
ELIMINATE HOT SPOTS AND REDUCE 
DATA CENTER DOWNTIME 

The primary objective of data center cooling systems is to maintain the
air temperature at rack inlets within standard operating guidelines. This
requires an adequate supply of cooling air as well as effective distribution
to the inlets of all the racks. Doing so reduces downtime, extends equipment
life and optimizes energy costs associated with the air conditioning system.

To help meet this objective, we offer CoolSimTM, a subscription service
that performs comprehensive cooling audits of a data center using 
computer simulated airflow modeling. The simulation is performed using
the floor plan and equipment specifications of the data center. After the
computer analysis is complete, a cooling audit report is produced that
provides detailed information about the temperature distribution and air-
flow pattern throughout the entire data center, including the underfloor
supply plenum and the space above. These results can be used to pin-
point problems such as hot spots, and air recirculation or short-circuiting
within a facility, and to help guide design changes.

BENEFITS OF COOLSIM

The CoolSim service is built to offer data center managers, IT professionals
and engineers:
• budgetary flexibility and affordable solutions based on computational 

fluid dynamics (CFD) technology through subscription pricing
• an easy-to-use model builder that requires no prior knowledge of 

airflow modeling and allows the user to control the color and visibility
of data center objects

• a data center model assessment report that summarizes model 
specifications, evaluates airflow and thermal loads in the data center,
and warns the user if the airflow rate and/or cooling capacity of the 
airflow are not adequate

• a comprehensive cooling audit report with detailed analysis of 
CRAC, rack and tile airflow performance in HTML form that can be 
imported into a spreadsheet and shared with others to help make 
critical decisions on how to set up a new data center or revamp an 
existing site to alleviate cooling problems

• color coded thermal mapping of all rack temperatures in the data center
to instantly identify hot servers and verify rack inlet temperatures against
ASHRAE thermal guidelines for maximum allowable temperature

• visual representation of room airflow patterns and temperature 
distribution, plenum airflow patterns and pressure distribution, and 
flow distribution through tiles

• ability to run simulations using our secure off-site state-of-the-art 
computing cluster, thereby not tying up your internal compute resources

• unique subscription fee structure allows you to simultaneously run  
multiple simulations on the computing cluster, cutting down the time 
it takes to evaluate multiple designs by an order of magnitude 

• ability to build models on a laptop from anywhere in the world and 
upload models for simulation from any high-speed internet connection

FEATURES

• obtain a coupled solution, rather than a sequential 
solution, for the plenum and room airflow and heat 
transfer to account correctly for exchanges of flow 
and heat; the effect of reverse flows from the room 
into the plenum is correctly reflected in the supply air
temperature through the tiles

• model data centers with irregular footprint shapes
• model raised floor data centers with room or ceiling 

plenum return
• place CRACs both with and without ceiling plenum 

extensions in the same room
• model individual CRACs with different cooling capacities

within a single data center
• perform CRAC failure analysis including both fan 

and cooling failure
• utilize several flexible methods for cooling capacity 

specification including supply temperature, temperature
drop, cooling capacity, and the option to specify 
manufacturers’ performance data based on 
thermostatic settings

• select CRAC units and perforated tiles from a list of 
manufacturers or define new units and add them to 
the user library 

• model non-uniform heat loads through specification 
of varying heat loads on individual cabinets

• specify rack airflow rate with automated estimate 
based on expected temperature rise and heat load

• model cable cutouts both inside and outside of the racks
• model blockages of various shapes both in the 

plenum and in the room
• incorporate heat loads from PDUs and storage silos
• model heat loss from the data center room envelope

to adjacent rooms
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The simple five step CoolSim process:

Step 1: 
Purchase a suitable subscription level based on your anticipated
usage through consultation with our data center team, or work with
our staff to design a premium installation.

Step 2: 
Receive a link via email to download the client-based application
interface that can sit on the desktop.

Step 3: 
Build a virtual representation of the data center using CoolSim’s
model builder, featuring drag-and-drop technology. Use the Data
Center Model Assessment Report to summarize the model specifi-
cations, evaluate airflow and thermal loads, and check for adequate
airflow rates and cooling capacity before simulation is performed.

Step 4: 
Once the model is finished, CoolSim uploads it to the secure
remote computing facility, where a detailed map of the air velocities,
temperature and pressure in the room and below the floor is calcu-
lated using our state-of-the-art airflow modeling technology.  

Users pay only for the CPU hours needed for the computer simula-
tion – they do not pay for the time spent building the model in Step 3,
the time spent transferring files to and from the remote computing
facility, or the report generation, nor do they pay for the time spent
viewing the cooling audit report in Step 5.

Step 5: 
Results are delivered electronically as an HTML summary report,
which can be viewed on the client’s computer without having to
connect to the remote computing facility and shared with other
members of your organization through email. The report includes:
• performance analysis of CRACs, detailed rack-by-rack inlet 

and exit temperatures, and their compatibility with ASHRAE’s 
allowable and recommended temperature ranges according to 
the Thermal Guidelines for Data Center Processing Environments 
publication; this data can be easily imported into a spreadsheet

• 3D thermal mapping of data center and racks highlighting
trouble areas

• 2D and 3D color contour plots of temperature, pressure, 
airflow and flow distribution through tiles and grills

• 3D color animations of temperature distribution and 
airflow patterns

In addition to the HTML Cooling Audit Summary report, CoolSim’s
Cool View function offers users an at-a-glance view of some funda-
mental simulation results by color-coding data center components
within the graphical user interface, including:
• CRACs: average supply or return temperature, cooling capacity
• row of racks: maximum, minimum and average inlet temperature,

exit temperature and power
• vent tiles: CFM
• grills: CFM

THE COOLING AUDIT PROCESS

CoolSim may be deployed according to two models:

Standard Installation
Based on their anticipated usage, the client purchases a subscription
based on the CPU hours needed for the solution execution phase
of the modeling process. Clients are only charged for the time
spent calculating the solution. This subscription fee includes one
local process of the CoolSim user interface, installation assistance
if needed, online support, and documentation. Our consultants can
assist in defining the most effective subscription level given the size
of the data center and the expected frequency of simulations. As the
usage account reaches 80% capacity, the client will be notified in
case overdraft CPU hours are required.

Premium Installation
This service includes a customized CoolSim interface built according
to the client’s specific data center layout and analysis requirements.
Our data center team will consult with the client to determine the list
of customized options. The tailor-made version of CoolSim is delivered
for the client to install and run on their local computing resources.

PURCHASE OPTIONS

CoolSim clients receive access to email support via the online support
center. Additional expert phone support is also available from our data
center team for all aspects of performing CoolSim calculations, and
can be purchased at an additional fee.

SUPPORT

• PC running Windows 2000 or XP
• RAM: 256MB minimum, 512MB recommended
• swap space: 500MB 
• high-speed internet connection

HARDWARE/CONNECTION REQUIREMENTS

ANSYS, Inc., founded in 1970, develops and globally markets engineering
simulation software and technologies widely used by engineers and
designers across a broad spectrum of industries. The Company focuses
on the development of open and flexible solutions that enable users to
analyze designs directly on the desktop, providing a common platform for
fast, efficient and cost-conscious product development, from design con-
cept to final-stage testing and validation. The Company and its global net-
work of channel partners provide sales, support and training for cus-
tomers. Headquartered in Canonsburg, Pennsylvania, USA, with more
than 40 strategic sales locations throughout the world, ANSYS, Inc. and
its subsidiaries employ approximately 1,400 people and distribute
ANSYS products through a network of channel partners in over 40 countries.

Fluent Inc. is a wholly owned subsidiary of ANSYS, Inc.
ABOUT ANSYS, INC.

To get further information or to schedule a one-on-one demonstration
session, please contact:
Jennifer Beliveau
800-445-4454 or 603-643-2600 x528, jb@fluent.com
www.coolsimaudit.com

MORE INFORMATION

TM


