CO2 Catastrophe

There is concern that the catastrophic loss of the CO2 delivery system in thr IR could allow a large volume of CO2 gas to fill the hall, endangering people

working in the area. It is the purpose of this note to calculate the magnitude of the effect. 

CO2 is kept in a refrigerator on the gas pad. The fridge can hold up to six tons of liquid CO2. The fridge is regulated to 30 psi on the gas pad. The CO2

gas boiled off is delivered to the gas mixing house where it is re-regulated to 20 psi before the flow is divided between the MuID Gas System, the MuTR

Gas System and the RICH Gas System. The CO2 usage varies from 4 SCFH for the RICH, to 9 SCFH for the MuTR, to 36 SCFH for the MuID. The

greatest risk comes from the potential failure of the MuID system. 

Within the MuID Gas System, the CO2 is regulated a third time down to an operating pressure of one inch of water. After this final regulation, the CO2

flow is controlled by a Mass Flow Controller with a maximum flow capacity of 30 lpm * 2 * 2.1188 = 127 SCFH. If the MuID gas pipes in the IR were to

break open, then the CO2 would flow into the IR at this rate. There is enough CO2 in the fridge when it is full to maintain this flow rate for over a month.

So the IR would eventually come to an equilibrium condition where the CO2 concentration was determined by the ratio of the CO2 flow rate to the

make-up air flow rate. Fresh air is brought into the IR at a rate of 1500 CFM, or 90000 SCFH. At this rate, the CO2 concentration would increase from

0.03% to 0.17%. At this concentration, the excess CO2 represents no risk to people working in the IR.

