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Abstract— In mobile ad hoc network progressive approach and circulated methodology are more functional when 
contrasted with the level construction modeling. Energy preserving in mobile ad hoc network is critical. Comparative the 
circling free way is likewise vital. In spite of the fact that setting up right and proficient courses is an imperative 
configuration issue in mobile ad hoc networks (MANETs), an all the more difficult objective is to give energy efficiency, 
since mobile hubs' operation time is the most basic restricting factor. Keeping in mind the end goal to increase the lifetime of 
ad hoc networks movement ought to be sent by means of a course that can maintain a strategic distance from hubs with low 
consumption of energy while minimizing the aggregate transmission power. In a MANET, the energy exhaustion of a hub 
does not influence the hub itself just but rather the general network lifetime. 
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I. INTRODUCTION  
 
Communication has critical in present decades for 
trading data between individuals to anyplace 
whenever. MANET is a collection of mobile nodes 
that move autonomously in any gathering portability 
administration. Since those mobile devices are battery 
driven for working and amplifying the battery 
lifetime has turned into an imperative issues in 
MANET [2, 3].  
Ad hoc network are the transitory network. Ad hoc 
network short-range network and they are made when 
gadget utilizes the same convention. Ad-hoc network 
does not require any membership administration. 
With the assistance of ad-hoc network it decreases the 
expense and enhances the security. An ad hoc 
network is a neighborhood where messages stream 
starting with one node then onto the next node instead 
of depending on a base station. Ad hoc networks give 
the capacity to remote devices to speak with one 
another in neighborhood. The specialists have as of 
late considered power-mindful advancement of 
productive conventions for MANETs [4]. 
As every mobile node in a MANETs performs the 
steering capacity for performing the communication 
among various mobile nodes the service can 
disengage even a couple of the nodes because of 
power Consumption [5]. Along these lines, they 
experience the ill effects of restricted vitality level 
issues. Likewise the nodes in the network are moving 
if a node moves out of the radio scope of the other 
node, the connection between them is broken. In this 
way, in such a domain there are two noteworthy 
reasons of a connection breakage. a) node kicking the 
bucket of vitality weariness b) Nodes moving out of 
the radio scope of its neighboring node. 
 
II. HISTORY  
 
A recent trend in ad hoc network routing is the 
reactive on-demand philosophy where routes are 
established only when required. Most of the protocols 

in this category, however, use single route and do not 
utilize multiple alternate paths. The paper focus on 
distributed processing, dynamic linking, low 
processing and memory overhead and loop freedom 
at all times. 
This survey discuss about the different type of the 
protocol and their works. In this we will study about 
the research work of different authors, how they use 
the protocol to solve the problems and what are their 
future works. Till now there are many contributions 
which strive to develop energy efficient network 
planning and routing in MANET[6,8]. Classification 
of Protocols MANET broadly can be classified into 
three categories such as reactive protocol, proactive 
protocol and hybrid protocol. Reactive protocol 
Reactive protocol also called as on demand routing 
protocol. Reactive protocol is based upon some sort 
of query –reply dialog. Reactive protocol is better 
than the proactive protocol. Most of time everyone 
can use the reactive protocol because it is an on-
demand routing protocol. For example reactive 
protocols are AODV, PAAMODV etc...  

Proactive protocol In the proactive protocol 
all the nodes maintains the information about the next 
node. All the nodes of any protocol have to relay it’s 
entire to its adjacent nodes. The nodes send the 
packet data from one node to the other node after 
mutual agreement therefore the entire node constantly 
update their position[9,10].  

Hybrid protocol Hybrid protocol is based 
upon distance vector protocol but contain many 
features and advantage of link state protocol. Hybrid 
protocol enhances interior gateway routing protocol. 
Benjie Chen, Kyle Jamison, hari Balakarishnan and 
Robert Morris provide a span technique. It is a 
distributed coordination technique for multi-hop ad 
hoc wireless networks that reduces energy 
consumption without significantly diminishing the 
capacity or connectivity of the network. The span 
adaptively elects coordinators from all nodes in the 
network, and rotates them in time. The span 
coordinators stay awake and perform multi-hop 



International Journal of Advances in Science Engineering and Technology, ISSN: 2321-9009,                Vol-4, Iss-2, Spl. Issue-2 May.-2016 

A Survey on MANET Energy Consumption Challenges 
 
2 

packet routing within the ad hoc network. When all 
the other node perform multi hop packet than rest 
nodes remain in power-saving mode and periodically 
check if they should awaken and become a 
coordinator. In Span, each node uses a random back 
off delay to decide the coordinator. Delay is the 
number of other nodes in the neighborhood that can 
be bridged using this node and the amount of energy 
it has remaining. There results shows that Span not 
only save network connectivity. It also preserves 
capacity and provides energy savings. For a practical 
range of node densities and a practical energy model, 
system lifetime with Span is more than a factor of 

two better than without Span. The amount of energy 
that Span saves increases only and density increases. 
Their current implementation of Span uses the power 
saving features of 802.11. When node want to send 
the packet only then nodes periodically wake up and 
listen for traffic advertisements shows that this 
approach can be extremely expensive. It gives 
warrants investigation into a more robust and 
efficient power saving MAC layer, one that 
minimizes the amount of time each node in power 
saving mode must stay up. 
 

 
Table 1: Denoting the advantages and disadvantages of energy conserving MANET 

Protocols. 

 
 
Wassim El-Hajj, Ala Al-Fuqaha proposed OLSR 
protocol. They provide the information regarding 
cluster and node maintenance. They used the FDDS 
(fast distribution connected dominating set) 
techniques to maintain connectivity in the network 

and also to take care of the routing part. It uses the 
FDDS-M to maintain the connectivity of the network 
and FDDS-R to take care the routing part. FDDS is 
used to handle the initial hierarchical architecture in a 
distributed way. Their job is to elect CHs and connect 
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nodes to CHs. Initially normal node network 
composed of CHs which is disconnected. It assumes 
that node knows Stock its ID, residual energy (RE), 
and traffic load (T). A node can calculate its mobility 
(M) by measuring its displacement with respect to his 
own position and its neighbours at different time 
periods. Scalability of FDDS-R comes from OLSR. 
OLSR uses MPR, which minimizes the Flooding of 
control messages in the network. Also OLSR is 
known to perform well in wide Scale and dense 
networks. In their design, they only need to flood 
information in the backbone Network. Since, the 
backbone network size is very small compared to the 
total size of the network, FDDS-R Achieves 
scalability. Even though the controller tries to balance 
entry of the energy path and its length, it is more 
biased to high energy paths. This is directly 
Contributes in the energy-efficiency of FDDS-R. The 
best (highest) outputs produced by the controller are 
for routing paths that are powerful with short nodes.  
Andy An-Kai Jeng and Rong-Hong Jan propose an 
adaptive topology control protocol for mobile nodes. 
This protocol allows each node to decide whether to 
support energy-efficient routing to conserve its own 
energy. It can drastically shrink the broadcasting 
power of beacon messages for mobile nodes. The r-
neighbourhood graph provides a more realistic power 
consumption model with independent parameter to 
node u. They also proposed an energy-efficient 
maintenance protocol to reduce the beacon power. 
They have been proven that any reconstruction and 
power change can coverage in four and five beacon 
intervals. An adaptive configuration rule is given to 
configure the parameter for each node based on the 
node’s mobility and energy levels. Based on the 
equivalence they design an energy-efficient 
maintenance protocol for the general enclosed graph. 
The ANGTC Protocol is to utilize the information 
partially received from nearby nodes to confine the 
broadcasting radiuses of subsequent beacons. Every 
time interval each node broadcasts a beacon at a 
certain radius to nearby nodes. This protocol can 
significantly decrease the total energy consumption 
for successfully transmitted data, and the lifetimes of 
nodes, especially in high mobility environments.  
Yuguang Fang yuguang, Yao guoliang, Zhang chi, 
Liu Wei proposed new scheme device-energy-load 
aware Relaying framework, namely DELAR, it 
achieve energy conservation in heterogeneous mobile 
ad hoc networks. A DELAR utilizes the device 
heterogeneity inherent in ad hoc networks and 
features the cross-layer protocol design methodology. 
It take better advantage of powerful nodes (P-nodes) 
while mitigating their interference to the ongoing 
communications, a hybrid transmission scheduling 
mechanism is used to schedule and coordinate the 
transmission activities among P-nodes and B-nodes 
(normal nodes). In order to support reliable 
transmissions in the presence of unidirectional links 
between P-nodes and B-nodes, we introduce the mini 

routing technique and the novel Asymmetric MAC 
(A-MAC) protocol. It demonstrates that A-MAC can 
effectively enable the MAC layer acknowledgements 
over unidirectional links. They show that DELAR can 
significantly reduce the energy consumption and thus 
prolong the network lifetime even with just a few P-
nodes placed in the network. There various energy 
conservation techniques such as power saving modes. 
Transmission power control and power aware routing 
can be integrated to jointly achieve better energy 
conservation. More importantly, in this the 
framework provides a platform to address other 
challenging issues such as quality of service 
provisioning and security support as well. 
 
2.1 Energy efficiency 
The real errand is energy utilization estimation and as 
indicated by limit energy level new course revelation 
process era . Ad hoc remote networks are energy 
obliged since nodes work with restricted battery 
energy.  On the off chance that a few nodes bite the 
dust ahead of schedule because of absence of energy, 
they can't speak with one another. In this manner, 
exorbitant utilization of nodes energy ought to be 
anticipated [6]. Actually, conceivable node energy 
utilization ought to be adjusted keeping in mind the 
end goal to build the energy attention to networks and 
discover the plan has been suggested that uses energy 
status of every mobile node and interchange ways. 
Energy effectiveness can be enhanced in two distinct 
ways: Reducing the energy utilized for dynamic 
communication exercises and lessening the energy 
spent amid a dormant period. 
  
• Energy consumed while nodes sending a parcel.  
• Energy consumed while nodes receiving a parcel.  
• Energy consumed while nodes out of idle mode.  
• Energy consumed while nodes in sleep mode. 
 
2. 2 Energy efficient routing in MANET: 

 Limited Energy of the nodes 
 Difficulties in Replacing the Batteries 
 Lack of Central Coordination 
 Constraints on the Battery Source 
 Selection of optimum Transmission Power 

and Channel utilization. 
 
III. ENERGY EFFICIENT METRICS: 
 
The energy efficiency has some of the alternatives to 
save power from the devices which helps to maintain 
energy in a sustainable way. Several methods of 
energy efficient metrics are   
   

 Energy consumed/packet                    
 Time to network partition 
 Variance in node power 
 Cost/packet 
 Maximum node cost
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Table 2: Comparison of routing protocols in MANET 

 
 
IV. ENERGY EFFICIENT ROUTING 
PROTOCOLS: 
 
MANET routing protocols are mainly categorized 
into four parts: 
a) Routing Information update mechanism. 
b) Use of temporal information for routing. 
c) Routing Topology. 
d) Utilization of specific resources. 
 
There are many different routing protocols which are 
used to establish a correct and efficient route between 
a pair of nodes. Since, each node has limited power 
due to which the selected route cannot remain for a 
long time so that the source destination pair can use it 
for its successful communication[10]. To achieve the 
goal of getting longer lifetime and successful 
communication for a network, we should minimize 
nodes energy not only during active communication 
but also when they are in inactive state.  Due to the 
energy constraint in a MANET as a main issue we are 
in need to save power from the devices which help to 
reduce energy consumption in transmission of 
packets between source and destination [12].      
 
4.1 Power aware model 
The mobile nodes in MANET are connected to other 
mobile nodes. There are 4 important power 
components: 
                (1) Transmission Power 
                (2) Reception Power  
                (3) Idle Power and 
                (4) Overhearing Power. 
These mobile nodes are free to transmit, i.e. send or 
receive the data packets to or from other nodes 
respectively[14], and require power for such 
activities. 
 
4.2Transmission power: 
Whenever a mobile node sends data packet to other 
nodes in the network, and whenever energy is 
required for transmission and such energy is called 
Transmission Energy (Tx )  and some amount of 
power is consumed when sending a packet. The 
transmission energy is formulated as: 

 
T x = (330*Length)/2*10 6 

and 
P t = T x /T t 

Where T x is transmission energy, P T is 
Transmission Power, T t is the time taken to transmit 
a data packet and P length is the length of data packet 
in bits. 
 
4.3 Reception power 
Whenever a node receives data packet from other 
nodes the required energy needed for receiving a data 
packet, which is called Reception Energy(R x). On 
receiving the data packet some amount of power is 
consumed. Reception Energy is formulated as: 
 

R x = (230*Plength)/ 2*10 6 
and 

P R = R x /T r, 
 
Where R x is the Reception Energy, P R is the 
Reception Power, T r is a time taken to receive data 
packet, and  p  Length  is the length of data packet in 
bits. 
 
4.4 Idle power 
A node neither transmits nor receives any data 
packets. Power is consumed because it needs to listen 
continuously in order to detect a packet that it should 
receive, so that the node can then switch into 
receiving mode from idle mode. Idle power is a 
wasted power that should be eliminated or reduced to 
a minimum. 
 
Thus, Idle Power is: P I = P R, 
 
Where P I is Idle Power and P R is Reception Power. 
 
CONCLUSION 
 
In this paper, survey on the energy efficient directing 
protocols in MANET and grouped them as indicated 
by the methodologies utilized by each of them for 
minimizing the energy utilization. We have 
additionally recorded and grouped them on the 
premise of the objective to be accomplished by each 
of the methodologies. For instance, the transmission 
control ought to be utilized when the correspondence 
between the hubs occur at standard interims while the 
heap conveyance methodology is utilized where the 
hub count or the mobility is not uniform and 
subsequently we have to utilize the equivalent 
dispersion of burden to minimize the energy 
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utilization. The Sleep/Power down methodology 
ought to be utilized where the correspondence 
between the hubs is low and henceforth, they can use 
their energy when there is energy lopsidedness issue. 
Since energy is a compelled asset in MANET, more 
research is to be done to discover energy efficient 
protocols and in future more energy conservation 
methods are to be innovated.  
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