
The VSP2™ is the commercial version of the original Design Institute of Emergency Relief Systems (DIERS) bench scale 
apparatus. Its versatile and innovative design allows the VSP2™ to model upset (abnormal) conditions which might lead to a 
runaway chemical reaction (e.g. loss of cooling, loss of stirring, mischarge of reagents, mass-loaded upset, batch 
contamination, fire exposure heating, etc.). 

Adiabatic data obtained with the VSP2™ can be used to characterize reactive chemicals and the consequences that could 
occur due to process upset conditions. Test data includes adiabatic rates of temperature and pressure change which, due to 
the low thermal inertia, can be directly applied to process scale to determine relief vent sizes, quench tank designs and other 
relief system design parameters related to process safety management. 

Fauske & Associates (FAI) Vent Sizing Package 2 

(VSPTM) is a low thermal inertia adiabatic calorimeter 

used for process hazard characterization that utilizes 

state-of-the-art DIERS technology to obtain critical upset 

process design data. FAI manufactures and sells the 

VSP2TM and also operates them in our fully equipped 

hazards laboratory for contract testing clients.

Introduction

Applications

Temperature and pressure rise rates applicable to relief system design 
     based on DIERS two-phase flow technology recognized by OSHA as
     ”an example of good engineering practice”
Multiple testing configurations

- Solids, liquids or two phase mixtures
- Closed or open (vented) tests
- Scaled blowdown simulation
- Test cells are available in 304 & 316 SS, Hastelloy C, Titanium and glass

Accurate adiabatic data
- Onset temperature
- Total adiabatic temperature rise (ΔTad)
- Heat of reaction or mixing
- Vapor pressure data
- Time to maximum rate (tmr)
- Self-accelerating decomposition temperature (SADT)

Relief vent sizing
Quench tank design
Effluent handling
Critical temperature
Effect of two-phase flow
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Vent Sizing Package 2
(VSP2TM)



Features

Specifications

The versatile configurations offered by the VSP2™ design directly simulates process conditions including:

Loss of cooling or agitation
Accumulation or mischarge of reactants
Contamination of batch
Thermally initiated decomposition
Resident incubation time
In-situ liquid/gas dosing or sampling
Low thermal inertia testing allows data to be directly applied to process scale

The VSP2™ has a 110 ml test cell with a 0.01 inch wall thickness. The test cell has a low thermal inertia (typically ф = 1.05), 
so that little heat will be lost to the vessel. The inner heater is used to heat the sample and the container to a temperature 
where an exotherm can be detected. The outer guard heater ensures that adiabatic conditions are maintained, by 
keeping the temperature of the sample and the surroundings nearly identical. Pressure equalization is used to prevent 
the weak sample container from rupturing. The entire testing apparatus is enclosed in a pressure vessel rated at greater 
than 2000 psi (13.8 MPa). The apparatus also has stirring capability and the ability to add reactants and remove samples 
during the test.

The versatile design of the VSP2 also allows venting outside of the containment 
vessel to minimize cleanup between runs (for direct venting simulation) and to 

further guide selection of disposal systems

Stirring can be achieved by use of the FAI Super Magnetic Stirrer for 
slurries or emulsion polymerizations, or by conventional magnetic 

stirrer for inviscid samples.  Mechanical stirring is also available.  
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