Nitrogen gas system for the clean rooms at lab 3
John Krider and Jean Wilson 12/4/07
A nitrogen gas distribution system has been installed for the two clean rooms at lab 3. The system was designed by Rich Schmitt and assembled by Todd Nebel, Jerry Taccki and Ron Miksa. A system diagram is shown in Figure 1. The source is a 160 liter low pressure liquid nitrogen dewar, which is located outdoors, near the gas bottle storage area at the south end of the building. A 3/8 inch OD copper tube carries the gas along the inside of the east wall of the main building to a control box located midway along the exterior of the east wall of the clean rooms. The control box contains two independent channels with normally closed solenoid valves, which are actuated by flow sensors in the ducts of the two clean room air circulation systems. Nitrogen flow is permitted to each room only when that room’s air circulation system is operating, in order to reduce the ODH risk. The control box wiring is shown in Figure 2, and the parts list is shown in Figure 3.

Pressure safety issues have been addressed in the following ways. A 30 psig relief valve, which vents to the outdoors, protects the indoors components from over pressurization. Copper lines are used between the dewar and the clean rooms.
ODH safety has been addressed with the control box described above. A calculation was done showing that if the maximum possible flow rate of nitrogen through the supply line (approximately 100 cfh) were coming into the smaller room (air volume 15000 cubic feet) without the room air circulation system running, that room would reach 16% oxygen by the time the dewar had emptied (40 hours). When the clean room air circulation system is running, makeup air is drawn in from the main building at a rate of 21000 cfh in order to pressurize the room, and this excess air leaks back out to the main building. This dilution and purging by the makeup air makes the effect of the incoming nitrogen negligible. The larger clean room has about twice the volume of the smaller room and would not go below 18% oxygen, even if the entire dewar were emptied into that room without its air circulation system running.
Figure 1: System Diagram
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Figure 2: Control Box Wiring
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Figure 3: Control Box Parts List

	Item
	source
	model
	quantity

	terminal blocks
	exists
	
	4

	relay
	exists
	
	2

	varistor
	exists
	
	4

	efector
	exists
	model SL501
	2

	fuse holder
	McMaster
	part 7641K36
	4

	cabinet
	McMaster
	part 7561K44
	1

	DIN rail
	McMaster
	part 8961K15
	1 meter long

	strainer
	McMaster
	part 9802K5
	2

	pipe nipple
	McMaster
	part  4568K113
	2

	relay base
	Newark
	part 27E894
	2

	solenoid valve
	Nueco
	 PK02F20C1106A1F
	3

	solenoid valve coil
	Nueco
	1F4C80
	3

	power cord
	stockroom
	1175-062000
	1

	strain relief bushing
	stockroom
	1150-050000
	as needed

	18 gauge wires
	stockroom
	at lab 3
	as needed

	fuse, 3A
	stockroom
	1120-048000
	6

	22 gauge wire
	stockroom
	1170-005000
	as needed

	compression fittings
	stockroom
	
	4

	power supply
	Trups
	catalog number SDN5-24-100RED
	1
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