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Kansas State University
Engineering
Data Center 1121 Renovation
PROGRAM 

November 7, 2022
Prepared by Facilities Campus Planning and Project Management or Design Professional and/or in associate with College/Department Name 
Introduction 
The data center will be upgraded to fix environmental deficiencies. These improvements include cooling/humidity control, power redundancy, and backup power availability and reliability.  This obviously improves the facility condition, but it also supports both the research and service mission of the university and beyond. The high-performance computing housed in this data center has provided more than 135 million central processing unit hours to 2,500+ active researchers. Access is available to any educational researcher in the state and their collaborators, therefore, this effort will improve reliability and availability to researchers outside of K-State. This high computing research service  would be more reliable as we would not have to shut down services in the event of a power or cooling failure in the data center. These adverse power and cooling events have happened several times since the facility opened, negatively impacting research. 

Division of IT has recently migrated systems into this data center after the fire in Hale Library left the old data center severely damaged. Systems in this data center directly support SEM and our service mission as critical administrative services are housed in the data center, including the system that allows instructors and professors to record classes and students to review the lectures outside of the classroom. Many of the university data share folders are also housed in this data center and it is critical that the environmental systems support the equipment that stores this highly sensitive data to avoid data corruption issues that would require a significant time investment should we have to restore from backup.
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Project Description

As a result of the fire within Hale Library, the university has relocated its physical IT infrastructure to the new data center that was incorporated into the Engineering Phase IV addition. Several infrastructure upgrades within the Engineering data center are necessary to accommodate the additional load (heating & electrical) and for back-up power generation. The space in the Engineering data center is conditioned by a single cooling-only air handler unit that is connected to the campus chilled water system. The existing system also lacks dehumidification capability at its current usage level. Cooling for the uninterruptable power supply (UPS) system which provides backup power to the data center consists of three in-room fan coil units, which are also connected to the campus chilled water system. Both systems lack redundancy and are not connected to electrical back-up power. Implementation of the proposal will add redundancy to cooling, dehumidification to improve the conditioning of the air, and expanded emergency power capacity for the data center and UPS room. 
The following is a summary of the scope of work that is needed for this project:

1. Increase the current amount of computing equipment in the data center, which will increase the electrical load from 150 KW to 300 KW.

2. Replace the existing 250 KW natural gas engine generator with three (3) new 250 KW natural gas generators.  This will increase the reliability of the electrical system by adding N+1 redundancy in the number of generators.

3. Add UPS power to the room 1131 which is the communication hub room where all the data center network switches are located.  Also, need to add data center air conditioning to this room.
4. Add a redundant air handling unit (AHU) with direct expansion and economizer (when conditions permit) cooling.  This unit will be fully backed up by generator power so that if campus chilled water system loses power the data center will continue to have cooling.  

5. Fix the existing AHU so that it can provide full economizer cooling and be fully redundant to the new AHU.  This unit will continue to be backed up with generator power, however it will remain on the chilled water system that is not on generator power.
6. Add reheat coils in ductwork from AHUs so that the data center will have humidity control.

7. Replace the fan coil units (FCU) that cool the UPS with new FCUs that have both a direct expansion coil and a chilled water coil.  Will also need to add new condensers for the direct expansion.

Space and Area Summaries
All the current space is functional as it is now.  Plans are to join rooms 1121 and 1121B to make up one data center so that amount of computing equipment installed can be doubled.  The UPS room will have its 3 FCUs replaced.  The Generator Electric Room 0099 will get a new automatic transfer switch.  The communications hub room 1131 will need UPS power circuits ran to it and have data center air conditioning extended to it.  All other work will occur on the roof (AHU), exterior ground level (Generators) and ceiling space (Ductwork).
	Floor Level

	Name of Space
	Size of Space
	

	Engineering Data Center 1121
	1,226
	SF

	Storage Room 1121B
	391
	SF

	UPS Room 1121A
	411
	SF

	Generator Electric Room 0099
	249
	SF

	Communications HUB room 1131
	49
	SF

	
	
	

	Total
	2,326
	SF


Budget

	SpEstimate of Project Costs
	
	
	 
	

	Construction
	
	
	

	Construction Cost
	
	$2,505,680
	

	Contingency
	
	
	

	(15% Construction)
	
	$375,852
	

	Design Fees
	
	
	

	Consultant Fees
	
	$300,682
	

	Misc Fees
	
	
	

	State & KSU 
	
	$50,114
	

	Miscellaneous Costs
	
	
	

	KSU Internal Support
	
	$75,000
	

	Total
	
	
	$3,307,328
	


Funding

The project will be funded with $1,500,000 of insurance settlement from the Hale Library fire, $300,000 of College of Engineering Department Funds, $300,000 of VPR Funds and $1,800,000 matching State of Kansas Funds.
Project Delivery Method (AE and Construction)
Maintenance

Because this project only includes renovation of existing spaces and no significant changes in function or equipment, maintenance will continue per the current arrangement – provided by Facilities.
Timeline/Schedule
The following is the anticipated schedule for this project.
Obtain Engineering Services:
November 2022 – December 2022

Design:



January 2023-April 2023

Bid:




May 2023

Construction



June 2023-June 2024






    








