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Airblast pressure environments from internal detonations within buildings are 

characterized by direct and reflected shocks superposed upon the quasi-static gas pressures 

associated from the detonation products expanding throughout the building’s confined 

spaces.  Engineering-level computer models strive to predict the quasi-static gas pressure 

(QSP) environment with simplified room-to-room mass flow models, assuming the flow 

between rooms to be satisfactorily approximated by relationships of compressible flow 

through nozzles (i.e., the doors, windows, etc., are all nozzles).  Measured mass flow 

conditions from experiments are needed to evaluate the assumptions and efficacy of 

computer models used to predict internal airblast environments from military operations, 

terrorist/criminal events, or accidental industrial explosions. 

 

 The Air Force Research Laboratory, Munitions Directorate (AFRL/RW) employed 

small-scale experimentation to characterize the flow of detonation products from an 

internal detonation within a single room to the surrounding atmosphere via a typical door 

opening.  A portion of AFRL/RW’s 1/12th-scale complex building geometry model [Ref. 

1], with an improvised platform representing an exterior ground surface, was utilized for 

the study.  Each experiment employed airblast pressure measurements within the 

detonation room, at positions fore and aft of the door opening to the exterior, and a polar 

array on the simulated ground surface outside of the door opening.  High speed imagery 

was obtained of the detonation products exhausting from the detonation room.  Three 

different explosive charge masses, and four different charge locations within the room, 

were included in the experiment matrix. 

 

 Of particular interest with these experiments was to apply “pressure ratio analysis” 

[Ref. 2] using the pressure measurements fore and aft of the door opening, along with 

velocity data obtained via mensuration of the high speed imagery, to characterize the flow 

of detonation products through the opening.  This information could then be compared to 

outputs of QSP computer models to identify methodology weaknesses and foster 

improvements.  This paper describes the experiments, and presents an application of the 

pressure ratio analysis to experimental results.  Comment is made on the utility of the 

analysis, as well as further analysis/experimentation that could potentially strengthen the 

technique. 
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