(2) 
Where Eb is the required energy per bit at the receiver for a given BER requirement, Rb is the bit rate, d is the 
transmission distance, Gt is the transmitter antenna gain, Gr is the receiver antenna gain, and λ is the carrier wavelength, 
Ml is the link margin, and Nf   is receiver noise figure. The second term PC in the total power consumption is given by  
 
Pc ≈ Mt (PDAC +Pmixer +P filter) + 2 Psyn  +Mr (PLNA +Pmix + PIFA +Pfltr +PADC)      ……. (3)                               
 
Where PDAC, Pmix, PLNA, PIFA, Pfltrer, PADC and Psyn are the power consumption values for the Digital to Analog Converter 
(DAC), the mixer, the Low Noise Amplifier (LNA), the Intermediate Frequency Amplifier (IFA), the active filters at the 
transmitter side, the active filters at receiver side, the Analog to Digital Converter (ADC), and the frequency synthesizer, 
respectively. To estimate the values of PADC, PDAC and PIFA , we use the model introduced in.   
The total energy consumption is estimated by multiplying EBT by the number of bits to be transmitted. 
         E BT = ( P PA + Pc ) / Rb                         ……… (4)                 
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Figure 1: Transmitter Block Diagram 

 
Figure 2: Receiver Block Diagram 

 
It may lead to involve more number of nodes in the route. As a result, we suggested that always using the path that 
consists of nodes having enough residual capacity which is larger than some predefined threshold. The objective of 
applying both techniques is to minimize the total power consumption by avoiding nodes with minimum battery lifetimes 
as well as increase the lifetime of network. Various study recommended different techniques for handling the power issue. 
In this paper we investigates the power management and features of ZRP protocols and compare with OLSR  which 
increase the network lifetime and performance and propose a technique to minimize the consumption of energy as well as 
increase the lifetime of network [13] [21]. The technique recommended certain power control at node level to condense 
the transmission power of a node and power-inefficient nodes are detached to increase network lifetime [18] [19] [20].  
 
5 SIMULATION SETUP AND RESULT ANALYSIS  
The adopted methodology for the results of this work is based on simulations near to the real time packages before any 
authentic implementation. This work is done by simulating the designed scenario with the help of simulation tool 
QualNet. QualNet is a comprehensive suite of tools for modeling large wired and wireless networks. It uses simulation 
and emulation to predict the behaviour and performance of networks to improve their design, operation and management. 
QualNet enables users to optimize new and existing models, also design and develop new protocol models. QualNet work 
on design large wired and wireless networks using pre-configured or user- designed models, analyze and investigations 
on the performance of networks and perform to optimize them. QualNet is the commercial preferable simulator for 
network operation and solution. So, we found QualNet be the best choice to implement our scenarios which as each and 
every feature possible [22]. 
QualNet is a commercial simulator that grew out of GloMoSim, which was developed at the University   of California,   
Los   Angeles, UCLA, and is distributed by Scalable   Network Technologies. The QualNet simulator is C++ based. All 
protocols are implemented in a series of C++ files and are called by the simulation kernel. QualNet comes with a java 
based graphical user interface (GUI).It must be noted that  QualNet  is a discrete event simulator which provides a good 
balance between ease of use and extensibility and power in terms of what scenarios can be simulated. Table 2 shows the 
parameters and values which we are taking for our designed scenario [22].   
 

TABLE: 2 PARAMETERS USED FOR DESIGNING A SCENARIO OF POWER ANALYSIS AND MANAGEMENT OF HYBRID (ZRP) 
PROTOCOL 

Parameters  Value  
Channel Type channel/wireless channel 
MAC type IEEE 802.11 
Antenna Type Omni-directional Antenna 
Network Layer  LL 
Network Layer PHY wireless 
MAC protocol Mac/802.11 
Network interface type  Physical/ Wireless Phy 
No of Nodes 60 
Radio-propagation model Two Ray Ground 
Topological area 1500 x 1500 sq. m 
Simulation time 300 sec. 
Energy Model MICA-MOTES 
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Routing protocols  OLSR and ZRP 
Initial energy of a Node 1000.0 Joules 
Radio type 802.11b Radio 
Packet Reception Model PHY 802.11b Reception Model 
Data Rate 10 Mbps 
Mobility Model Random Way Point 
Pause Time 30 sec. 
Battery Model Linear Model 

 
The node is moving in the random motion in the area of 1500x1500 m2. When comes in specific transmission range it 
starts transmission between the different nodes. Here it is shown that the packet is transmitting. When overlapping of that 
& specific range is finish stops data transmission. The figure 3 showed the output of designed scenario. 
 
5.1 Design of Scenario for average end to end delay and power consumption: 
The QualNet simulator  is used for implementing, which is having a scalable network library and gives accurate and 
efficient execution .The  scenario  is  designed  in  such  a  way  that  it  undertakes  the  real  traffic conditions.  We have 
chosen 60 fast moving nodes in the region of 1500X1500 m2 with the random way point mobility model. There is also 
well defined path for some of the nodes. It shows wireless node connectivity of few nodes using CBR application.  
Pathloss model is two rays with maximum propagation distance of 100m. Battery model is Duracell 1500-AA.The 
simulation is performed with different node mobility speed and CBR (Constant bit rate) traffic flow.   CBR traffic flows 
with 512 bytes are applied.  Simulations  is made  in different  speed utilization  with  IEEE  802.11  Medium  access  
control  (MAC)  and  Distributed  Coordination Function (DCF) ad hoc mode and the channel frequency is 2.4 GHz and 
the data rate 2mbps. The network protocol here applied is Internet Protocol version four (IPv4). By this proposed topology 
the  failure  of  node  can  be  easily  detected  and  it  gives  the  way  for  the  accuracy  in  their performance. The 
snapshot of the simulated scenario is shown in Fig. 3 and 4. 

 

 
Figure 3: Simulation window of ZRP routing protocol with variation in nodes in Wireless Sensor Network with sixty 

sensor nodes. 
 

 
Figure 4: Simulation Animation View of ZRP routing protocol with variation in nodes in Wireless Sensor Network with 

sixty sensor nodes. 
 

5.2  Average End to End Delay: 
The average time taken by the packets to pass through the network is called average end to end delay. This is the time 
when a sender generates the packet and it is received by the application layer of destination, it is represented in seconds. 
It is also called Data Latency. This is the whole time that includes all possible delays caused by buffering of data packets 
during route discovery, queuing at the interface queue, retransmission delays at the MAC and propagation and 
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transmission times. As observed in fig, 5 & 6, the average end to end delay is lesser for hybrid protocols (ZRP) compared 
to proactive protocols (OLSR).  

 

 
Figure 5: Average E2E Delay in application Layer for OLSR Routing Protocol with variation in Number of Nodes 

 

 
Figure 6: Average E2E Delay in application Layer for ZRP Routing Protocol with variation in Number of Nodes 

 
5.3  Energy Consumed in Transmit Mode: 

 
The fig.7&8 shows that the energy consumed by OLSR protocols is higher than ZRP because of proactive in nature and  
ZRP is lowest which is hybrid in nature. The same behavior is observed for all the radio energy models. 

 
Figure 7: Energy Consumed in Transmit Mode in Physical Layer for OLSR Routing Protocol with variation in Number 

of Nodes 
 

 
Figure 8: Energy Consumed in Transmit Mode in Physical Layer for ZRP Routing Protocol with variation in Number of 

Nodes 
5.4  Energy Consumed in Receive Mode: 
The fig.8 shows similar type of results for energy consumed in Receive mode as obtained for the energy consumed in 
Transmit mode, but the energy consumed in the Receive mode is comparatively higher than energy consumed in Transmit 
mode. The proactive protocols like OLSR having more energy consumption in receive mode as compared to hybrid 
protocols. The similar behavior is observed for radio energy models for each protocol with a single exception in case of 
ZRP protocol for the Mica Motes energy model.  
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Figure 9: Energy Consumed in Receive Mode in Physical Layer for OLSR Routing Protocol with variation in Number of 

Nodes 
 

 
Figure 10: Energy Consumed in Receive Mode in Physical Layer for ZRP Routing Protocol with variation in Number of 

Nodes 
 
5.5  Energy Consumed in Idle Mode: 
The graphical observations as shown in fig. 11 & 12, it can be deduced that the energy consumption in Idle mode 
behavior of wireless routing protocols is somewhat different from the energy consumed in transmit and receive mode. The 
hybrid protocols (ZRP) consumes more energy in Idle mode as compared to proactive protocols (OLSR) which is reverse 
of energy consumed in case of transmit and receive mode.  

 

 
Figure 11: Energy Consumed in Idle Mode in Physical Layer for ZRP Routing Protocol with variation in Number of 

Nodes 
 

 
Figure 12: Energy Consumed in Idle Mode in Physical Layer for ZRP Routing Protocol with variation in Number of 

Nodes 
5 CONCLUSION  
In wireless sensor networks power efficiency is one of the main problems, particularly in designing a routing protocol. In 
this paper we approaches the power management and features of ZRP protocols and compare with OLSR routing protocol 
which increase the network lifetime and technique to minimize the consumption of energy as well as increase the lifetime 
of network and it was simulated using QualNet 5.0 simulator. We investigate and classified a number of power aware 
conventional routing techniques and approaches to power saving methods in Wireless Sensor Network. These power 
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saving methods are basically used to increase the life time of sensor nodes in wireless sensor networks. We have also 
stressed the importance of design issues of Wireless Sensors Networks such as power consumption, hardware constraints, 
environment, and transmission media.  
We discussed the energy wastage given by the electronic circuit. Therefore, counting on a sound electronic design that 
includes the right components for the sensor device is absolutely essential. Finally, we show and compare two protocols 
ZRP with OLSR with respect to average delay and power consumption to optimize the graphical representation of power 
consumption in transmit, receive and idle modes without compromising the data delivery in WSNs. We have summarized 
and compared different proposed designs for device level and network level for energy management in wireless sensor 
networks. Moreover, we have highlighted possible improvements and research in the area of energy optimization methods 
in wireless sensor networks. There are still many issues to be resolved around power management in order to increase the 
life time sensor nodes such as data aggregation, and information management.  
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