
          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 07 Issue: 07 | July 2020                  www.irjet.net                                                                     p-ISSN: 2395-0072 

 

© 2020, IRJET      |       Impact Factor value: 7.529      |       ISO 9001:2008 Certified Journal       |     Page 1196 

Enhanced Green Computing Methodologies 

Aakash Rajendra Bansode 

(Student) From Department of M.C.A, ASM IMCOST, Mumbai, India 
---------------------------------------------------------------------***---------------------------------------------------------------------

Abstract - Green computing in recent times has become an alarming issue for the governments, commercial 
organizations and even patrons in society. 
 
No individual or organization can work without computers, but they also have to be aware about the harmful 

impacts to use of computers, its manufacturing and disposing and what steps we should take to reduce the 

harmful impacts and save our environment.  

 

Equipment recycling, reduction of paper usage, virtualization, cloud computing, power management, Green 

manufacturing are the key initiatives towards Green computing.  

 

In this paper, green computing is characterized and examined quickly, also its effect on nature and consumable 
assets will be expressed through information designs gathered from around the world. At long last, methodologies 
will be drawn past the traditional systems, so as to take activities against IT's impending ecological and money 
related impacts. 
 

1. INTRODUCTION  
 
As far as rising mindfulness about registering natural effects, green computing is increasing critical 

significance. With expanding an unnatural weather change, vitality utilization and e-waste, green registering 

is extensively taken into astounding thought by both the legislature and organizations as their commitment in 

good practices for reasonable improvement. 

 

Today there is a great need to implement the concept of Green computing to save our environment. Use of 

computers plays a big role in environment pollution. About 60-70 percent energy is consumed by computers 

which are not in use but still turned ON and that consumed energy is the main reason for CO2 emission. So now 

there is a big need to guide common people for saving electricity by their own efforts and save the 

environment.  

 

A green computer will also take into account how it impacts the environment during its life. One way to make a 

green computer reduce its usage impact is to extend its longevity. The longer the computer lasts, the less 

impact it will have on the environment because disposal, normally the most significant green influence of the 

computer‘s cycle, will be delayed for a longer period of time. To increase a computer‘s longevity, we suggest 

looking toward upgrades and modularity. For example, building a new computer from scratch produces a 

greater environmental effect than building a new RAM module for replacement in computing equipment. 

 

Terminal servers can also be used to create a greener computer. When using a terminal server, you are 
connected to a central terminal where all the computing is done. The operating system is experienced by the 
end user on the terminal. These terminals can be matched up to thin clients who depend on the server to do 
most of their computing. This type of green computing setup typically consumes as little as one eighth of the 
energy of a conventional workstation. Today, this term is extensively used with each part of resource 
consuming activities. 
 
 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 07 Issue: 07 | July 2020                  www.irjet.net                                                                     p-ISSN: 2395-0072 

 

© 2020, IRJET      |       Impact Factor value: 7.529      |       ISO 9001:2008 Certified Journal       |     Page 1197 

2. GREEN COMPUTING POINTERS 
 
❖ Three business practices that help both the environment and the bottom line include choosing energy-

efficient systems, moving to the cloud and facilitating telecommuting. 

❖  Reduce Costs with Energy-efficient Systems 

❖ Going green starts with smart purchasing and usage practices. Because IT accounts for a 

disproportionate amount of the total energy consumption of a typical business, energy-efficient 

computing directly impacts the bottom line. 

❖ Keep in mind a few essential tips: - 

❖ Energy certification – Purchase devices that are Energy Star and EPEAT certified. 

❖ Power management options – Make sure devices come with power management options enabled. 

Sleep mode significantly reduces energy usage. Using hibernation mode or turning the hardware off 

ensures that the system consumes no power. 

❖ Green-Computing-Protect against malware – Online threats often consume heavy processing 

resources, increasing the power used by your computer, even before you become aware of the 

problem. Invest in proven anti-malware services. 

❖ Recycling programs – At the end of device life, take advantage of recycling programs like those 

sponsored by both Microsoft and HP. 

❖ Virtualization – Reduce operating costs and improve server utilization with virtualized servers. 

Sustain Profits and the Environment with Cloud Computing 

❖ For small businesses, maintaining a full IT solution in-house incurs significant cost, from personnel to 

servers and system maintenance. Servers alone consume large amounts of energy and often operate 

far below capacity. 

❖ Migrating to cloud computing often allows organizations to reduce both budget and power usage. 

Without the need to maintain costly server rooms, companies can focus their resources more 

effectively. In addition, the scalable nature of cloud computing allows organizations flexibility in 

designing a solution to expand with company growth. 

 

Reduce Stress and Your Carbon Footprint with Telecommuting, Telecommuting offers many business benefits, 
from increased employee satisfaction to reduced overhead. Employees who telecommute spend less time flying 
and driving to work, directly reducing carbon emissions. At the same time, the deep integration of Microsoft 
chat and video-conferencing features, Office 365 applications, and Microsoft Cloud storage solutions allows 
employees to collaborate from multiple locations with ease. 
 
3. POINT OF FOCUS 
 
There are assortment of items and office where green processing ought to be actualized because of their 

terrible notoriety in devouring vitality and some other natural contemplations: 

 
•    Data Centers 
 

Current advancements in correspondence and computerized innovation are causing real development 

requests in the business of Information Technology (IT). 

 

Data Centers give protected, spotless and stable conditions for servers to be online all day, every day, more 

ventures and organizations need to give or store information to their customers. Accordingly, the 

necessities of information stockpiling and handling are expanded quickly. Datacenter offices are 

considered to be tremendous shoppers of vitality, as indicated by The U.S Department of Energy, the 

datacenter offices are mindful of devouring 1.5% of the world's complete vitality use in 2010, likewise 
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clarified that datacenter expend up to 100 to multiple times more vitality than standard places of business. 

An expected 91 Terawatt-hours (TWh) of power were datacenters utilization In U.S 2013, which is 

comparable to the 34 enormous coal-terminated (500-megawatt) control plants yield for one year. By 

2020, data center power utilization in the U.S. is relied upon to increment to around 140TWh every year, 

which is equivalent to the yearly yield of 50 power plants, creating about 100 million metric huge amounts 

of carbon contamination every year. Therefore, costing U.S organizations $13 billion every year in power 

bills. Data Centers were expended about 1.3% of the all-out worldwide power in 2010, or around 200 TWh. 

Besides, by 2025 it is required that it will increment to 1,400 TWh, which will be generally 6% of the 

absolute worldwide power utilization. 

 

                                             
 Fig: Projection of Data Centers Electricity         Fig: Traditionally data centers are located close to the vital 

resources. 

 

Use Once, power has been considered as an overhead cost, comparatively to the space cost. In any case, 
datacenter requires its very own particular technique with development of intensity costs, unwavering quality, 
limit, supply, and natural thought. 
 

There are some strategic activities can increment datacenter effectiveness, including: - 

 

Decrease Electricity Consumption in Cooling Process 

 

In a conventional datacenter, almost 50% of the power accessible is devoured by the IT hardware, and the 

rest generally used for cooling. 

 

Significant measure of that power can be spared by diminishing cooling wasteful aspects, this should be 

possible through picking appropriate area for a datacenter, having right area can help in cooling process for 

example, utilizing outside air (Microsoft are fabricating new data centers in chilly atmosphere, for example, 

Finland to lessen cooling costs), the purpose for general of Internet foundation is to build an advanced data 

centers without requirement for any mechanical refrigeration. 

 

In addition, right area likewise implies political solidness of the district (Geopolitical Ownership 

Considerations), then again, cataclysmic events (earthquake, flood, tornados ...and so forth.) and other 

worldwide hazard issues ought to be considered cautiously. At long last, asset accessibility and cost of 

intensity and water is likewise essential. 
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Virtualization. 
 

❖ Wasteful server use is one of the significant reasons for waste (high PUE) in many datacenters. 

Virtualizing can improve by and large use by 10 to 30 percent in regular or committed servers, and 

sometimes in excess of 50 percent. This additionally safeguards a stranded power all the while and 

noteworthy measure of rack space. 

 

Monitor Aisle Temperatures.  

 

It is prescribed to actualize a hot/cold-path arrangement and improve the cool walkway channel temperatures 

to 27°C/80°F.On the other hand, this may deliver progressively problem areas which waste power. Along these 

lines, it is basic to adjust the system hardware in the datacenter. This can be executed through observing the 

chilly passageway temperature, so as to exploit cooling proficiency and limit warmth issues. As exhibited in the 

accompanying figure, a few parallel racks which hold IT gear's set in inverse direction, this considered as 

wasteful structure. 

 

 
 

Fig: Traditional Hot aisle/cold aisle row Design 
 

A few parallel racks which holds IT gear are set with a similar direction, since most current hardware's are 

taking virus air from front and letting the generally sight-seeing from the back, accordingly the depleted air 

from first line will be devoured by second column, etc, subsequently, the temperature will increment step by 

step and then at last cooled. 

 
Fig: Traditional Hot/Cold aisle design 
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As the racks arranged in a row the traditional method makes the issue at last  middle racks (no coolant is 

reached in the middle section) whereas the proposed design will let the cooling possible in the middle of the 

racks, etc. subsequently, the temperature will increment step by step and then at last cooled all the racks. 

 

 
 

Proposed Hot/Cold aisle design 

 
•    End User 
The development in end client control utilization is in truth more noteworthy than in the datacenters. The 

preparing that happens in the datacenter speaks to just a small amount of its whole data handling. There can 

be 10 fold the number of rack servers and departmental servers for each datacenter processor. Besides, there 

can be from 50 to in excess of 250 end-client PCs for each datacenter machine, while 100 to 300 watts is the 

normal personal computer utilization of power. In the United States and Western Europe very nearly 

100000000 laborers are utilizing PCs consistently. Remember that every one of these PCs expends 100 watts 

of intensity, and a few PCs have extra gadgets, for example, speakers, printers, scanners, webcams … and so 

forth which draw extra power. As indicated by this traditionalist figure, PCs draw around 10 Gigawatts of 

power from the force to be reckoned with, and this gauge only for the United States and Western Europe, it 

doesn't tally Eastern Europe, China, India and the Middle East, where utilization rates are developing 

significantly. There are systems for conquering this issue, a portion of these methodologies must be connected 

on organizations and association, and the other part include the end clients: 

 

Monitor the power use of your association by embracing a straightforward advance, simply tally the quantity of 

PCs the association is utilizing and the age of these PCs, there is a decent connection between the quantity of 

PCs utilized and the measure of utilization. Normally, the initial step would segregate vitality utilization outside 

the datacenter to measure it. The primary piece of the power utilized of a foundation's physical space is spent 

by office IT hardware for examples, PCs, printers and copiers. At present, organizations ordinarily need to rely 

upon guess to assess their capacity use. Be that as it may, utilizing some product apparatuses which grew 

uniquely for this reason, for example, CMDB, ITIL and SMS can give an incredible collaborator. Educating 

association workers about the power utilization potentially will result in a 10% vitality investment funds. 

There many wellspring of data that can give a decent direction of how to spare vitality, for instance, one can 

begin teaching him/herself and other by googling "How much power do PC use". The basic direction suggestion 
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include: Simply let your PC rest out of gear time, arranging the power the executives settings on PCs come at 

initial step. In instances of inexperienced clients the outsider PC apparatuses can be utilized for arranging the 

power the board settings, so as to decrease the power utilizations. Organization should set some power 

decrease objectives, 20% of power decrease by personal computers in the main year could be a decent begin. 

On the off chance that it isn't feasible for associations to quantify this quickly, they can utilize other significant 

measurements, for example, "hours on". For second year the association can set 10% power decrease 

objectives, etc. Measuring, Recoding and revealing back the vitality utilization with the outcomes to 

representatives and administrator can urge them to accomplish more. Without having result report the 

endeavors may be hampered. 

 
Saving energy beyond the traditional way 

 

In this section the latest development of green computing will be debated beyond the traditional boundaries. 

 

Using Cloud Computing 
 

❖ The utilization of distributed computing approach connects straightforwardly with the idea of 

reasonable improvement, this can be advantageous in three viewpoints: monetary, social and 

condition. Cloud natural practice includes: Saving power, decreasing cooling vitality prerequisites and 

space. Adaptability and Cost reserve funds of tasks are between the most regularly referenced 

benefits identified with a choice to execute the distributed computing arrangement. A few highlights 

of cloud's ICT (data and correspondence advances) foundation offer are cognizable proof models as 

the one giving green advantages. The fundamental parts of the model let you to recognize various 

natural recompenses which could be practiced by relocating the IT assets to the distributed 

computing arrangement. 

 
Green Cloud Architecture (Carbon Awareness) 

 

❖ One of the freshest advances of green figuring mindfulness is the Green cloud design. The motivation 

behind this joined cloud-based innovation arrangement, is to give an abnormal state design to 

supporting force productive administration designation for the two clients and suppliers. In cloud 

suppliers imminent, this model will bring down their power bills without losing their piece of the 

pie. Through applying the green cloud foundation, the interest for abnormal state processing 

administrations on the client's side can be accomplished, likewise sparing vitality on the supplier's 

side. Following figure represents the design of vitality proficient administration assignments in 

green cloud. The Green-Broker gives the total access to all administrations which are enlisted in 

open index. Green-Offer index urges the suppliers to list their administrations with limited rates and 

green hours. A standard cloud-specialist lease cloud administrations and timetable applications, 

additionally is dependable to choose these contributions dependent on end client necessities. Each 

interest is explored by the time, cost and thinking about the greatest quality and least CO2 discharge. 

 

Data Center sustainability improvements 

 

❖ Beforehand in this report, some strategic activities were depicted for increment datacenter 

proficiency, furthermore, cloud green figuring can give best practices to make data centers task green. 

To manufacture natural datacenter, various top practices in key zones have been proposed for 

improving maintainability: Utilizing sustainable sources of energy, for example, power modules, 

sunlight based vitality age, cogeneration and wind control age. Likewise there are new Cooling 
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techniques which have an extraordinary focal points over customary ways for examples, nano-liquid 

cooling frameworks, free cooling, fluid cooling, and in-server, in-rack and in-push cooling which are 

been utilized by companies like SprayCool, spot cooling, utilizing link grommets to diminish cool air 

spills. Utilizing new Building structure for instance, enhancing floor design, heat protection, and 

reusing water. ICT stage, committed racks and servers, middleware office linkage and virtualization 

advances. Using the most recent power proficient IT hardware, for example, servers and processors. 

 

Solar Computing 
 

❖ Nowadays, the world is gradually giving increasingly more consideration to sunlight based vitality. Sun 

powered power is a characteristic chosen one for financially savvy, providing proficient and feasible 

vitality to developing markets. For occasions, Taiwanese producer VIA Technologies Inc. which are sun 

oriented board innovation in participation with one of the major and driving sun powered item makers 

which is Motech Industries. By means of organization recorded a principle favorable position of 

utilizing their innovation: Sun based power is a spotless vitality (non-contaminating).Sun powered 

boards are tranquil in task, it is perfect for spots where a boisterous generator would aggravate, for 

example, study hall, clinics, shops and … and so forth. Essentially, the moment the capital expense has 

been secured, sunlight based power can be considered as a free vitality, as they don't require refueling 

and they are independent. Likewise Solar boards are for all intents and purposes support free and 

dependable and pretty much require just yearly changes, for example, water substitution in profound 

cycle batteries. 

 

Telecommunications-related technologies 
 

❖ Video chatting, additionally, is consistently executed in green processing activity. Upgrades of 

interchange hardware with the help of PC organizing frameworks have made it feasible for 

representatives to work from remote areas, besides, the working from home organizations 

acknowledged this as a doable alternative. Subsequently, it gives better fulfilment between the two 

gatherings. Moreover, expanded benefit, decrease of gas emanations identified with movement, slighter 

expenses for work environment space, lighting and warmth. 
 

4. CONCLUSION 
 
To conclude, work areas PCs in actuality utilize more vitality than datacenters. In addition, the measure of 

intensity devoured by work areas PCs and the impacts they have on the earth comprehensively are major. Be 

that as it may, one can't trifle with too datacenter utilization and it has a noteworthy effect on organic 

framework. This research paper shows the importance of Green computing. We should understand the need of 

Green computing and as shown in the research paper necessary steps should be taken for a healthy 

environment. If not then we will suffer from air pollution, water pollution, soil pollution etc. So with a little 

sense of understanding the importance and need of Green computing we should take the steps from today or 

even from now.  
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