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ABSTRACT 

ThiS y:eport discusses the extension of an infiltration predicting technique .to the pre~1cti011 
of interroom a1r movements. The airflow through openings is computed from tl:le ASHRAE crack 
method together with a mass balance in each room. Simultaneous solution of the:,. mass balances 
in ~11 r.0 0ius having both large and small openings is accomplished by a slightly - m0difi~ 
Newton'~ " method. A simple theory for two-way flow through large openiftgs .is developed from 
consideration of density differences caused by different temperatures in adjoining tooms. 
The technique is verified by comparison to published experimental results. •The ·resultiJ indi
cate that the simple model provides reasonable results for complex two-way flows through 
openings. The model is as accurate as the available data. that is, about +20%. The airflow 
algorithm allows infiltration and forced airflows to interact with the doorway flows to 
provide a more general simulation capability. 

INTRODUCTION 

Although ;numerous building thermal modeling techniques and computer programs, for example, 
NBSLD (Kusuda 1976), BLAST (Hittle 1979), and DOE-2 (LBL 1980), exist throughout the United 
States; none of the existing techniques/programs handles the following processes 
simultaneously: 

- envelope heat transfer 
- envelope air leakage 
- envelope solar heat gain 
- room-to-room heat transfer 
- room-to-room air and moisture transfer 
- intraroom air movement 
.- energy consumption by the heating/cooling equipment 
- indoor comfort 
- water vapor conderisation and contaminant migration 

Existing models are virtually all single-room ·models, where dynamic coupling between the 
heated and nonheated spaces and/or the cooled and noncooled spaces is ignored. 

Gomprehenslve multiroom building simulation capabilities will be needed in the coalng 
years fci~ the following reasons: 

t. Intraroom convection plays a significant role, not only for the transfer of heat 
from the interior surfaces to the room air, but also for the therm.al cocafort of 
the occupants. Yet existing computational technology for predicting the temperature 
stratification and air motion in the room is very inadequate. 

George N. Walton, Mechanical Engin4er, Building Physics Division, Center for Building 
Technology, National ' Bureau of . ·standarda, Washington, DC 20234 

601 




















