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Fermilab Engineering Manual Requirements: 
 
 
Chapter 1:   The specification given by Russ Albers is the verbal request to 

prepare the FESHM 5064 ODH analysis. 
Chapter 2:   Risk analysis has not been formally prepared.  ODH 

calculations are prepared to quantify the risk of an oxygen 
deficiency hazard.    

Chapter 3:   Requirements and specification reviews by the project have not 
been formally prepared.   

Chapter 4:  This engineering note has been specifically prepared to address 
chapter 4 of the engineering manual.   

Chapter 5:  The ‘reviewed by’ signature on the cover page of this document 
addresses Chapter 5 of engineering manual.   

Chapter 6:  No materials were purchased as part of the preparation of this 
document. 

Chapter 7:   This is a document and no testing is required.   
Chapter 8:  This is a document and no release to operations is required 
Chapter 9:   Unless there are lessons learned from this effort, this 

engineering note and the other material posted in NOvA docdb  
will be considered the final written Project Report as described 
in Chapter 9.  This note will be placed in the PPD and NOvA 
document data bases as a means of Archiving and Control. 



Data and Calculations: 
 

• The NOvA near detector hall has a gross volume of 40,400 cubic feet. 
• The detector has a gross volume of 7700 cubic feet 
• Four 50 liter cylinders are included and presumed to discharge 

simultaneously and instantly. 
• Ventilation rate in the NOvA near detector hall is presumed to be zero 

cubic feet per minute when the fire protection discharges 
• Cylinders are assumed to be pressurized to 150 bar per section 3.2.2 

of the MAU operating manual.  150 bar is approximately 2200 psi. 
• Each Cylinder has a volume of 50 liters (1.76 cubic feet). 
• When expanded to atmospheric pressure, 1.76 cubic feet of gas at 

2200 psig yields 265 cubic feet of gas: 
 

P1 * V1 = P2 * V2 
V1 = (P2 * V2)/ P1 
V1 = (2200 psig + 14.7 psia)*1.76 cubic feet / 14.7 psig 
V1 = 265 cubic feet 

 
For Four cylinders, the volume of nitrogen released is: 
 

Vreleased = 4 * 265 cubic feet = 1060 cubic feet 
 

Net air volume of the facility is 40,400 – 7700 cubic feet  
Net air volume of the facility is 32,700 cubic feet 
 
Oxygen concentration at time = 0 (before discharge) is 20.9 % oxygen 
Oxygen concentration after discharge is: 
 

%O2 = ((32700*0.209) / (32700 + 1060))*100% 
%O2 = 20.24 percent oxygen concentration. 
 

Since the oxygen concentration never falls below 19.5%, the ODH 
classification is 0 per FESHM 5064 
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