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I. Introduction 

Common sense tells us that there are prospect to reduce the energy waste of computing systems. Our 

electric power system was designed to move central station alternating current (AC) power, via high-voltage 

transmission lines and lower voltage distribution lines, to organization and businesses that used the power in 

incandescent computers, laptops, printers, lights other Alter native current devices. Today‟s end user apparatus 

and tomorrow‟s distributed renewable making requires us to reorganize this model. Electronic devices (such as 

Personal computers, laptops, changeable speed drives, and business appliances and equipment) need direct 

current (DC) input. However, all of these DC devices require conversion of the building‟s AC power into DC 

for utilize, and that conversion classically uses incompetent rectifiers. Moreover, spread renewable production 

(such as rooftop solar, wind) produces DC power but must be converted to AC to tie into the building‟s electric 

organism, only later to be re-converted to DC for many end uses. These AC-DC conversions (or DC-AC-DC in 

the case of rooftop solar) result in substantial energy losses.  

One possible solution is a centralized DC convertor in DC power grid, which is a DC grid within a 

organization that minimizes or eliminates entirely these conversion losses. In the DC power grid system, AC 

power converts to DC when entering the DC grid using a high-competence rectifier, which then allocates the 

power in a straight line to DC equipment served by the DC grid. On typical, these systems trim down AC to DC 

conversion losses from an average loss of about 32% down to 10%. From individual converter and other 

distributed DC generation can be fed directly to DC equipment, via the DC power grid, without the double 

conversion loss (DC to AC to DC), which would be necessary if the DC production output was fed into an AC 

system.  

Evaluate new green computing solutions remains vastly anecdotal. Until now, power characterization 

studies have either collected data at the macro scale of a whole building, lumping all plug loads into one 

number, or at the micro scale from a handful of computers and LCD monitors. Data at the macro scale is 

informative but difficult to act upon – it does not provide visibility into the computing components that can be 

made more energy efficient. Power data at the micro scale is great at providing a detailed characterization of 

single device. But fail to show how the individual data point relates to the full building energy use. The green 

computing research community can benefit from the availability of more extensive power measurements. For 

example, a single PC power measurement from 2004 has been used in papers as recent as 2010, citing it as a 
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representative value. The aforementioned paper gives the power draw of a 2002 Dell 2350 1.8 Ghz computer as 

60 to 85 watts. A 2009 paper measured two desktops (102 and 72 watts, correspondingly) and said their capacity 

were consistent with prior data, citing. Later the same year, a characterization study used 100 watts per desktop 

plus LCD for some of its calculations, citing. In 2010, Light Green also referenced, stating that the typical PC 

draws 80–100 watts when active. The paper goes on to measure one PC (95W active) and uses it to calculate 

potential energy saving of their proposed solution. If we were to continue on citation trails like the one above, 

we risk using limited and possibly outdated data for new systems‟ evaluation. Fast-paced improvements in 

personal computing mean that some newer, more powerful PCs are also more power-hungry than the 60- to 100-

watt range. In addition, enterprise environments are often heterogeneous and it is beneficial to have power 

measurements from a larger selection of devices.  This paper helps fill the power data gap by characterizing 

energy data at the individual– and the building–scale levels. 

The answers to these questions from the fundamental contributions of this paper: Detailed examination 
of where energy goes reveals that over 50% of the electricity is spent on converter AC to DC converter. PC‟s 
account for 17% of the bill despite the fact that their utilization is very low. Networking equipment comes at 
3.5% and shows no temporal changes despite variations in traffic load.  Data analysis shows that estimating 
saving based on a few isolated desktop measurements is prone to errors due to the wide spread of PC power 
draws. Assuming that a day of power is representative and using it to calculate yearly values can be off by as 
much as 20%. Our deployment and data studies expose the relative importance of device coverage versus 
duration of deployment. Once a deployment is past the first month of data collection, one must prioritize the 
„what to measure‟ question over the time scale of the study. The rest of this paper reviews the current state of 
green computing data before diving into the analysis of the Power grid datasets. Along the way, it confirms or 
refutes a number of anecdotal observations, stressing the need for empirical data. The paper closes with 
guidelines for the design of future energy characterization studies. 

II. Background  

Up until recently, the green computing community has had to rely on limited energy datasets, requiring 

researchers to make various explicit and implicit assumptions about the energy behavior of computing systems. 

This section discusses some of the different ways in which related work has procured, used, and analyzed power 

data in the context of evaluating systems‟ research. At the end of the section, we formulate four common 

assumptions made in the context of green computing.  

A modeling approach that takes system subcomponents into consideration was used SMPS in CPU. Instead of 

collecting measurement with a meter, the authors use hardware components power models and software 

counters to calculate the power draw of a PC. This methodology was able to predict the power use of one 

machine based on a different one with 20% accuracy, indicating that even more sophisticated techniques that 

take device subcomponents into consideration will show error in estimation when assuming that similar 

equipment has similar power or usage behavior. 

The industry drive toward less important, lighter and more resourceful electronics has led to the development of 
the Switch Mode Power Supply (SMPS). There are several topologies commonly used to put into service SMPS. 
This submission note, which is the primary of a two-part sequence, explains the essentials of unusual SMPS 
topologies. Applications of unusual topologies and their pros and cons are also thrash out in aspect. This 
application note will channel the user to decide on an suitable topology for a given function, while given that 
useful in sequence regarding selection of electrical and electronic mechanism for a given SMPS design. 

A. Advantages 

 Reliability; security; storage; distributed generation 

 energy efficiency; sustainability; renewable inputs 

 IT/communications leverage/full cyber-security 

 load awareness; demand side management; plug-in vehicles 

 lowering unnecessary barriers to achieving the above 

 Each of these goals can be advanced through the use of DC micro grids and often at 

Lower cost with greater effectiveness than measures applied to the greater AC grid. The national power grid 

system in the India and around the world was not designed to handle the energy demands of the modern 

economy. To meet the contemporary Needs of the grid‟s organizations today, we should consider the tools 

available through DC micro grids, which can optimize the use of electronic devices, electrical storage, and 

distributed generation. 
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III.  Measuring Computing Power Accurately  

The prior section pointed out four common assumptions in measuring computing power which can lead to 
inaccurate results. The results from Powernet, however, represent only one point in time. As computing continues 
to evolve, green computing. Need to periodically re-measure energy consumption and waste. This raises the 
follow-up question: „Given limited time, money, and effort, how should one measure computing system energy 
consumption in order to minimize error? ‟ This section presents methodology considerations to guide future green 
computing research. 

A.  Characterization 

Our electric power system was designed to move central station alternating current (AC) power, via high-

voltage transmission lines and lower voltage distribution lines to Organization Computer equipments. Today‟s 

organizations equipment and tomorrow‟s distributed renewable generation requires us to rethink this model. 

Electronic devices (such as computers, florescent lights, variable speed drives, and many other household and 

business appliances and equipment) need direct current (DC) input. However, all of these DC devices require 

conversion of the building‟s AC power into DC for use, and that conversion typically uses inefficient rectifiers. 

Moreover, distributed renewable generation (such as rooftop solar) produces DC power but must be converted 

to AC to tie into the building‟s electric system, only later to be re-converted to DC for many end uses. These 

AC-DC conversions (or DC-AC-DC in the case of rooftop solar) result in substantial energy losses. 

One of possible solution is a DC micro grid, which is a DC grid within a building (or serving several buildings) 

that minimizes or eliminates entirely these conversion losses. In the DC micro grid system, AC power converts to 

DC when entering the DC grid using a high-efficiency rectifier, which then distributes the power directly to DC 

equipment served by the DC grid. On average, this system reduces AC to DC conversion losses from an average 

loss of about 32% down to 10%.2 In addition, roof top photovoltaic (PV) and other distributed DC generation can 

be fed directly to DC equipment, via the DC micro grid, without the double conversion loss (DC to AC to DC), 

which would be required if the DC generation output was fed into an AC system. 

B. DC micro grid 

A micro grid possesses independent controls, and intentional islanding takes place with minimal service 

interruption. These two definitions work easily in both the AC and DC domain, so we will borrow them both. 

DC micro grids can be deployed in a portion of a building, building-wide or covering several buildings. We will 

refer to these systems as “DC micro grids” in the balance of this paper. 

IV. Architecture for Centralized SMPS AC/DC Converter  

The architecture of the proposed system describes the centralized power architectures can get quite complex 
and specialized, most are either derived from or combinations of four basic configurations.  

Figure 1. Centralized SMPS AC/DC Converter 
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discussing the various architectures, however, it is helpful to understand the motivation for considering 
distributed power. 

Distributed Power Architectures 

While distributed power architectures can get quite complex and specialized, most are either derived 

from or combinations of four basic configurations which are shown in Figure 2. These are: parallel, series, split 

source, or split load. It should be recognized that in addition to different inter connections, each of these 

approaches represents a solution to a different Set of objectives. A description of these architectures and their 

characteristics is given below:  

Paralleling 

Paralleling power modules infers a common source and load. This usually means retaining a Central 

location where a single high power supply is replaced with a grouping of paralleled lower power modules. 

While the power processing is distributed, it may not be distributed very far. Parallel connections are often 

generated by the need for standardization and redundancy rather than reducing distribution losses.  

Figure 2: Paralleling with Current Mode Control 

                         Source                                                                           Load  
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With higher reliability as an objective, equalizing stresses by insuring load sharing between modules is usually 

required. Configuring power converters for current sharing when paralleled is not a trivial problem but ICs for 

that purpose as well as the use of current-mode control methods provide ready solutions. It should be noted that 

most approaches to equal current sharing require at least one more interconnection between modules in addition 

to the common source and load connections. Figure 3 shows current mode control where the output of the 

voltage sensing error amplifier is used by the PWM modulator to control output inductor current. By using a 

single error amplifier to control all the paralleled modulators, equal currents from each module can be assured.  

Load splitting 

The most common understanding of distributed power assumes split loads Where different portions of 

the system are each powered by their own power processing unit. An illustration of load splitting is shown in 

Figure 6. Note that this gives innumerable options in terms of dividing up the loads and the corresponding 

requirements on the power processing units.  

  Figure 3 -Splitting Loads 

                              Backup Battery Critical                           Load 

 

Distribution Bus 

 

   

The final step is to take the set of biased dimensions and extrapolate to whole system power. Our familiarities 

with Power net have decorated the need for data additional than power and consumption measurements. If 

Power 

Stage 

CHARGER 

DC/DC 

DC/DC 



A.Seenuvasan et al.,  American International Journal of  Research in Science, Technology, Engineering & Mathematics,  3(1), June-August, 

2013, pp. 51-55 

AIJRSTEM 13-213; © 2013, AIJRSTEM All Rights Reserved                                                                                                      Page 55 

 

extrapolation is to be successful, one also wants metadata in the form of equipment inventories and descriptions. 

Surprisingly, such metadata is not nearly as complete and readily available as we had hoped. Rather, we had to 

resort to indirect sources such as cross-correlating networked device registrations with active IPs on the 

network. In the future, green computing researchers should encourage IT personnel to keep updated and detailed 

records of what equipment is added to a building. 

V. Conclusion   

Characterizing the energy use of organization computing systems is the first step toward identifying 

opportunities for improvement. Extensive, empirical data allow researchers to better quantify the problems they 

are tackling and the potential impact of their proposed solutions. Power net has provided such data and has shed 

light on some of the assumptions that we make when faced with the lack of solid measurements. Despite our 

best attempts to cover as many computing systems for as long as possible, the Power net data remain but a 

single study. While the exact breakdown of energy use and waste might shift from building to building, the 

overarching methodology and data analysis lessons remain. Going forward, green computing research has not 

only a reference dataset to use but also a blueprint for how to characterize enterprise building power given 

limited time and resources.  

The DC power grid concept represents a decentralization of the idea of the grid, and one that advances the 

goals of the current Smart Grid overhaul. The DC power grids begins to change the paradigm from a  

centralized generation and distribution system of power delivery to a system that is more flexible and more 

accommodating of the load that has come to be: one that is more electronic, more ubiquitous, and more essential 

to our economy and our culture. DC power grids can create power systems that are more efficient and more 

compatible with the fastest growing segment of the load today: electronic devices. In turn, by catering to the 

needs of digital devices, we naturally expand the networks in which they operate (both power and control) to 

benefit from – or indeed require – redundant operation that is primarily available today through the other 

ubiquitous DC device, the battery. 
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