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Facility Design
In planning of facilities, there is a slight difference between design and construction. However, the two processes can be viewed as an incorporated system. Design is a process of creating the sketch of a new facility while construction is the implementation of the envisioned design. In this assessment, I focus on designing a data center facility. With the fast technological growth, by 2022, many data center facilities may be unable to meet the required operational and capacity without expansion. To come up with a successful data center facility that will be sustainable for long term, it is important to consider it as a vessel for equipment operations and an integrated system where every component should be considered based on scalability and flexibility. In this design, it is of significance to ensure scalability and flexibility in all aspects of the data center such as location, space layout, building selection and building systems design. 
Critical approach 
There are numerous new hardware technologies that have a handful of impacts on the current infrastructure of data center facilities. The new hardware technologies have higher densities comparative to the current data center capacities. As majority of the current data centers scale from 30 to 70 watts, this project is aimed at designing the data center to scale between 50 to 100 watts per square foot. In addition, the new facility will be able to asses trade-offs between power and space in its total cost other than assessing trade-offs,  the facility will provide extra space between racks for effective air circulation. In the new facility, more power will be required to facilitate lighting, humidification, air conditioning and continuous power supply. Depending on the air handling efficiencies and equipment spacing, the extra power demand can add one or one and half times more wattage to the electrical pack. To alleviate hot spots in the new facility, high density racks will be distributed throughout the layout. In addition, spot cooling will be used as necessary. To ensure mitigation of hot spots, blade servers can be filled in a single rack, which would result to demand for power of about 18 to20 kilowatts per rack. However, although dense filling the layout with high-capacity servers is really efficient in view of space, it can lead to serious heat issues calling for high level cooling and increased electrical costs. 
Rack units
In estimating the requirements for space and power of the data center, rack units will be the major planning factor. Configuration of every single rack is a reflection of demand for total power, loading per floor and space. However, this technique will require that every rack configuration will be calculated from a view of total wattage, equipment power and increase in power meant for air conditioning. Total space and kilowatts can be calculated by cumulating total rack population. In case the average power demand surpasses 4 kilowatts per rack, it is an indication that rack configuration should be re-planned or there is need for additional space in the layout to optimize general cost efficiency. Key factor to note here is that the rack unit has to be used as the standard planning factor to calculate the demand for overall space and power for the data center. 
Rack Layout resulting power demand: Option 1 has all blue racks, option 2 is mixture
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10 KW per Rack						4.2 KW per Rack				166 Watts/SF							70 Watts/SF	
Design procedure
In designing, the critical considerations are the scope and redundancy of the facility. The data center should have four levels of fault tolerance where each level has complete electrical path distribution, UPS (uninterrupted power supply) system and power generation. However, designed facility is at level 4, which is the highest and specifies about 99.9 percent availability annually. It is a multiple active power and has cooling distribution paths.  However, this high level of availability will not be ensured by only design specifications. In most cases, interruptions in service occur due to human error and therefore much attention will be on recruiting, developing skills, training and ensuring positive environment for work will result to zero-defect and high availability operations. In designing, assessment of the level of error tolerance for specifications is quite important. In addition, apart from capabilities to build the system, there is need for employee training to guarantee high levels of availability. 
