International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056
JET Volume: 07 Issue: 06 | June 2020 www.irjet.net p-ISSN: 2395-0072

GREEN COMPUTING: ENERGY MANAGEMENT PROSPECTIVE

Ms. MEENA KUMARI}, Dr. Monica Trakru?

1A4ssistant Professor( Computer Science), Gitarattan International Business School, New Delhi, India
2Assistant Professor( Computer Science), Gitarattan International Business School, New Delhi, India

ABSTRACT: Over the previous couple ofyears, interest in “green computing” consumes motivated research into
energy-saving method for activity systems, from network proxies in additional to virtual machine migration to the
return of thin clients. The whole world today is speaking green. it is not green with jealousy, but green while in
becoming more eco-friendly, environment companionable, energy preservation, efficient usage of computing
resources, adherence to global standards (like Energy Star, ROHS (Restriction of Hazardous Substances etc.) so the
knowledge Technology products might be managed efficiently throughout its life and even at the time of disposal.(1).
Technology encompasses a major role in our lives but it also comes with issues like energy conservation and heating.
Humans have gotten lots of advantages from computer and computing devices within the current era. The pc has
helped citizenry during a vast form of areas by saving time and price, but it's currently not highly environment-
friendly. The hostile impact of computing devices will be minimized by modifying the working habits of business and
person using computers. One among the most important concerns is; what quantity power is going to be essential to
run computing devices. Toxic materials and dangerous levels of lead and flame retardants are released when
computers are discarded in landfills. Green computing, in general, is that the study of creating the usage of computers
environmentally friendly. The goal of this paper isto search outout alternative waysthat may help in energy
management without compromising the factors of system performance.
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1. INTRODUCTION

Green computing is the convention of using computing resources efficiently. Modern IT systems have a confidence
upon an advanced mixture of people, networks, additionally to hardware, as specific, a green computing conviction
must be systemic in nature, and address to a greater extent sophisticated problems. Green computing is that the at
the most requirement to safeguard environment and save energy together with operational expenses in today's
imperceptibly competitive world. A 2008 survey by IDC (International Data Corporation) revealed that energy
costs were the foremost pressing reason for the idea of green IT. The goals of green computing are kind of
like green chemistry; reduce the utilization of hazardous materials, increase energy efficiency during the product's
lifetime, additionally to push there cyclability or biodegradability of defunct products and factory waste. Research
continues into key areas specific as makingthe utilization of computers as energy-efficient as
possible, additionally to designing algorithms and systems for efficiency-related computer technologies. Green
computing has emerged as a replacement area of research with attention on understanding and reducing the
energy consumption of everyday computing systems. The rapid advancement in technology and fast rate usage of
computers have resulted in solving a posh problem at a faster pace. This has led to immense usage of energy,
power consumption, usage of e-equipment then on. to beat this, efforts and techniques are reinforced to save lots
of energy, power consumption. The worldwide manufacturing of computing devices truly encompasses a direct
impact on environmental concern. Scientists are making substantial efforts in numerous domains to save lots
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of natural resources from all the negative effects of computing. of these efforts are persuading companies and
individuals to adopt ways of Green computing. [1].

GREEN COMPUTING

Green computing is that the process of how computers and related resources are used while reducing
power consumption. It also focuses on a way to make CPUs more efficient and the way to recycle and get
rid of e-waste during a proper way. San Murugesan defines the term green computing as "the study and
practice of designing, manufacturing, using, and doing away with computers, servers, and associated
subsystems like monitors, printers, storage devices, networking and communications systems, efficiently
and effectively with minimal or no impact on the environment." [2]

Mainly green computing aims at creating products that are fully recyclable, environmentally friendly and
use substitute technologies that benefit the environment. It also aims to use alternative resources of
energy while not compromising the performance of the pc. In 1992 the Environmental Protection Agency
(EPA) took the earliest initiatives and voluntary labeled a program like Energy Star within the us towards
green computing. the aim of Emery Star was to push the efficiency of energy in numerous hardware like
monitors and climate control equipment. This promoted and extended the utilization of sleep mode in
consumer electronics. After the formation of Energy Star program, the term "green computing" was
coined during a very short time. Later on, Europe and Asia have adopted similar programs.

Computing power need continues to be increasing because the internet has provided exclusive
connectivity to the full world. The hostile impact of computing devices will be minimized by modifying
the working habits of business and folks using computers. one among the most important concerns
are; what quantity power are going to be essential to run computing devices, what quantity physical
space it'll go for house and funky the system. Rising electricity prices is a difficulty that increased keen to
form and energy and cost-saving for brand new businesses. Toxic materials and dangerous levels of lead
and flame retardants are released when computers are discarded in landfills.

2. Energy Efficiency

The key to green computing will be summarized in one word: efficiency. This word dominates the
planning, manufacturing, use and disposal phases of all green computing products. Particular emphasis is
given to the longevity of product, since their construction accounts for quite 70% of the ecological
footprint a product leaves behind in its lifetime. By increasing its lifetime, this footprint is spread across a
few years. This paper will describe some ways and practices through which computers cans be utilized
in efficient and greener ways. More focus has been placed on algorithmic efficiency and optimization. a
quick algorithm doesn’t only save time; it also saves various computer resources and successively,
energy. Computer power management issues are directly associated with the package which is
employed. Hottest operating systems and hardware support the ACPI standardto permitthe
facility consumption to be enormously reduced when the pcis idle or under low load. Voltages and
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operating frequencies of most computer parts are scalable in real-time, meaning that performance (and
power consumption) will be easily adjusted PRN.

Big datacenters resort to cooling solutions that involve lessair conditioning, like underground
installations. The “80 PLUS” power supply industry initiative certifies power supplies that are a minimum
of 80% efficient, instead of the everyday 70-75%. Power consumption of storage devices will be reduced
either by using 2.5" inch laptop hard disks or, even better, by using the ever cheaper solid-state drives
which aside from more energy-efficient, are significantly faster. Special effects cards consume growing
amounts of energy. Many data centers use computers with absolutely no graphics card because
the administration is typically done remotely and no physical display is required. The NVidia Optimus
technology introduced recently also offers power savings by automatically switching from your energy-
hungry beast to a more friendly onboard graphics card. Computer monitors are becoming more energy
efficient with the recent introduction of LED backlighting and therefore the less recent introduction of
LCD monitors which rendered CRT monitors obsolete. Recycling computer parts, batteries and printer
cartridges is additionally of significant importance. [3]

3. How to adopt green computing

e Turn off your computer when it's not in use. Only 8 hours use of computer per day can cause a discount in energy
consumption by 810 kWh each year which is able to generate total Sixty seven percent (67%) annual savings. Also,
witching off is nice for PC, as computers block if they're not rebooted now and again.

¢ Alightning arrester plug with a master control outlet automatically detects when the pcisn't in use and cuts the
facility to the peripherals.

* When choosing monitors it's better to urge and LCD screen than to CRT monitors, as they consume lesser energy
thus saving power. Also, consider buying a smaller monitor as a 17-inch display uses more energy than a 14-inch
display.

¢ Buy Energy Star compliance computers. Only the foremost energy-efficient devices are approved by Energy Star.
Using these devices will facilitate your significantly reduce power consumption.

« Standby/sleep mode and power management mode allows you to avoid wasting lots of power. Automate this
feature to avoid wasting power. It'll close up the monitor, hard drive, sound card, graphics and video cards and
almost everything.

» Check the sleep/standby settings of the pc. Power management settings are available on the majority computers
now.

« Do all the computer-related work on one point in time so it will be close up later.

» Save printing resources by reviewing drafts and email o screen.

 Screen savers aren't very energy efficient it's better to modify off the monitor, when not in use.

» Choose printer inks that are poison-free and more environmentally friendly.

e Turn off all printers and peripherals unless you're using them.

¢ Adjust the screen brightness to low also it's efficient to use darker backgrounds.

* Network and share printers where possible.

« Print on recycled-content paper. Seek for non-chlorine bleached papers with 50 to one hundred pc post-
consumer waste.

 Use double-sided printing functions.
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¢ E-mail communications as an alternate to paper memos and fax documents.

* Recycle the printed papers whenever possible.

» Use smaller fonts with lesser margins to print large documents also choose necessary pages to print.

¢ Turn off hard disks if it's idle. Computers are now equipped with the settings to automatically achieve this
functionality

¢ [f computer RAM is struggling, the PC requires more power. the most effective thanks to fight this problem is to
feature more RA. If a system is employing a 32-bit package, then the pc could support up to 3GB of RAM. 64-bit
operating systems can support lots more memory.

« [n addition to adding RAM, disabling unnecessary programs launching on startup can save lots more energy, as
programs running within the background can consume lots of memory.

» Another thanks to release RAM is to optimize Windows services that run within the background. lots of the
default Windows services are never required for home use. Disabling them will make your computer faster and
more energy-efficient.

« Energy efficiency depends on the performance of your computer. If a computer is functioning slowly, it

means it's so of errors, and is resource-hungry; it consumes lots of

extra energy that would be saved. Keeping the pc well-maintained, updated and optimized will make it more
energy-efficient thus making it greener for the environment.

These are all important tips for each green computing user for energy-efficient green environment. [4] [3] [5]

4. Crafting workable green computing plan:

Create a conceptto draft the policies for recycling, disposing off of used equipment, buying energy-
efficient hardware and software. These policies should cover all the aspects including the reduction in
power and paper consumption. These policies should even be able to effectively plan the way to recycle
old machines, recommend and implement new equipment and the way to speak effectively.

4.1 Recycle:

The toxic metals emitted by computers are extremely hazardous for environment. The e- waste should be
discarded effectively with the assistance of recycling facilities provided by the manufacturer i.e. HP’s
Planet Partners recycling. Discarding e-waste into the landfills may resultinto extensive increase in
environmental pollution. If the pcis in still good working condition then one can donate it to some
agencies for further use.

4.2 Make environmentally sound purchase decisions:

Purchasing EPEAT registered products is environmentally sound. EPEAT is promoted by the nonprofit
Green Electronics Council to:

Help institutional purchasers to assess the environment-friendly factors of computing devices and
choose the computing devices on the premise of their performance. Provide a group of performance
criteria to style the products.
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The proposed performance criteria should be both: transparent and compatible. Reduce eco-unfriendly
materials which don't promote longevity and using less packaging materials.

Purchasing EPEAT registered products is environmentally sound. EPEAT is promoted by the nonprofit
Green Electronics Council to:

4.3 Upgrade and improvement:

Update all the software and OS periodically, maintaining and monitoring the servers, IT energy
measurement, printer consolidation, and PC power management. These projects have energy efficiency
or reduction as a significant cost savings benefits.

4.4 Reducing travel cost:

Initiatives in this area include remote conferencing & collaboration and telecommuting. These projects are
typically associated with reductions in travel, fuel and commuting costs.

4.5 Remote Conferencing & Collaboration:

Video-conferencing and teleconferencing within office or with client sites.
» Online communication between departments and other resources.
» Telecommuting Strategy & Capabilities:

e Virtual Private Network (VPN), remote access, and unified or voice communications
capabilities to enable access from home and other remote locations.

e Policies and strategies allowing or encouraging employees to work from home.

e Policies allowing or enforcing employees to work “Four-Tens” (4 days a week, 10 hours a

day). [6]
5. Future of Green Computing:

The faster pace of computer developments in 21st century also brought an enormous number of energy
and environmental problems in to existence. The increasing pollution effects of technology have widened
the discussions and researches about environmental pollution and technology. there's no debate about
the relation between increment in computer advancements and increment in environmental
pollution. the overall annual estimated cost to come up with the facility for computer systems is $250 but
85% of this power goes wasted without giving any advantage. Thus if this power is saved, it can
reduce an incredible amount of carbon emissions. Thus is there'sa greater need of designing new
computer products which are both environmental friendly and fewer power-eaters. Faster processors
historically use more power. Inefficient CPU's are a double hit because they both use an excessive amount
of power themselves and their waste heat increases air-con needs, especially in server farms--between
the computers and also the HVAC. The waste heat also causes reliability problems, as CPU's crash way
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more often at higher temperatures. Many of us are working for years to slice this inefficiency out of
computers.

Similarly, power supplies are notoriously bad, generally as little as 47% efficient. And since
everything during acomputer runs offthe facility supply, nothing may be efficient withoutan
honest power supply. Recent inventions of power supply are helping fix this by running at 80% efficiency
or better. [10]

6. Ways of implementation:

Power management software help the computers to sleep or hibernate when not in use. Reversible
computing (which also includes quantum computing) promises to cut back power consumption by an
element of several thousand, but such systems are stilla great deal within the laboratories. Time
invertible computing is additionally part of reversible computing as any computational process which is
reversible even up to some minor extent is that the a part of reversible computing.

The efficient use of reversible computing of warmth could make it possible to return up with 3-D chip
designs, Bennett said. This could push all of the circuitry closer together and ultimately increase
performance.

The best thanks to recycle a computer, however, is to stay it and upgrade it. Further, it's important to
style computers which may be powered with low power obtained from non- conventional energy sources
like solar power, pedaling a traditional or workout bike or generating power with using the hand crank.

The electric utility industry is in an unprecedented era of change to satisfy increasing customer demand
for greater reliability and different services within the face of considerable regulation and volatile energy
costs. This needs new approaches and business models to permit greater network reliability, efficiency,
flexibility and transparency. At the identical time, the utility industry is digitizing, transforming from an
electromechanical environment to a digitized one.

New Internet Protocol-enabled networks now leave network integration along the complete supply chain
- from generation, transmission, to end-use and metering -- and make the chance for Intelligent Utility
Networks (IUN) which applies sensors and other technologies to sense and respond in real-time to
changes throughout the provision chain. The IP-enabled network connects all parts of the utility grid
equipment, control systems, applications, and employees. It also enables automatic data collection and
storage from across the utility supported a typical information model and service-oriented architecture
(SOA), which enablesa versatile use of knowledge technology. This successively allows utilities to
continuously analyze data in order that they will better manage assets and operations.
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Electronics giants are close to roll out eco-friendly range of computers (like desktops and laptops) that
aim at reducing the e-waste within the environment. Besides desktops and laptops, other electronic
hardware products should even be strictly adhering to the restricted use of hazardous substances. In
other words, there shouldn'tbe any hazardous material i.e. heavy metals and PVCs, which are
commonly utilized in computer manufacturing. Reliability about the employment of green materials in
computer is maybe the most important single challenge facing the industry. Lead-tin solder in use
today is incredibly malleable making it a perfect cushion. So far, more brittle replacement solders have
yet to indicate the identical reliability in arduous real-world applications.

Replacing petroleum-based plastics with bio-plastics can reduce the carbon emissions up toan
enormous level because the bio-plastics generate plenty less toxic emissions. Bio-plastics are plants-
based polymers and that they offer less oil and energy consumption. the key challenge in using plants-
based polymers is that important measures are needed to get a specific temperature for these polymers
otherwise they'll run. The displays that are high power-eaters should get replaced with less power
consuming displays i.e. organic light emitting diodes.

= There should be more use of silver and copper than lead because lead is an unfriendly factor for the
environment.

= Recycling the computer parts according to the proper manufacturer guide or allowing its reuse can
highly minimize the volume of environmental pollution.

= Using solid state or flash memory instead of hard drives can reduce the energy consumption up to
10% because larger number of moving parts of hard drives can cause larger consumption of energy.

* Buy and use a low power desktop or a laptop computer (40-90 watts) rather a higher power desktop
(e.g. 300 watts).

* Find out the normal operating power (watts) required.

* The maximum power supply (up to 1kW in some modern gaming PCs) is not as important as the
normal operating power, but note that power supply efficiency generally peaks at about 50-75%
load.

= [dle state represents 69 to 97% of total annual energy use, even if power management is enabled.

= Computer power supply has 70-75% efficiency to produce 75 W of DC outputs they require 100 W of
AC input and dissipate the remaining 25 W in heat.
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= Higher-quality power supplies can be over 80% efficient; higher energy efficiency uses less power
directly, and requires less power to cool as well. As of 2007, 93% efficient power supplies are
available.

= Thin clients can use only 4 to 8 watts of power at the desktop as the processing is done by a server.

= For desktops, buy a low power central processing unit (CPU). This reduces both power consumption
and cooling requirements.

* Buy hardware from manufacturers that have a hardware recycling scheme, and recycle your old
computer equipment rather than sending it to landfill.

* Turn your computer and monitor off when you are not using it.

= Enable hibernation using the power management settings. Standby does not save as much power.

= Replace your CRT screen with an LCD screen.

= Keep your PC or laptop for at least 5 years. If you're leasing, shift to a 5 year period. This reduces
resource and energy consumption associated with the manufacture and distribution of PCs by 40%,
compared to replacing PCs every 3 years which is current corporate practice.

* Avoid an unnecessary operating system version upgrade which requires a hardware upgrade.

= Use Linux (such as Ubuntu), which requires less resources than many other operating systems on an
older computer as a spare or a file server.

= Use server virtualization to aggregate multiple under-utilized servers onto more energy efficient
server infrastructure.

= Use blade servers instead of rack or standalone servers to reduce power consumption. Specify low
energy consumption level in Request for Tender documents.
= Measure your data center power usage.

= Use server and/or web-based applications where possible to extend desktop service life and reduce
desktop software maintenance.

= Establish policies governing the acquisition, usage and disposal of computer hardware to minimize
energy consumption and environmental impact. [7] [8] [3] [2] [4] [11] [10]
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7. CONCLUSION:

Green computing not only reducing cost, but also saves energy and optimize the resource utilization.
Reducing Energy Consumption is that the key goal of Green Computing. If public and personal sectors
takes more interest in green computing, definitely we are able to save our surroundings and maintain
green environment. Everybody during this world should be either a green computing person or a green
user so as to stay our surroundings as green environment. Green computing are often easily adapted to
any computing to form green environment. In current times advanced software package developers
are greatly interested to wards green computing to draw in customer yet on protect environment by
saving power energy.
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