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Introduction  

In the Fall of 2008, Applied Math Model-

ing Inc., the UNH Data Center, and stu-

dents from the UNH Mechanical Engi-

neering Program collaborated on a project 

to improve the design and thermal effi-

ciency of the UNH Data Center. The UNH 

Data Center is an off-campus facility that 

consists of approximately 2700 square feet 

of floor space, divided into three smaller 

rooms with a common pressurized sub-

floor plenum. The goal of the project was 

first to create a mathematical model of the 

data center thermal environment using the 

CoolSim CFD (computational fluid dy-

namics) application, and then to use the 

model to improve the cooling efficiency of 

the room, thereby reducing energy con-

sumption and/or allowing more IT capac-

ity using the existing cooling equipment. 

Temperature and air flow measurements 

were made in the data center to ensure that 

the model was accurately predicting the 

system behavior.    Figure 1: 2D plan view of the 
UNH Data Center  
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UNH Data Center Layout 

The existing data center is composed of three 

main rooms, as shown in Figure 1. The four 

external walls are considered the domain 

boundary for the model. This analysis was 

concerned only with the elements that lie 

within this boundary, so components such as 

the HVAC system of the building was not a 

focus. Instead, attention was centered on how 

the system dynamics within the rooms can be 

optimized to achieve a better overall thermal 

performance. 

The UNH Data Center is separated into three 

small rooms labeled Operations Rooms 1, 2, 

and 3, which are used to house cooling and 

IT equipment. The design of this data center 

is a result of the conversion of space once 

used as a cold storage facility. The partition-

ing of the data center into separate rooms 

stems from its original use and poses some 

unique challenges for cooling.  

The main elements in a data center are the 

racks of servers, power supplies, computer 

room air conditioning (CRAC) units, and the 

mechanism for distributing the cold air to the 

heat-generating components in the room. 

Here, a raised floor mechanism is used, 

where cold air from the CRAC units is blown 

into the subfloor plenum, and perforated tiles 

are positioned around the equipment to allow 

the cold air to enter the room and cool the 

equipment. This data center also utilizes a 

passive return system, where the heated ex-

haust air from the racks is allowed to pass 

freely within the rooms before entering the 

CRAC returns on top of the cooling units. 

The perforated tiles are labeled by letter in 

Figure 1, and the racks by number.  A few of 

the rack numbers are missing.  This is due to 

Figure 2: 3D model of the 
UNH Data Center  


