SPECIFICATIONS FOR

POSITIVE DISPLACEMENT BOOSTER BLOWER AND

ROTORY VANE VACUUM PUMP SYSTEM

1.0 Scope

The manufacturer of the vacuum pump and booster blower shall design, produce auto-cad approval drawings, procure all components, fabricate the vacuum pump/booster system as required, integrate controls, and verify by the pump manufacturers test a stand alone positive displacement blower booster and vacuum pump system per the enclosed specifications.

The pumping system will be used to convert liquid helium to the super fluid state by pumping over a helium bath. In this process the vapor pressure of the liquid helium is lowered from atmospheric pressure to less than 5 torr, thus lowering the temperature of the liquid helium below 2.1 K (-456.5°F).

2.0 Requirements

2.1
The system will form a single modular frame mounted unit 

         2.1a   
Exterior dimensions of the frame shall not exceed 42” x 56” x 60” high.

         2.1b  
It shall be fully assembled and mounted on the tubular steel frame.

         2.1c   
The frame shall include four rotating, lockable casters (soft face) of at least 5” diameter. Four screw down lock levelers are to be included as well.

2.1d
The frame shall be fitted with lifting lugs rated to at least five times the unit weight. The lugs shall be placed to allow use of a standard 4-cable lifting harness.

2.2
The unit shall contain a positive displacement rotary lobe blower and an oil lubricated rotary vane vacuum pump. The combination shall produce 659 ACFM at 1 mm Hg. (abs.) and achieve an ultimate vacuum level of 0.008 mm Hg. (abs.).

2.2a
The positive displacement rotary lobe blower shall be directly driven by a       5 HP TEFC motor and be completely air cooled. 

2.2b
The blower shall incorporate an integral, internal bypass which allows it to run at atmospheric pressure and have an inlet capacity of 762 CFM.

2.2c
The system shall be able to withstand inlet gas temperatures down to 0°F.

  

2.2d
The positive displacement rotary lobe blower shall be backed by a 

completely air cooled, oil lubricated mechanical rotary vane vacuum pump. It shall be directly driven by a 20 HP TEFC motor and have an inlet capacity of 388 CFM and an ultimate pressure of  0.075 mm Hg. (abs.).



2.2e
The mechanical vacuum pump shall incorporate a double wall cylinder 

 

design to enhance cooling and reduce noise. It shall use cast aluminum  

vanes that carry a 5 year warranty. The oil cooling system shall be a radiator style two pass cross flow air to oil heat exchanger mounted to the non-drive side of  pump. It shall have an integral multi stage coalescing exhaust filtration system with a quick access filter service cover in the exhaust housing. The exhaust port will be fitted with a 4” ANSI flange.

2.2f
Over heat protection shall be installed at the inner stage pipe between the positive displacement blower booster and mechanical vacuum pump.

2.2g
A power failure system shall be included to prevent mechanical pump oil from back streaming into the positive displacement blower, at the same time venting the mechanical pump to atmosphere.

2.3  
The system noise level shall not exceed 82 dBa.

2.4  
The positive displacement blower inlet shall be at least 4” ID.

         2.4a
The interface on the vacuum pump inlet shall be a 3” ID BSP connection.

         2.4b
The connection between the booster blower and vacuum pump shall be hard steel piping as required.

         2.4c
The inlet shall be fitted with a manual gate or butterfly control        

 

valve of at least 4” inner diameter.

2.5    A 1” ID inlet control valve bypass line with a straight throughput manual valve

         shall be fitted (see attached sketch).

2.6    Standard NEMA-12 electrical controls with push button start shall be provided on 

         the frame of the vacuum system.

2.6a
A gas-independent pressure transducer, 0-760 mm Hg. (abs.), + or – 0.5% shall be provided on the process side of the inlet isolation valve (see attached sketch) with an independent pressure read out display on both the main and remote control panels. A spare 0-760 mm Hg. (abs.) transducer shall also be provided.

         2.6b
System controls shall be provided, including vacuum transducer

                       
readout, system power switch, positive displacement blower and 

                       
mechanical pump system on-off buttons, and gate valve manual open/

                       
close control with status light.

2.6c
A remote panel shall be provided with duplicate readout for the

                       
pressure transducer. Remote panel shall include an emergency stop

                       
control. It is attached to the frame through 40 feet of cable, connected

with Bendix style (ITT Cannon) connectors at both ends. Power for the

                      
remote panel shall be provided through the cable to the main frame. The

                      
system shall operate with or without the remote panel connected. 

                      
Dimensions of the remote panel shall not exceed 8”W x 10”H x 8”D 

                         and shall be suitable for both wall mounting and table top use.

2.7  
The system shall be powered by a single 230V, 3 phase (ABC phasing) 60 Hz 

          
power cord.

2.8    
Remote panel shall be powered through the cable to the main pump frame.

3.0  
Verification Tests

3.1 
The contractor shall test the system to verify a speed of at least 659 ACFM at    

       
1 mm Hg (abs.). This test shall be performed by using air.

3.2
The vacuum integrity of the plumbing and other vacuum components shall be

verified by the undetectability of a leak when using a helium leak detector with a sensitivity of better than 1 x 10-8  sccs.         

3.3  
The operation and calibration of all components and gauges shall be verified by

test. 

4.0 Deliverables and Schedule

a. One set of booster blower and vacuum pump data sheets and schematics

for the pump system with the proposal.

b. One set of approval drawings three weeks ARO.

c. One pumping system meeting the requirements of section 2.0 and 3.0 four months after approval drawings.

d. Operation and maintenance manual including but not limited to 

specifications for components, calibration data, diagrams, drawings, 

schematics, updated drawings of the as-built system, and other data

pertinent to the operation and trouble-shooting of the system four months

after approval drawings.

e. Test logs verifying pressure, pumping speed and vacuum integrity of the 

system and its components.

