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The heat sink model has been correlated using FLOTHERM* 3.2 to assist OEMs in developing
their system-level thermal solutions. It is strongly recommended that users read this Readme file
before using the model.

Components of the Model

The model is provided as a PROJECT file. The model consists of the following components:

* Duct: This is a virtual wind tunnel that represents the actual wind tunnel in which the heat sink
data was collected.

¢ Heat Sink: This is the detailed heat sink model. It was created using the heat sink macro tool
in FLOTHERM* 3.2

* Die: This is the heat source of the package. It is applied to the base of the heat sink. There is no
package modeled; therefore, applying the heat source directly to the heat sink will result in
more conservative thermal estimates.

¢ TInlet: This is the virtual opening in the Duct in which airflow enters. A linear velocity is set in
this component.

® OQutlet: This is the virtual exit in the Duct in which airflow exits.

Model Details for the Detailed Heat Sink

The heat sink models are correlated using a detailed heat sink in a virtual wind tunnel (also called
“duct”). A detailed heat sink uses the detailed geometry of the actual heat sink design, including
the fin geometry. The correlated models were made by comparing laboratory test data of the heat
sink in a wind tunnel similar to the virtual wind tunnel in the model. Using the correlated heat sink
models, it is possible to determine heat sink performance at multiple flow rates.

Disclaimers

¢ The performance of the detailed heat sink model depends on all parameters external to the heat
sink itself. Modifying the dimensions or properties of the heat sink or duct or Mesh
parameters will alter the performance of the heatsink.

* The correlated heat sink model will provide results with an accuracy of = 10%. Please be
aware of this inherent error present in numerical models.
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If You Have Questions

Any questions about model usage or other general questions related to the use of FLOTHERM*
software, should be directed to Flomerics, the maker of FLOTHERM*. Questions about the
package or heat sink should be directed to an Intel sales representative.

Loading FLOWTHERM* Project Files

Attached to this material is the FLOTHERM* PROJECT file (Castine. Project). The following
procedure describes how to import the PROJECT file into FLOTHERM™* 3.2.

Instructions for Loading FLOTHERM* 3.2 Project Files

Perform the following steps to load the FLOWTHERM* 3.2 Project files:
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Save *.PROJECT files to a directory.

Start FLOTHERM™* 3.2.

Select External in the Project Manager toolbar.

Then select Projects... to open the Project Control dialog box.
Then select Import...

Find the PROJECT file from the directory in which it was saved.
Select Open to import the file into FLOTHERM*.

. Select Dismiss to exit the Project Control dialog box.

. Select Project in the Project Manager toolbar.

. Then select Load... to open the Load Project dialog box.

. In the Load Project dialog box you should now see the imported project.

. Select the imported project and click OK.

. The model should now appear in FLOTHERM?™* and it is ready to be manipulated.

Table 1. Correlated/Modeled Heat Sink Performance

Test Data Model Data
Airflow (Ifm) theta-sa (“C/W) Airflow (Ifm) Heatsink theta-sa (“C/W)
temperature
2554 1.168810134 2554 55 1.14
3193 1.010387032 319.2 49.9 0.96
402.3 0.816927547 402.3 458 0.81
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INFORMATION IN THIS DOCUMENT IS PROVIDED IN CONNECTION WITH INTEL® PRODUCTS. EXCEPT AS PROVIDED
IN INTEL'S TERMS AND CONDITIONS OF SALE FOR SUCH PRODUCTS, INTEL ASSUMES NO LIABILITY WHATSOEVER,
AND INTEL DISCLAIMS ANY EXPRESS OR IMPLIED WARRANTY RELATING TO SALE AND/OR USE OF INTEL
PRODUCTS, INCLUDING LIABILITY OR WARRANTIES RELATING TO FITNESS FOR A PARTICULAR PURPOSE,
MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT, OR OTHER INTELLECTUAL PROPERTY RIGHT.

Intel Corporation may have patents or pending patent applications, trademarks, copyrights, or other intellectual property rights
that relate to the presented subject matter. The furnishing of documents and other materials and information does not provide
any license, express or implied, by estoppel or otherwise, to any such patents, trademarks, copyrights, or other intellectual
property rights.

Intel products are not intended for use in medical, life saving, life sustaining, critical control or safety systems, or in nuclear facility
applications

Intel may make changes to specifications and product descriptions at any time, without notice.

Designers must not rely on the absence or characteristics of any features or instructions marked “reserved” or “undefined.” Intel
reserves these for future definition and shall have no responsibility whatsoever for conflicts or incompatibilities arising from future
changes to them.

The I1XP2800 and IXP2850 Network Processors may contain design defects or errors known as errata which may cause the
product to deviate from published specifications. Current characterized errata are available on request.

Contact your local Intel sales office or your distributor to obtain the latest specifications and before placing your product order.

Copies of documents which have an ordering number and are referenced in this document, or other Intel literature may be
obtained by calling 1-800-548-4725 or by visiting Intel's website at http://www.intel.com.

Intel and XScale are registered trademarks of Intel Corporation or its subsidiaries in the United States and other countries.
*Other names and brands may be claimed as the property of others.
Copyright © Intel Corporation, 2004
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