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EXTENDED ABSTRACT 

 

Three important first of its kind facilities in Indian context has been developed to study single/ multi-compartment 

fire dynamics and also the fire severity in as design fire environment as part of envisage DAE vision document. The state of 

the art instrumentation available in the facility is being for fundamental and applied studies involving fire, combustion and 

fire safety issues pertaining to Nuclear Power Plants. We have used two liquid fuels to generate two different type of pool 

fires, Aviation Turbine Fuel (ATF) and n-heptane. These different fires were ignited in the fire facility which resemble the 

scenarios of different cases of building fires. Fig.1 is the state-of-the-art of the fire facility being used for the study of 

compartment fires, which contains four real scale rooms as a two-story building. Fig.1 shows all of the four compartments 

(/rooms), in which first and second rooms are on ground floor while third and fourth are above them. All of the rooms are 

of same dimensions. All the rooms are having an inspection door opening on their North side wall and these doors of size 

0.86 m× 2.06 m (B×H). The first compartment has multiple windows on its East-wall at South-East corner, which is built 

by dividing a door into four equal parts. Dimension of each window is 0.84 m×0.51 m (L×H). The adjacent compartments 

are interconnected through a middle door between them. The ceilings of both of the top compartments are connected with 

the exhaust duct. Many slots are present at different locations in all of the rooms for positioning the sensors at different 

locations. 

  

 
 

Fig.1.State-of-art of Fire-Facility at IITK 

DESCRIPTION 

 

Different test conditions were generated through variations done in the provided windows, grid openings and in fire 

vessel size to create different cases of pool fires. In all of the tests free ventilation was maintained in the compartments. In 

this phase all of the 4 rooms in the multiple compartment facility were used for study; the first room where fires were 

ignited is the most important room for this study as this room is populated with most of the sensors. The other rooms also 

have the sensors which were used to compare the data collected from fire room with other inter-connected rooms as the 

adjacent compartments are affected and influenced by the thermal-hydraulic affects due to room fire. As measuring the heat 

flux on the walls was our one of the main goals, so we have instrumented different type of heatflux sensors on room walls 

at different locations. Various data acquisition modules were used to acquire analog outputs from these sensors which were 

later saved in physical units using LabVIEW software for further processing. A 5-hole probe was used to measure the 

pressure and velocity profiles on the grid using a 36 port scanner. The NDIR based emission analyzer was used for 

measuring emission gases. A schematic of the experimental setup is presented and an image of the pool fire is shown in 

Fig. 2. 
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Fig.2 Schematic of experimental setup and a fire image. 

The measured data shows a rapid increase in wall heat flux followed by a gradual drift during the fire development 

and sustenance stage as seen in Fig. 3. However, only the fire room and the top rooms are affected by the fire, with almost 

no impact in the side room (Fig. 4) suggesting the dominance of buoyancy in fire propagation.  

 

 

Fig. 3 Total heat-flux on floor (close to fire) and at ceiling (above the fire) in Fire -Room 

 
Fig. 4 Comparison between temperatures at centre point of all three interconnected rooms  
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