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CLIENT / PROJECT QA CATEGORY / CODE CLASS 
Private Fuel Storage L.L.C. QA Category I 
SUBJECT/TITLE 

Radiant Heat Flux Calculations for Canister Transfer Building Heavy Haul Vehicle Tire Fire 
OBJECTIVE OF CALCULATION 

The objective of this calculation is to determine the peak radiant heat flux that would be 
given off by a set of burning tires to see what affect it would have on the spent fuel 
shipping cask and tires on an adjacent axle. The calculation will determine: 

1. The radiant heat flux from the flame of 8 burning tires.  
2. The affect of the heat flux on the shipping cask.  
3. The affect of the heat flux on an adjacent axle of tires.  

CALCULATION METHOD I ASSUMPTIONS 

Method: The calculation will utilize typical radiant heat transfer formulas to determine 
the radiant heat flux of the burning tires.  

Assumptions: 
1. From Ref. 1 (a typical heavy haul trailer), use trailer tire size 255/70R x 22.5 16PR 

Radials. These tires are 10 in. wide x 36.5 in. high. Therefore, a double axle set of 
dual tires will be approximately 1 m high x 1 m wide x 3 m long.  

2. Use heat release rate of 1500 kW/m2 for burning tires. This is conservative based on 
similar fuels listed in Table 5-5.2(a) of Reference 3.  

3. Assume closest set of axles on trailer to shipping cask bum to calculate part 2. From 
Ref. 1, scale 12 ft (3.7 m) from closest axle to nearest edge of shipping cask.  

4. From Ref. 1, distance between sets of axle tires is 12 ft (3.7m).  

SOURCES OF DATA/ EQUATIONS 

1. Trail King Drawing No. 962620, TK300 Trailer System, 5/24/96.  
2. Society of Fire Protection Engineers Handbook, NFPA, 2 d edition.  
3. NFPA 204, Guide for Smoke and Heat Venting, 1991.  

CONCLUSIONS 

The results show that the peak radiant heat flux given off by the burning tires of 10.7 
kW/m2 to the shipping cask is less than the radiant heat flux from the fire for which the 
cask is qualified in accordance with 10 CFR 71, which yields 68 kW/m2.  
The results also show that the peak radiant heat flux given off by the burning tires of 8 
kW/m2 to the adjacent set of axle tires is less than the minimum flux necessary to 
ignite vulcanized rubber (Similar materials shown in Section 3/Chapter 4 of Reference 
2 as ethylene/propylene rubber power cables as 20-23 kW/m2 and for chloroprene 
rubber conveyor belts as 20 kW/m2 ).
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