File: AnalyticTests.doc

Analytic Tests for Radiant Exchange Calculations – Draft!  For review only
George N. Walton

Building Environment Division

National Institute of Standards and Technology

Gaithersburg, MD 20899-8633

gwalton@nist.gov
December 2002

Tests involving cases with know answers are a critical part of computer program verification.  A series of tests were developed in the late 1980s for cases applicable to radiant interchange in rooms of buildings:  Adam A. Pinney and Mike W. Bean, “A Set of Analytical Tests for Internal Longwave Radiation and View Factor Calculations,” from Volume II of the Final Report of the BRE/SERC Collaboration, An Investigation into Analytical and Empirical Validation Techniques for Dynamic Thermal Models of Buildings, December 1988, BRE, Garston, Watford, WD2 7JR, UK.  Their paper is reproduced in:  IEA Solar Heating and Cooling Program Task 22: Building Energy Analysis Tools; Subtask A.1 Analytical Tests, Ed. P. Tuomaala, VTT Building Technology, April, 1997.  

File IEA22dat.zip contains input and output files that implement those tests.  The following types of files are included for each of six numbered tests:


Test#.vs3
View3D 3.2 input file – VS3file format


Test#.txt
Results from View3D.log and ViewHT results


Test#.bat
A DOS batch file to automatically run the test


Test#blk.txt
“black” view factors – VFfile text format


Test#gry.txt
“gray” view factors – VFfile text format


Test#a.txt
Heat transfer results from ViewHT – one or more cases

Use ViewGr to display the geometry of each test.  Compare the results of View3D to the appropriate Test#.txt file which contains the results of View3D and ViewHT runs and corresponding values from Pinney and Bean’s retport.

Perform the View3D calculations in a different directory from where you have saved the unZIPped contents of the IEA22dat.zip file.  You can then compare the view factor and heat transfer files to insure valid operation of the programs.

IEA22 Notes

Test1 uses a simple 3x3x3 cube with well-known view factors.  There are four heat transfer tests involving uniform (ε=0.90) emissivities and various temperatures on one of the surfaces.

Test2 uses the same cube with different emissivities on one of the surfaces.  The tests use View3D to compute a single set of black view factors, ViewEm to convert those to gray view factors, and ViewHT to evaluate the heat transfer.  There are sets of tests using text and binary VFfiles to insure that all forms are being properly read.

Test3 uses a 3x10x3 box typical of a hallway configuration.

Test4 uses surfaces that from a L-shaped enclosure where the views between some surfaces are partially or completely obstructed.  View3D is probably computing more accurate view factors than those generated in the original report.

Tests 5 and 6 represent a room with a “window” which is created with the View3D subsurface facility.

Other Tests

Many other tests have been used in the development of the View3D program.  Descriptions will be added as time permits.

WdwDoor.vs3:  This case uses both subsurfaces and combining surfaces to represent a door and a window on two opposed walls.  Because of the configuration, use ViewGr to display, the view factors from both doors should match and the view factors from both windows should match.

