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CAT. NUMBER DESCRIPTION 
31-100-3100 HB120 Roots Booster, Three-Phase, 230V, 60 Hz 
31-100-4100 HB120 Roots Booster, Three-Phase, 460V, 60 Hz 
31-200-3100 HB330 Roots Booster, Three-Phase, 230V, 60 Hz 
31-200-4100 HB330 Roots Booster, Three-Phase, 460V, 60 Hz 
31-300-3100 HB600 Roots Booster, Three-Phase, 230V, 60 Hz 
31-300-4100 HB600 Roots Booster, Three-Phase, 460V, 60 Hz 
31-400-3100 HB1200 Roots Booster, Three-Phase, 230V, 60 Hz 
31-400-4100 HB1200 Roots Booster, Three-Phase, 460V, 60 Hz 
31-500-3100 HB2400 Roots Booster, Three-Phase, 230V, 60 Hz 
31-500-4100 HB2400 Roots Booster, Three-Phase, 460V, 60 Hz 
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  Introduction 
Thank you for choosing our product. Upon receipt, please check that the product matches your 
order and verify that no damage occurred during shipment. If there is damage, defects, or any 
missing parts, please contact us within 14 days of receipt. 

  Scope and Definitions 

 This manual provides installation, operation, and maintenance instructions for the HB120, HB330, HB600, 
HB1200, and HB2400. 

 Please ensure that the installation and operation of this product is in compliance with all local laws and 
regulations related to fire safety, electrical safety, mechanical safety, etc. Operators need to be properly trained 
and have the safety training and technical skills related to dealing with electricity, rotating machinery, and 
vacuum pumps. The pumps must be used as specified in this manual. Prior to moving, installing, or operating 
this pump, please read through this manual.  

 Important safety information is highlighted as WARNING and CAUTION; it is the user’s responsibility to follow 
these instructions. The use of WARNING and CAUTION is shown below. 

 

 

WARNING 

Warnings are given where failure to observe the instruction could result in injury or death to people. 

 

 

CAUTION 

Cautions are given where the failure to observe the instructions could result in damage to the 
equipment, associated equipment, or process 

 

    WARNING – Refer to accompanying documentation. 

    WARNING – Risk of electric shock. 

    WARNING – Hot surfaces 

 WEEE - When the end user is going to discard the product, it must be sent to the appropriate facilities 
for recovery and recycling. 

  Direction of motor – Ensure that the pump motor rotates according to the direction of the arrow.  
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 Description 

 The HB series boosters are Roots pumps that utilize a pair of symmetrical impellers rotating in opposite 
directions to pump the gas. The boosters are paired with a backing pump to increase the pumping speed of 
the backing pump. 

 The booster pump must be equipped with a pressure transducer (switch) to engage the motor starter. The 
booster motor starter can be engaged once the vacuum system reaches 50 Torr. The booster motor starter 
should disengage at 40 Torr (decreasing). Please refer to Section 4.1.2. 

 The rotors are synchronized with timing gears such that there is a precision clearance between them. This 
clearance allows the pump to be operated at high rotational speeds, thus developing relatively high pumping 
speeds for the size of the pump. 

 The precision clearance between the rotors also eliminates the need to have oil in the pumping chamber. Oil 
is STILL required to lubricate the bearings and timing gears. 

 Low Maintenance: The only real maintenance needed on the booster is regular oil changes. 
 Long life: Because the rotors do not contact each other or the casing under normal circumstances, there is no 

wear occurring in the pumping chamber. 
 The booster has a maximum pressure differential between the inlet and outlet. If this pressure differential is 

exceeded, the pump will overheat. 
 Water cooling: The HB330 has provisions to utilize cooling water if used at inlet pressures higher than 4 Torr. It 

is recommended that the HB600 through HB2400 pumps always use water cooling. Please reference Section 
3.9 for other information regarding the requirement for use of water cooling. 

 The HB120 pump does not require or accommodate for water cooling.  
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 Technical Data 
  Performance 

 

Table A: Performance Data HB120 through HB2400 

Model HB120 HB330 HB600 HB1200 HB2400 

Pumping speed 

m3/h (cfm) 
60Hz 120 (70.6) 330 (194.2) 600 (353.1) 1200 (706.3) 2400 (1412.5) 

Max. Inlet Pressure  

Torr (Sustained) 
60Hz 6.9 8.2 5.0 

Max. differential 

pressure (outlet-

inlet) Torr  

60Hz 50 25 45 35 

Ultimate pressure 

(Torr) 
3x10-3 

Motor Power HP (kW) 0.5 (0.37) 1.0 (0.75) 3 (2.23) 5 (3.73) 10 (7.5) 

Motor Full Load 

Amps 
230V(460V) 1.6 (0.8) 3.0 (1.5) 7.2 (3.6) 12.6 (6.3) 26.8 (13.4) 

Inlet KF50 ISO80 ISO80 ISO100 ISO200 

Outlet KF50 ISO80 ISO80 ISO80 ISO200 

Vacuum pump oil Inland 19 

Oil capacity (Liters) 0.4 0.8 1.6 2.0 4.0 

Cooling Water* 

Min Flow L/min 

N/A 

2 2 3 3 

Water Pressure 

Differential MPa 
0.1 

Water Temp °C 5-30 

Weight lbs. (kg.) 48 (21.8) 108 (49) 158 (71.7) 256 (116) 587 (266) 

* For more information regarding water cooling see Section 3.9. 

 The quality of the vacuum pump oil that you use in this pump will affect the pump’s performance. The proper 
lubricating oil should be a vacuum distilled, low-vapor-pressure oil with a stable viscosity throughout the 
operating temperature range. The use of a wrong type of oil can decrease pump performance. Use the pump 
oil recommended by HIGHVAC. 

Recommended type of oil:  1) Inland 19 (standard oil) 
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 Dimensional Drawings 

 
Figure 1: HB120 Dimensional Drawing 

 
Figure 2: HB330 Dimensional Drawing 
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Figure 3: HB600 Dimensional Drawing 

 

Figure 4: HB1200 Dimensional Drawing 
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Figure 5: HB2400 Dimensional Drawing 
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 Installation 
  Safety 

 

 

WARNING 

Operations that do not comply with the following safety measures may result in significant personal 
injury or death and potential equipment damage! 

 

  Be sure to turn off the pump power supply before performing any maintenance. A dedicated circuit breaker for 

the pump is highly recommended. Beware that there is a risk of shock due to electric discharge. 

  Do not operate the pump with any restrictions or blockage to the outlet/exhaust. Otherwise, there is a risk of 

overheating. 

  Do not pump/exhaust any gas where the oxygen content is greater than atmospheric oxygen (>21%). Should 

your process requirements dictate oxygen levels exceeding those outlined above, the pump must be specially prepared 
at the factory for use with inert fluids. Please contact HIGHVAC. 

  The motor and pump will get hot during operation. The pump can reach temperatures of 104°F (40°C) under 

non-load conditions and temperatures as high as 186°F (80°C) during high-load conditions. There is a burn risk during 
operation and immediately after while the pump is cooling down. Do not touch the motor and the pump during 
operation or shortly after the pump is stopped. Use appropriate PPE and avoid touching the surface of the pump 
directly. 

  Never place combustible materials around the motor or pump. There is a risk of fire. Also, do not place objects 

that block ventilation around the motor. Abnormal heat generation may result in fire. 

  Do not operate the pump in a hazardous application (where there is a risk of creating hazardous atmosphere by 

pumping explosive gas). It may cause injury and fire. Please refer to Section 10 for information on hazardous location 
models. 

  Only trained technicians should disassemble, repair, or modify this product. Otherwise, fire, injury, or damage 

to the pump may occur. 

  It is imperative to utilize an overload protection device in the event that the electric motor as supplied with the 

pump is not thermally protected. Otherwise it could cause motor damage and/or fire. 

 

 

CAUTION 

Cautions are given where the failure to observe the instructions could result in damage to the 
equipment, associated equipment, or process 
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  Do Not allow the pump to ingest debris, powder, or heavy amounts of condensable gases. Otherwise the pump 

could sustain internal damage. 

  Check the oil level regularly. 

  Do not operate the pump without pump oil, otherwise the pump could sustain internal damage. 

  The ambient temperature for operation of the pump should be 41°F to 104°F. When the pump is installed in an 

enclosed area, ensure that the ambient temperature does not exceed 104°F. 

 
  Unpackage the Pump and Inspect 

 Remove all packing materials and remove protective covers on the pump. Verify there is no damage from 
shipment. If the pump is damaged, please contact HIGHVAC within 14 days of receipt. Do not use the pump if 
damage is noted.  

 Verify that the package includes all material listed below. If not, please contact HIGHVAC immediately. 

• Booster pump  
• Lubricating oil 
• Connecting flanges (if purchased)  

 If the pump is going to be stored, please be sure to install protective coverings on the inlet and exhaust. Store 
the pump in a suitable, indoor environment. Please see Section 5.7.  

  Locate/Position the Pump 

 

WARNING 

Use the appropriate lifting equipment to move the pump. Failure to use appropriate equipment can 
result in injury/death to the technician moving the pump and/or damage to the pump. 

 

 Install the pump horizontally in a clean, dry place. Ambient temperature for operation is 41°F (5°C) to 104°F 
(40°C). Care should be used in the determining location to set up the pump, allowing proper clearance for 
maintenance. 

  Fill the Pump with Oil 

 It is recommended that you use Inland 19 vacuum pump oil (standard pump oil). 
 Fill the pump with oil: 

 Please note: There are two oil fill ports on the booster pump. Please see Section 2.2 for port locations.  

• Main Oil Fill Port on gear end of pump 
• Mechanical Seal Oil Fill Port 

Both fill ports and the main oil drain port are vacuum sealed ports with O-ring seals. It is imperative that the fill ports 
and drain port are securely tightened with O-rings installed to avoid vacuum leaks and potential damage to the 
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pump.  
 Remove both oil fill plugs. 
 Fill the pump with oil until the oil-level is between the MIN and MAX mark indicated on the sight glass. (Please see Figure 

6) 
 After adding oil, wait a few minutes, then recheck the oil level. If the oil level is below the MIN mark, add oil as required. 
 After adding oil, start the pump. After a few minutes, recheck the oil level. 
 Stop the vacuum pump. Adjust oil level as required either by adding oil in the oil filler plug or removing oil from the oil 

drain plug. Reinstall the oil fill plug. Tighten the plug firmly by hand. Do not over tighten. 
 

 

Figure 6: Oil-level indication (Sight Glass) 

 Mechanical Seal Oil 

 Remove the oil fill plug on the top of the motor cover. 
 Pour about 20 mL into the port to lubricate the mechanical seal.  
 It is only necessary to add oil to the mechanical seal when the pump is initially commissioned (installed) or the pump has 

been stored for 3 months or more. It is not needed during normal operation.   
 

  Electrical Installation  
 

 

WARNING 

 

Before doing any electrical work, you must turn off the electrical breaker. If not, an electric 
shock may occur. Be sure to connect the earth/ground wire properly. Install a circuit breaker 

rated for the capacity of the motor, otherwise the motor could be damaged. 

 The pumps are equipped with three-phase motors, connect the wires according to the diagram on the motor 
nameplate.  

 Operating the motor outside of its intended voltage may cause damage to the motor, decrease the life of the 
pump, and result in increased operating temperature.  

 Voltage, frequency and phase of power supply should be consistent with the motor nameplate rating. A motor will 
operate satisfactorily on voltage within 10% of nameplate value, or frequency within 5%, or combined voltage and 
frequency variation not to exceed 10%. 
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 Check the Direction of Rotation 
 
 

 

WARNING 

The direction of rotation is indicated by an arrow mark on the motor fan cover. Ensure that the 
pump motor rotates in the correct direction. If it does not, the pump will not attain ultimate 

vacuum and your vacuum system can become pressurized. 
 

 You must ensure the direction of rotation after connecting line voltage to the motor. If the direction of rotation 
is incorrect, interchanging any two (2) of the line wires will change the direction of rotation. 

  Connect the Pump Inlet 

 Please take note of the following information when connecting the pump to the vacuum system, otherwise, 
the pumping speed will be reduced: 

 The connection to the inlet port should not be smaller than the inlet port diameter. 
 The pipeline that connects to the inlet port should be as short as possible. In other words, for best performance, the inlet 

should be as close as possible to the vacuum chamber. 

 
Figure 7: Connection Vacuum Chamber (Example) 

 

 

CAUTION 
If the pump ingests water, dust, powder, or other particulates it could affect the ultimate pressure 
which may result in poor pump performance or damage. The metal mesh filter on the inlet port is 

used to keep foreign substances out of the pump. Do not remove this mesh unless it becomes 
necessary for maintenance. If so, ensure it is replaced. 

 
  Outlet 

 The connection to the outlet side (exhaust line piping) should not be smaller than the outlet diameter.  
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WARNING 

The booster pump must exhaust into an adequately sized mechanical roughing (vacuum) 
pump. The booster pump is not designed to operate without a mechanical roughing (vacuum) 

pump. Ensure that the exhaust port remains free from obstruction and that the mechanical 
roughing pump is in operation at all times when the booster pump is operating. 

 

 Water cooling  

 The HB330 requires cooling water if the operating pressure is above 4 Torr for extended periods. 
 It is recommended that the HB600 through HB2400 booster pumps always utilize water cooling, however, they 

can be operated with air cooling under light loads. Water cooling is required if operating continuously above 
the following pressures: 

 HB600 – 2 Torr 
 HB1200 and HB2400 – 1 Torr 

 If the surface temperature of the pump exceeds 160°F, regardless of operating pressure, apply water cooling 
to pump.  

 Connect a water supply to the pump that has sufficient flow and is clean. Please see Section 2 for water supply 
specifications. 

  Leak Test  

 Be sure to leak test the pump connections and connected piping all the way to the system, including any 
vacuum chamber that may be installed. Seal any leaks that are found in order to prevent leakage of air into the 
vacuum pump/system.   

 Operation 
 Operation Instructions and Warnings 

  Ensure that the mechanical roughing (vacuum) pump used in conjunction with the booster pump is 

rotating in the correct direction prior to installing the booster pump. Otherwise, if the mechanical pump is 
rotating in reverse, it could expel oil into the booster pump, causing reduced life and/or failure to the booster 
pump. 

 The booster pump is not designed to operate continuously at high inlet pressures. Please refer to Table A for 
maximum inlet pressure specifications for the various models. Continuously operating the booster pump at 
pressures exceeding (above) the maximum inlet pressure will cause overheating and internal damage to the 
pump and motor. Therefore, the booster pump motor starter must be equipped with a pressure transducer 
(switch) to disengage the motor starter when vacuum system pressure exceeds 50 Torr. Please refer to Section 
1.2.2. 

 The ultimate pressure of the pump should be measured using a vacuum gauge which can be connected directly 
to the inlet port. Please ensure it is first calibrated. Once the pump temperature stabilizes, the ultimate 
pressure can usually be reached within 30 minutes of run time. 

  The pump’s surface temperature will increase during operation [104°F to 186°F (40°C to 80°C)]. Do not 

touch the motor, pump unit, or connected piping during or immediately following operation. The pump unit 
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retains heat after shut down. Wear appropriate PPE to avoid touching the hot surface directly. 

  Maintenance and Check 

   Safety Information 
 Only trained technicians that are aware of potential hazards should perform maintenance on the pump/ 

systems.  
 Technicians should adhere to all safety procedures and utilize the appropriate PPE during maintenance. 
 Contamination of the pump and oil may occur during operation from the process/chemistries the pump is 

being utilized on.  
 Allow the pump to cool before attempting maintenance. 
 Isolate the equipment from electrical supply to avoid accidental start-up during maintenance. 
 Perform leak check to verify no leaks are present. 

 Regular Checks 

 You should check the following maintenance points at least once weekly. Check more often during high-load 
operations such as continuous operation at or near maximum inlet pressure, or repeated cycles between 
atmospheric pressure and vacuum, or in cases where the pump is being used in severe-duty applications.  

 Is the pump oil between the oil-level Min/Max indicator lines? 
 Check the pump oil color. Is it darker? 
 Are there any abnormal noises? 
 Check the motor current value. 
 Look for oil leaks from the pump. 

  Lubricating oil check 

 The lubricating oil will deteriorate during operation due to pumping gases/vapors, ingestion of dust, powder 
or other foreign material, and the increased heat of the pump. If the pump is continuously operated with 
contaminated oil, the performance of the pump will be decreased, and the pump life will be shortened.  

 Visual inspection: 
 The lubricating oil should be clean and transparent. 
 For best results with pump performance and longevity, oil should be changed as soon as it starts to become discolored 

from new condition. The replacement cycle depends on the application. Retain maintenance records and change the oil 
regularly, as required. 

 

 

CAUTION 
Please note: Checking the color of the oil through the oil-level indication sight glass may not be 

accurate. In some cases, the oil may actually be more discolored than what is indicated in the sight 
glass, and in some cases the sight glass may become stained over the course of time and may 

indicate increased discoloration when actually it may be stains on the sight glass. In this case, you 
should remove the sight glass and clean periodically as required.  

 
 Lubricating oil level check: 
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 The lubricating oil should be visible between the two Min/Max indicator lines on the oil-level indicator sight glass while 
the pump is stopped. Please refer to Section 3.4 and Figure 6. 

 Do not operate the pump with oil levels above the MAX indicator line, otherwise internal damage to the pump may occur.   

 

CAUTION 
Operating the pump with an insufficient amount of oil will cause internal damage to the pump. 
Maintain the oil level by regularly checking and refilling the pump with oil as necessary. During 

continuous operation at high pressure, temperature will increase significantly, and the oil condition 
will deteriorate rapidly. In this case, replace the pump oil frequently and increase the number of 

maintenance cycles. 

 Change the Lubricating Oil 

 

WARNING 

Wear protective gear such as insulated rubber gloves, protective goggles, and any other PPE, as 
appropriate. There may be hazardous substances in pump oil due to oil decomposition or hazardous 
gas absorption. Confirm the nature of the hazards and wear appropriate safety/PPE. The oil level will 
drop slightly after the pump is started. Do not operate the pump below the minimum oil level. This 

will cause decreased performance of the pump and wear to the pump’s internal components. Do not 
operate the pump without oil as the pump will be damaged. To ensure proper pump function and 

long service life, the pump oil must be clean and retained at the appropriate level. 
 

 Due to improper storage, or during use, water or other volatile substances could get into the pump and mix 
with the pump oil, resulting in reduced pump performance. 

 Change the pump oil as follows: 

 Shut down the pump, remove both oil fill plugs, and open the oil drain port to drain the oil from the main oil reservoir. 
NOTE: The shaft seal reservoir does not have a drain port.  

 Close the drain port securely (Please refer to Section 3.4) and fill with fresh oil using the oil fill port. Add oil until the oil 
level is between the Min/Max indicator lines of the oil level gauge. Please refer to Figure 6. 

 
  Abnormal noise and vibration check 

 External/internal Checks 

 Check bolts and nuts to ensure they are tight and have not come loose. 
 Check inlet and outlet connections and lines to ensure they are tight and have not come loose. 
 Remove inlet piping and inspect internal condition of roots lobes for contamination.   

 Perform a leak test to ensure that there is no leakage from the piping and valves. Please refer to Section 7 to check the 

pump. 

  Checking inlet screen (if equipped) 

 The inlet screen may become clogged by ingestion of contaminants. This will cause reduced pump performance. 
Clean or replace the inlet screen if it is dirty. 

 Preparing pump for storage or long periods of shut down 
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CAUTION 
The pump should be stored at atmospheric pressure inside the vacuum circuit. Ensure that the 

pump and the associated piping connecting the pump to the vacuum chamber is vented to 
atmosphere after stopping. 

 

 After the pump is stopped, open the inlet port to vent the pump pressure to atmospheric pressure. 
 Shut off cooling water once unit has returned to ambient temperature. 

 Disconnect water lines and drain water from pump, if applicable.  

 Ambient temperature and humidity conditions for storage: 14°F to 122°F (-10° to 50°C), less than 95% relative 
humidity (no freezing temperatures, no condensation). The pump should be kept indoors and out of direct 
sunlight.  

 Do not store or use the pump in environments that might be exposed to corrosive or explosive gases. Keep the 
pump clean to prevent debris from entering the pump. Seal the inlet and outlet port to prevent liquids, dust, 
and dirt from entering the pump inlet and exhaust ports. 

 Long term improper storage of the vacuum pump may cause starting/operating issues due to oxidation forming 
on the internal pump components. In this case, your pump may require rebuild. Contact HIGHVAC.  

 Disposal 
 Disposal Instructions 

 Follow all laws and regulations established by the local governments to dispose of the vacuum pump. You 
should ask the dedicated disposal agency for instructions on proper disposal, especially if the pump has been 
exposed to any toxic gas. For the disposal of pump oil, follow the instructions in the SDS (Safety Data Sheet).  
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 Troubleshooting Check List 
 Pump will not start/operate: 

Table B: Pump will not start 

PROBLEM SOLUTION 

Motor overload Press the Reset Button, if applicable 

Motor electrical connection or supply voltage is 
incorrect 

Check electrical connections and supply voltage 

Motor malfunction Replace the motor 

Pump is seized (will not turn) Remove the pipe above the inlet and check if the booster lobes will 

turn by hand, if tight: Overhaul the pump 

 Pump/Chamber will not attain ultimate pressure (vacuum level) 

Table C: Pump will not attain ultimate pressure (vacuum level) 

PROBLEM SOLUTION 
The pressure measurement method is not correct Try another method to measure the pressure 

The vacuum gauge is not operating properly 
Measure with a calibrated vacuum gauge suitable for the pressure 

range or try a different vacuum gauge 

Leaks in the pipe connected to the pump 
Install vacuum gauge directly onto the pump inlet, if the vacuum 

pressure is good, leak check the system with a helium leak checker. 

The pipe connected to the inlet port is too small or too long Connect a pipe larger than inlet diameter or shorten the distance to 

the vacuum chamber 

Metal mesh screen at the inlet port is clogged Remove the pipe above the inlet and clean or replace the mesh 

Pumping speed is not enough related to volume of the 

chamber 

Select a larger pump 

Pump is seized (will not turn) Remove the pipe above the inlet and check if the booster lobes will 

turn by hand, if tight: Overhaul the pump 

 Pump surface temperature is abnormally high: 

Table D: Pump surface temperature is abnormally high 

PROBLEM SOLUTION 
Insufficient cooling water flow Supply sufficient cooling water flow, if applicable. 

The temperature of the evacuated gas is high Mount cooling equipment such as heat exchanger at the inlet side 

The ambient temperature is high Install pump in a location with cooler ambient temperature 

Exhaust pressure is too high Check for blocked/restricted exhaust 

Operation under high inlet pressure  

See Table A 

It is normal for pump surface temperature to reach 100°C during 

continuous operation under high inlet pressure. Add cooling water 

to booster pump if not already applied. Install larger pump system to 

handle higher gas load at lower pressure if required. 

Oil is under the MIN line of the oil  Add the specified amount of oil 
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 Increased noise level of pump: 
Table E: Increased noise level of pump 

PROBLEM SOLUTION 
Oil is under the MIN line of the oil level  Add oil and recheck. If noise persists, overhaul 

Oil viscosity is too high Change oil and recheck. If noise persists, overhaul 

Motor direction of rotation is reversed Correct direction of rotation 

Loose fittings vibrating Tighten the fittings 

Motor coupling vibration insert is damaged Replace the coupling insert 

Pump has ingested foreign matter Overhaul 

Parts inside the pump are damaged Overhaul (replace damaged parts) 

Exhaust port is blocked/restricted Clear the blockage/restriction and check that backpressure is below 

0.5 bar gauge (1.5 bar absolute, 7.25 psig). 

Motor bearings Rebuild or replace motor 

 Oil leaking outside of pump: 
Table F: Oil leaking outside of the pump 

PROBLEM SOLUTION 
Oil leaking from fittings Check all fittings are tight and replace seals as necessary 

Mechanical seal leaking  

• >15mL/h 
• <15mL/h 

 

Replace seal   

Check oil level, continue to run 
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  Warranty 
  Standard Warranty 

 The product and/or rebuild service provided is warranted to be free from defects in material and workmanship 
for a period of twelve months from date of shipment.  The liability of Highvac Corp. under this warranty is 
limited to servicing, adjusting, repairing, or replacing any unit or component part, which in the judgment of 
Highvac Corp. has not been misused, abused, or altered in any way or damaged by intake of foreign material 
causing impaired performance or rendering it inoperative.  Foreign material includes solids, liquids other than 
pump oil, corrosive gases, and water or solvent vapor.  No other warranties are expressed or implied.  The 
method of executing this warranty: servicing, adjusting, repairing, or replacing, shall be at the discretion of 
Highvac Corp. 

  If the product has become defective through misuse, abuse, alteration, or intake of foreign material, repairs 
will be billed regardless of the age of the product. In this event, an estimate of the repair costs will be submitted, 
and authorization of these charges will be required before the product is repaired and returned.  

  Warranty Period: 

 One year from shipment 

  Warranty Claim: 

 Contact HIGHVAC for a Return Material Authorization (RMA). Please refer to Section 9. 

  Warranty Disclaimer—Events which could void the warranty: 

 Failure and defects caused by force majeure, such as floods, fire, typhoon, lightning and earthquake etc.  
 Failure and defects due to misuse or abuse.  
 Products which have been altered, repaired, disassembled, or reconstructed without HIGHVAC’s approval.  
  Failure and defects under unusual conditions (strong electromagnetic, radioactive environment, high 

temperature, high moisture, flammable gas, corrosive gases, dust etc.)  
  Lack of proper maintenance. 
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 Return of Equipment Procedure  
 Introduction 

 Prior to returning equipment to HIGHVAC Corp., you must request a Return Material Authorization (RMA) from 
HIGHVAC. You may contact us via email at repair@highvacgroup.com, download a request from our website 
at www.highvacgroup.com, or call us toll-free at 1-866-279-0024.  

 In addition to the RMA, a Health and Safety Clearance Form (HSC) must be filled out for each piece of 
equipment that is being sent back. The HSC form can be obtained in the same manner as the RMA. The HSC 
form must be filled out in its entirety. Failure to fill the HSC form completely may result in delayed service. We 
will not accept equipment without the HSC form.  

 Procedure:  

 Use the following procedure when returning equipment to HIGHVAC: 
 Contact HIGHVAC to obtain an RMA and HSC form. 
 Fill out the HSC form and return to HIGHVAC prior to sending equipment to HIGHVAC. 
 Attempt to remove all trace gases from the pump and accessories that will be sent. 
 Drain all fluids from the pump and accessories. Failure to properly drain fluid from pump could cause a 

hazardous material spill resulting in disposal by courier.  
 Seal all openings (i.e. inlets/outlets) on pump and accessories.   
 Include a copy of a completed HSC form with the packaged pump and equipment. 
 Clearly mark the package with the RMA number given by HIGHVAC. 
 Contact HIGHVAC with any questions regarding packaging, paperwork, or anything else, prior to shipping 

equipment.  

  

mailto:repair@highvacgroup.com
http://www.highvacgroup.com/
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 Addendum: Hazardous Location Models 
  Notes: 

  Electrical installation of all explosion-proof HB booster pumps must be completed by a certified electrician in 
accordance with all code requirements for a hazardous location installation. 

 

 
 
 

 

  

CAT. NUMBER DESCRIPTION 
31-101-3110 HB120 Roots Booster, Three-Phase, 230-460V, 60 Hz, NEMA, Explosion Proof Motor 
31-201-3110 HB330 Roots Booster, Three-Phase, 230-460V, 60 Hz, NEMA, Explosion Proof Motor 
31-301-3110 HB600 Roots Booster, Three-Phase, 230-460V, 60 Hz, NEMA, Explosion Proof Motor 
31-401-3110 HB1200 Roots Booster, Three-Phase, 230-460V, 60 Hz, NEMA, Explosion Proof Motor 
31-501-3110 HB2400 Roots Booster, Three-Phase, 230-460V, 60 Hz, NEMA, Explosion Proof Motor 



                                                  www.highvacgroup.com 

  
INSTRUCTION MANUAL: HB120, 330, 600, 1200 AND 2400 (REV 1) 25 

 

 Hazardous Location Dimensional Drawings 

 
Figure 8: HB120-HL Dimensional Drawing 

 

 
Figure 9: HB330-HL Dimensional Drawing 
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Figure 10: HB600-HL Dimensional Drawing 

 

 
Figure 11: HB1200-HL Dimensional Drawing 
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Figure 12: HB2400-HL Dimensional Drawing 

 


	1  Introduction
	1.1  Scope and Definitions
	1.1.1 This manual provides installation, operation, and maintenance instructions for the HB120, HB330, HB600, HB1200, and HB2400.
	1.1.2 Please ensure that the installation and operation of this product is in compliance with all local laws and regulations related to fire safety, electrical safety, mechanical safety, etc. Operators need to be properly trained and have the safety t...
	1.1.2 Please ensure that the installation and operation of this product is in compliance with all local laws and regulations related to fire safety, electrical safety, mechanical safety, etc. Operators need to be properly trained and have the safety t...
	1.1.3 Important safety information is highlighted as WARNING and CAUTION; it is the user’s responsibility to follow these instructions. The use of WARNING and CAUTION is shown below.
	1.1.4    WARNING – Refer to accompanying documentation.
	1.1.5    WARNING – Risk of electric shock.
	1.1.6    WARNING – Hot surfaces
	1.1.7 WEEE - When the end user is going to discard the product, it must be sent to the appropriate facilities for recovery and recycling.
	1.1.7 WEEE - When the end user is going to discard the product, it must be sent to the appropriate facilities for recovery and recycling.
	1.1.8  Direction of motor – Ensure that the pump motor rotates according to the direction of the arrow.

	1.2 Description
	1.2.1 The HB series boosters are Roots pumps that utilize a pair of symmetrical impellers rotating in opposite directions to pump the gas. The boosters are paired with a backing pump to increase the pumping speed of the backing pump.
	1.2.2 The booster pump must be equipped with a pressure transducer (switch) to engage the motor starter. The booster motor starter can be engaged once the vacuum system reaches 50 Torr. The booster motor starter should disengage at 40 Torr (decreasing...
	1.2.3 The rotors are synchronized with timing gears such that there is a precision clearance between them. This clearance allows the pump to be operated at high rotational speeds, thus developing relatively high pumping speeds for the size of the pump.
	1.2.4 The precision clearance between the rotors also eliminates the need to have oil in the pumping chamber. Oil is STILL required to lubricate the bearings and timing gears.
	1.2.5 Low Maintenance: The only real maintenance needed on the booster is regular oil changes.
	1.2.6 Long life: Because the rotors do not contact each other or the casing under normal circumstances, there is no wear occurring in the pumping chamber.
	1.2.7 The booster has a maximum pressure differential between the inlet and outlet. If this pressure differential is exceeded, the pump will overheat.
	1.2.8 Water cooling: The HB330 has provisions to utilize cooling water if used at inlet pressures higher than 4 Torr. It is recommended that the HB600 through HB2400 pumps always use water cooling. Please reference Section 3.9 for other information re...
	1.2.9 The HB120 pump does not require or accommodate for water cooling.


	2 Technical Data
	2.1  Performance
	2.1.1 The quality of the vacuum pump oil that you use in this pump will affect the pump’s performance. The proper lubricating oil should be a vacuum distilled, low-vapor-pressure oil with a stable viscosity throughout the operating temperature range. ...

	2.2 Dimensional Drawings

	3 Installation
	3.1  Safety
	3.2  Unpackage the Pump and Inspect
	3.2.1 Remove all packing materials and remove protective covers on the pump. Verify there is no damage from shipment. If the pump is damaged, please contact HIGHVAC within 14 days of receipt. Do not use the pump if damage is noted.
	3.2.2 Verify that the package includes all material listed below. If not, please contact HIGHVAC immediately.
	 Booster pump
	 Lubricating oil
	 Connecting flanges (if purchased)

	3.2.3 If the pump is going to be stored, please be sure to install protective coverings on the inlet and exhaust. Store the pump in a suitable, indoor environment. Please see Section 5.7.

	3.3  Locate/Position the Pump
	3.3.1 Install the pump horizontally in a clean, dry place. Ambient temperature for operation is 41 F (5 C) to 104 F (40 C). Care should be used in the determining location to set up the pump, allowing proper clearance for maintenance.

	3.4  Fill the Pump with Oil
	3.4.1 It is recommended that you use Inland 19 vacuum pump oil (standard pump oil).
	3.4.2 Fill the pump with oil:
	3.4.2.1 Please note: There are two oil fill ports on the booster pump. Please see Section 2.2 for port locations.
	3.4.2.2 Remove both oil fill plugs.
	3.4.2.3 Fill the pump with oil until the oil-level is between the MIN and MAX mark indicated on the sight glass. (Please see Figure 6)
	3.4.2.3 Fill the pump with oil until the oil-level is between the MIN and MAX mark indicated on the sight glass. (Please see Figure 6)
	3.4.2.4 After adding oil, wait a few minutes, then recheck the oil level. If the oil level is below the MIN mark, add oil as required.
	3.4.2.5 After adding oil, start the pump. After a few minutes, recheck the oil level.
	3.4.2.6 Stop the vacuum pump. Adjust oil level as required either by adding oil in the oil filler plug or removing oil from the oil drain plug. Reinstall the oil fill plug. Tighten the plug firmly by hand. Do not over tighten.

	3.4.3 Mechanical Seal Oil
	3.4.3.1 Remove the oil fill plug on the top of the motor cover.
	3.4.3.2 Pour about 20 mL into the port to lubricate the mechanical seal.
	3.4.3.3 It is only necessary to add oil to the mechanical seal when the pump is initially commissioned (installed) or the pump has been stored for 3 months or more. It is not needed during normal operation.


	3.5  Electrical Installation
	3.5.1 The pumps are equipped with three-phase motors, connect the wires according to the diagram on the motor nameplate.
	3.5.2 Operating the motor outside of its intended voltage may cause damage to the motor, decrease the life of the pump, and result in increased operating temperature.
	3.5.2.1 Voltage, frequency and phase of power supply should be consistent with the motor nameplate rating. A motor will operate satisfactorily on voltage within 10% of nameplate value, or frequency within 5%, or combined voltage and frequency variatio...


	3.6 Check the Direction of Rotation
	3.6.1 You must ensure the direction of rotation after connecting line voltage to the motor. If the direction of rotation is incorrect, interchanging any two (2) of the line wires will change the direction of rotation.

	3.7  Connect the Pump Inlet
	3.7.1 Please take note of the following information when connecting the pump to the vacuum system, otherwise, the pumping speed will be reduced:
	3.7.1.1 The connection to the inlet port should not be smaller than the inlet port diameter.
	3.7.1.2 The pipeline that connects to the inlet port should be as short as possible. In other words, for best performance, the inlet should be as close as possible to the vacuum chamber.


	3.8  Outlet
	3.8.1 The connection to the outlet side (exhaust line piping) should not be smaller than the outlet diameter.

	3.9 Water cooling
	3.9.1 The HB330 requires cooling water if the operating pressure is above 4 Torr for extended periods.
	3.9.2 It is recommended that the HB600 through HB2400 booster pumps always utilize water cooling, however, they can be operated with air cooling under light loads. Water cooling is required if operating continuously above the following pressures:
	3.9.2.1 HB600 – 2 Torr
	3.9.2.2 HB1200 and HB2400 – 1 Torr

	3.9.3 If the surface temperature of the pump exceeds 160 F, regardless of operating pressure, apply water cooling to pump.
	3.9.4 Connect a water supply to the pump that has sufficient flow and is clean. Please see Section 2 for water supply specifications.

	3.10  Leak Test
	3.10.1 Be sure to leak test the pump connections and connected piping all the way to the system, including any vacuum chamber that may be installed. Seal any leaks that are found in order to prevent leakage of air into the vacuum pump/system.


	4 Operation
	4.1 Operation Instructions and Warnings
	4.1.1  Ensure that the mechanical roughing (vacuum) pump used in conjunction with the booster pump is rotating in the correct direction prior to installing the booster pump. Otherwise, if the mechanical pump is rotating in reverse, it could expel oil ...
	4.1.1  Ensure that the mechanical roughing (vacuum) pump used in conjunction with the booster pump is rotating in the correct direction prior to installing the booster pump. Otherwise, if the mechanical pump is rotating in reverse, it could expel oil ...
	4.1.2 The booster pump is not designed to operate continuously at high inlet pressures. Please refer to Table A for maximum inlet pressure specifications for the various models. Continuously operating the booster pump at pressures exceeding (above) th...
	4.1.3 The ultimate pressure of the pump should be measured using a vacuum gauge which can be connected directly to the inlet port. Please ensure it is first calibrated. Once the pump temperature stabilizes, the ultimate pressure can usually be reached...
	4.1.4  The pump’s surface temperature will increase during operation [104 F to 186 F (40 C to 80 C)]. Do not touch the motor, pump unit, or connected piping during or immediately following operation. The pump unit retains heat after shut down. Wear ap...
	4.1.4  The pump’s surface temperature will increase during operation [104 F to 186 F (40 C to 80 C)]. Do not touch the motor, pump unit, or connected piping during or immediately following operation. The pump unit retains heat after shut down. Wear ap...


	5  Maintenance and Check
	5.1   Safety Information
	5.1.1 Only trained technicians that are aware of potential hazards should perform maintenance on the pump/ systems.
	5.1.2 Technicians should adhere to all safety procedures and utilize the appropriate PPE during maintenance.
	5.1.3 Contamination of the pump and oil may occur during operation from the process/chemistries the pump is being utilized on.
	5.1.4 Allow the pump to cool before attempting maintenance.
	5.1.5 Isolate the equipment from electrical supply to avoid accidental start-up during maintenance.
	5.1.6 Perform leak check to verify no leaks are present.

	5.2 Regular Checks
	5.2.1 You should check the following maintenance points at least once weekly. Check more often during high-load operations such as continuous operation at or near maximum inlet pressure, or repeated cycles between atmospheric pressure and vacuum, or i...
	5.2.1.1 Is the pump oil between the oil-level Min/Max indicator lines?
	5.2.1.2 Check the pump oil color. Is it darker?
	5.2.1.3 Are there any abnormal noises?
	5.2.1.4 Check the motor current value.
	5.2.1.5 Look for oil leaks from the pump.


	5.3  Lubricating oil check
	5.3.1 The lubricating oil will deteriorate during operation due to pumping gases/vapors, ingestion of dust, powder or other foreign material, and the increased heat of the pump. If the pump is continuously operated with contaminated oil, the performan...
	5.3.1.1 Visual inspection:
	5.3.1.2 The lubricating oil should be clean and transparent.
	5.3.1.3 For best results with pump performance and longevity, oil should be changed as soon as it starts to become discolored from new condition. The replacement cycle depends on the application. Retain maintenance records and change the oil regularly...

	5.3.2 Lubricating oil level check:
	5.3.2.1 The lubricating oil should be visible between the two Min/Max indicator lines on the oil-level indicator sight glass while the pump is stopped. Please refer to Section 3.4 and Figure 6.
	5.3.2.2 Do not operate the pump with oil levels above the MAX indicator line, otherwise internal damage to the pump may occur.


	5.4 Change the Lubricating Oil
	5.4.1 Due to improper storage, or during use, water or other volatile substances could get into the pump and mix with the pump oil, resulting in reduced pump performance.
	5.4.2 Change the pump oil as follows:
	5.4.2.1 Shut down the pump, remove both oil fill plugs, and open the oil drain port to drain the oil from the main oil reservoir. NOTE: The shaft seal reservoir does not have a drain port.
	5.4.2.2 Close the drain port securely (Please refer to Section 3.4) and fill with fresh oil using the oil fill port. Add oil until the oil level is between the Min/Max indicator lines of the oil level gauge. Please refer to Figure 6.


	5.5  Abnormal noise and vibration check
	5.5.1 External/internal Checks
	5.5.1.1 Check bolts and nuts to ensure they are tight and have not come loose.
	5.5.1.2 Check inlet and outlet connections and lines to ensure they are tight and have not come loose.
	5.5.1.3 Remove inlet piping and inspect internal condition of roots lobes for contamination.
	5.5.1.4 Perform a leak test to ensure that there is no leakage from the piping and valves. Please refer to Section 7 to check the pump.


	5.6  Checking inlet screen (if equipped)
	5.6.1 The inlet screen may become clogged by ingestion of contaminants. This will cause reduced pump performance. Clean or replace the inlet screen if it is dirty.

	5.7 Preparing pump for storage or long periods of shut down
	5.7.1 After the pump is stopped, open the inlet port to vent the pump pressure to atmospheric pressure.
	5.7.2 Shut off cooling water once unit has returned to ambient temperature.
	5.7.2.1 Disconnect water lines and drain water from pump, if applicable.

	5.7.3 Ambient temperature and humidity conditions for storage: 14 F to 122 F (-10  to 50 C), less than 95% relative humidity (no freezing temperatures, no condensation). The pump should be kept indoors and out of direct sunlight.
	5.7.4 Do not store or use the pump in environments that might be exposed to corrosive or explosive gases. Keep the pump clean to prevent debris from entering the pump. Seal the inlet and outlet port to prevent liquids, dust, and dirt from entering the...
	5.7.5 Long term improper storage of the vacuum pump may cause starting/operating issues due to oxidation forming on the internal pump components. In this case, your pump may require rebuild. Contact HIGHVAC.


	6 Disposal
	6.1 Disposal Instructions
	6.1.1 Follow all laws and regulations established by the local governments to dispose of the vacuum pump. You should ask the dedicated disposal agency for instructions on proper disposal, especially if the pump has been exposed to any toxic gas. For t...


	7 Troubleshooting Check List
	7.1 Pump will not start/operate:
	7.2 Pump/Chamber will not attain ultimate pressure (vacuum level)
	7.3 Pump surface temperature is abnormally high:
	7.4 Increased noise level of pump:
	7.5 Oil leaking outside of pump:

	8  Warranty
	8.1  Standard Warranty
	8.1.1 The product and/or rebuild service provided is warranted to be free from defects in material and workmanship for a period of twelve months from date of shipment.  The liability of Highvac Corp. under this warranty is limited to servicing, adjust...
	8.1.2  If the product has become defective through misuse, abuse, alteration, or intake of foreign material, repairs will be billed regardless of the age of the product. In this event, an estimate of the repair costs will be submitted, and authorizati...

	8.2  Warranty Period:
	8.2.1 One year from shipment

	8.3  Warranty Claim:
	8.3.1 Contact HIGHVAC for a Return Material Authorization (RMA). Please refer to Section 9.

	8.4  Warranty Disclaimer—Events which could void the warranty:
	8.4.1 Failure and defects caused by force majeure, such as floods, fire, typhoon, lightning and earthquake etc.
	8.4.2 Failure and defects due to misuse or abuse.
	8.4.3 Products which have been altered, repaired, disassembled, or reconstructed without HIGHVAC’s approval.
	8.4.4  Failure and defects under unusual conditions (strong electromagnetic, radioactive environment, high temperature, high moisture, flammable gas, corrosive gases, dust etc.)
	8.4.5  Lack of proper maintenance.


	9 Return of Equipment Procedure
	9.1 Introduction
	9.1.1 Prior to returning equipment to HIGHVAC Corp., you must request a Return Material Authorization (RMA) from HIGHVAC. You may contact us via email at repair@highvacgroup.com, download a request from our website at www.highvacgroup.com, or call us ...
	9.1.2 In addition to the RMA, a Health and Safety Clearance Form (HSC) must be filled out for each piece of equipment that is being sent back. The HSC form can be obtained in the same manner as the RMA. The HSC form must be filled out in its entirety....

	9.2 Procedure:
	9.2.1 Use the following procedure when returning equipment to HIGHVAC:
	9.2.2 Contact HIGHVAC to obtain an RMA and HSC form.
	9.2.3 Fill out the HSC form and return to HIGHVAC prior to sending equipment to HIGHVAC.
	9.2.4 Attempt to remove all trace gases from the pump and accessories that will be sent.
	9.2.5 Drain all fluids from the pump and accessories. Failure to properly drain fluid from pump could cause a hazardous material spill resulting in disposal by courier.
	9.2.6 Seal all openings (i.e. inlets/outlets) on pump and accessories.
	9.2.7 Include a copy of a completed HSC form with the packaged pump and equipment.
	9.2.8 Clearly mark the package with the RMA number given by HIGHVAC.
	9.2.9 Contact HIGHVAC with any questions regarding packaging, paperwork, or anything else, prior to shipping equipment.


	10 Addendum: Hazardous Location Models
	10.1  Notes:
	10.1.1  Electrical installation of all explosion-proof HB booster pumps must be completed by a certified electrician in accordance with all code requirements for a hazardous location installation.

	10.2 Hazardous Location Dimensional Drawings


