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Laboratory Building Vacuum Supply
The Problem
Vacuum has traditionally been supplied to labs with 
a central vacuum system, also known as “house 
vacuum.” Central vacuum systems employ a large 
pump (or two or three) in a basement or penthouse 
location, with copper or stainless tubing plumbed 
throughout the entire building to every lab. If every 
lab needs house-quality vacuum, this can still be an 
efficient solution. Increasingly, however, modern lab 
construction involves cases in which such an approach 
is problematic. These cases include:

• Multidisciplinary lab buildings, where many of the 
labs have no need for vacuum, or cannot use the 
vacuum that can be provided by a central vacuum 
system. Physicists typically need vacuum that is 
beyond the capability of any shared system. Chemists 
often need very stable or electronically controlled 
vacuum. Biological applications are often at risk of 
cross-contamination through house vacuum lines, 
or release of potentially infectious agents. Molecular 
modelers and computational labs need no vacuum 
at all. 

• Laboratory renovations, often in older buildings 
where the central vacuum system leaks or has failed 
completely. Gutting the building to replace the 
central vacuum system often conflicts with staged 
renovation projects that proceed lab-by-lab or floor-
by-floor.

• Multi-tenant science buildings, including business 
incubators and research parks, where the needs of 
the next tenant are unknown, and there is a strong 
probability of tenants who do not need vacuum. The 
property manager is reasonably reluctant to install a 
building-wide utility without the assurance of tenant 
willingness to pay for the service.

• Adaptable lab building designs, where hard 
piped utilities run counter to the expectation that 
requirements will change with scientific or budget 
priorities over time.

• Clean rooms and bio-containment suites, where 
isolation from adjacent users would be compromised 
by reliance on a common vacuum utility.

• Green construction projects, where the energy 
consumption of a 24/7 central vacuum system looks 
wasteful for a utility that is used intermittently, 
and where the exhaust of waste solvent vapors to 
atmosphere counters sustainability goals. 

When a central vacuum system serves an entire 
building, the pumps and building-wide piping system 
must be sized to support peak demand by all possible 
future users. This is rarely an efficient use of resources 
for an intermittently used utility. Many corrosion-
resistant pump technologies for central systems must 
operate 24/7, consuming substantial energy even 
during the 70 percent of the time (nights and weekends) 
when the building is unoccupied. Further, vapors 
sucked into the vacuum tubing are deposited in the 
tubing, mixing unpredictably (causing a hazard) and 
leaving a mix of chemical and biological condensate 
that contaminates the tubing for the life of the building. 
Off-gases from the residual condensate, meanwhile, 
can be transferred though the vacuum system to other 
users, cross-contaminating scientific work.

Why not water-jet aspirator pumps?

Running just 10 hours a week for 40 weeks a year, a 
single water-jet aspirator wastes and pollutes 50,000 
gallons of water per year. A science building equipped 
with water-jet aspirators can waste million of gallons 
of water per year, and incurs very high water  
and sewerage charges.

Central vacuum system pump. Note pipe sizes (top) and ballast/
receiver tank (right).
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Components of a VACUU•LAN® vacuum systems
The essential components of a VACUU•LAN vacuum network 
are the pump, the ports, the tubing networks and fittings. 
We offer networks from the most economical manual 
systems to fully instrumented networks with electronically 
controlled ports and pumps. Network server pumps are 
all based on our compact, chemical resistant, oil-free 
diaphragm designs. All are built for long service intervals 

(15,000 operating hours; with 20 hours use per week = 1000 
hours per year) excellent pumping speeds even close to 
ultimate vacuum, and reliable restart under vacuum. All 
pumps are whisper-quiet in operation, so you can mount 
them on or under benches or in fume-hood cabinets 
without concern about lab noise. Here are a few examples 
of pumps and fittings. Many more options are available. 

Representative VACUU•LAN pumps

The ME4C NT+2AK is a compact 
70 mbar (53 torr) pump suited 
for smaller networks conducting 
mainly filtration and aspiration 
work. The inlet separator retains 
particles and line condensate 
to protect pump performance, 
while the outlet catchpot collects 
incidental condensation. 

The PC 3012 NT VARIO® pump 
is a 2 mbar (1.5 torr) system 
that supports larger networks 
conducting evaporative 
applications with automated 
vacuum on demand. Condenser 
captures near-100% of residual 
vapors. Excellent for chemistry 
research labs. 

Tubing & fittings

A VACUU•LAN network is plumbed with 10/8 mm PTFE 
tubing that is carefully selected to ensure excellent 
connections with vacuum-tight compression fittings. Tubing 
and fittings offer optimal flow-rates and excellent chemical 
resistance, and are assembled with  
light tools. 

Typical VACUU•LAN control modules

All valves rely on corrosion-resistant 
fluoropolymer diaphragms, with 
integrated check valves to protect 
applications from variability caused by 
opening and closing other ports on the 
network. 

The VCL 01 is a simple flow control valve 
that combines adjustable flow control 
and shut off. It can be mounted vertically 
or horizontally. 

The VCL 02 adds a shut-off valve to the 
VCL 01, so that pre-adjusted flow is not 
affected by opening and closing the 
valve. 

The VCL-K/straight provides simple 
on-off control of network vacuum at a 
workstation.

The VARIO select  workstation 
vacuum controller can be added to 
any of the vacuum ports, providing 
programmable electronic control 
of vacuum at any workstation. The 
controller can store up to 10 vacuum 
programs with up to ten time and 
pressure steps each. One controller 
maybe moved to any port on the 
network where control is needed.

BVC Aspiration Systems
•  Ideal for cell and tissue culture work
• Easily connects to Biosaftey Cabinets
•  Fully bleach-resistant models
• Adjustable suction - fast or gentle
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Comparing Central Vacuum Supply with  
VACUU•LAN® Lab Vacuum System

Central Vacuum VACUU•LAN Systems by VACUUBRAND

Concept
Large, single or duplex pump supporting a 
building-wide network of fixed, hard piping to 
every lab.

Small, corrosion-resistant pumps and PTFE tubing in labs 
where needed. Each network serves several (up to 20) 
users. Lab-by-lab, from bench to building.

Cost 

Pump must be oversized and duplexed to 
absorb user-dependent demand, and for 
back-up. Installation needs skilled labor. Must 
be installed throughout the building to ensure 
availability if needed later. Pumps often run 
24/7, resulting in high electricity costs for the life 
of the building.

Vacuum supply can be “right-sized”: install with light 
tools only where and when needed. Network can shut 
itself down when there is no demand, reducing energy 
costs by as much as 90 percent compared with central 
vacuum systems.

Performance

Vacuum is general service only, and not 
suited for many applications. Vacuum for 
special needs duplicates central system 
investment. Every port is delivered the same 
vacuum; opening one port can change system 
conditions, affecting the performance for 
other users and also cause the contents of 
the vacuum line to contaminate vacuum 
applications in other labs.

Check valves isolate applications from one another. 
In-lab networks isolate labs from one another. Server 
pump can deliver different vacuum conditions to 
each of several workstations simultaneously without 
interference. Where vacuum for special needs is desired, 
there is no need to duplicate vacuum capacity as with 
central systems. The specialty pumps are installed 
instead of a local network. Vacuum to 2 Torr available at 
bench and fume hood turrets.

Adaptability Hard-piped. Adaptability only by providing ports 
at every possible future location. 

Installed only where needed, and expanded or relocated 
if needs change.

Modularity
All-or-nothing. Difficult to expand after original 
construction.

Add networks and workstations as needed with 
compression fittings and light tools. Change port features 
at any time. 

Speed Difficult installation must be scheduled among 
construction of utilities. 

Rapid deployment. Install or reconfigure networks in as 
little as a day.

Safety
Risk of cross-contamination among 
applications. Hazardous vapors mix 
unpredictably behind walls. 

Distributed installation isolates labs from one another. 
Lab vapors can be captured locally with high efficiency. 

Reliability
Generally reliable but unstable. Back-up pump 
needed to avoid total system loss during 
service, or in the event of pump failure. Tubing 
network subject to corrosion.

Local oil-free pumps need service only after 15,000 
operating hours. Pump service affects only a few users. 
All components in vapor path are corrosion resistant. 
Portable pumps can be changed out quickly. 

Convenience
Pre-installed ports mean vacuum is available 
everywhere. Lab users pay no attention to 
system. Large central pump needs frequent 
maintenance. 

Very low maintenance pumps. Quiet operation, even 
without soundproofing. Catchpots on under-bench 
pumps can capture aspirated liquids and condensates 
with scientists’ support.

“Green” Design

Continuous duty operation is energy intensive. 
Contaminated mixed waste disposal a problem. 
Designed-in overcapacity to achieve vacuum 
consistency and to ensure adequate vacuum 
for peak use is resource intensive. Liquid 
ring pumps often used for central systems 
contaminate huge volumes of water, requiring 
treatment.

Pump operates on-demand, for 90% (typical) lower 
energy use compared with central systems. Right-sizing 
and low-volume tubing reduces overuse of resources. 
Networks require fewer pumps than individual 
workstation pumps. Local capture of vapors reduces 
building emissions and permits lab reagent recycling. 
Less waste heat than dedicated pumps for each user. 
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VACUU·LAN® Lab Vacuum Systems
An economical and “green” alternative to central vacuum

The Solution
VACUU•LAN  lab vacuum systems can offer a more 
environmentally sound and economical means  
to provide vacuum supply to lab buildings. 

• One pump, several users: A single corrosion-resistant 
pump in a laboratory can typically support up to 20 
vacuum workstations, eliminating the need for water-
wasting aspirators or dedicated pumps for every user. 
Networks can be configured to provide different vacuum 
conditions simultaneously to various users, from each 
server pump.

• Operating on demand: The pumps operate only 
when needed, conserving as much as 90 percent of the 
energy needed by a central vacuum system. Network 
server pumps can be equipped with auto-on, auto-off 
electronics, so the vacuum is available when you need it, 
but saves energy when you don’t.

• Right-sized installations: They are installed only 
where needed, under benches or fume hoods, where 
they operate so quietly that no sound insulation is 
needed. The in-lab vacuum networks are assembled 
of chemical resistant PTFE tubing and compression 
fittings, eliminating expensive, inflexible building-wide 
tubing networks. This means the vacuum supply can be 
right-sized to known demand without risk of inadequate 
service later, avoiding the temptation to overbuild an 
inflexible system “just in case.” 

• Isolated applications: Each lab is isolated from others, 
so chemicals and biologicals don’t mix unpredictably 
behind walls, and risks of cross-contamination of 
scientific work are reduced. High-flow applications in 
bio labs don’t interfere with control-intensive chemistry 
applications. 

• Flexible layouts: Local networks can be readily 
extended, reconfigured or relocated, ensuring the 
sustainability of the resources used for the pumps 
and fittings. This modularity is ideal for building 
renovations and multi-tenant science buildings such as 
scientific “incubators,” as well as for fast-track projects. 
Installations can be done in a day or two per lab, or pre-
installed in casework.

• Ultra-low maintenance: The pumps are chemical-
resistant and oil-free, so there is no oil to change and no 
contaminated pump oil needing disposal, as with most 
central vacuum systems. Recommended maintenance 
intervals for oil-free VACUUBRAND server vacuum pumps 
are typically many years. Adding to reliability is the fact 
that the need to service any one pump affects only 
that location. And PTFE vacuum lines are much more 
chemical resistant than copper, ensuring long-term 
reliability.

• No investment duplication: Where “fine” vacuum or 
critical vacuum control is needed, a specialized pump 
can be used instead of a VACUU•LAN system; you don’t 
duplicate vacuum capacity. In contrast, with central 
vacuum systems, dedicated pumps are often placed 
directly in front of vacuum ports of the house system, 
effectively duplicating the vacuum investment at those 
workstations.

• Solvent emissions capture: Vacuum pumps on local 
vacuum networks can be equipped to capture lab solvent 
vapors locally and condense them for re-use or proper 
disposal. In contrast, vacuum operations exhausting to 
fume hoods or central vacuum eject large volumes of 
waste solvent vapors into the atmosphere through roof-
top exhaust fans.

90% energy savings? Here’s how ...

Consider a small lab building with 24 labs, and assume 
every lab needs vacuum. 
Central Vacuum System VACUU•LAN vacuum system
Power consumption while 
active: 6700W (one pump)

Power consumption while 
active: 250 W (each pump)

24/7 operation = 8760 
operating hrs/year

10 hrs/week avg. Operation = 
520 operating hrs/year

Total annual power use 
(single pump): 58,000 kWhr

Total annual power use (24 
pumps): 3120 kWhr

Savings vs. Central System: 94.6%

A VACUU•LAN server pump fits conveniently under the lab 
bench or fume hood. 
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How can a VACUU•LAN® Lab Vacuum System help with your project?
Multidisciplinary Science Building  
Construction

In multidisciplinary science buildings, dry labs won’t 
need vacuum, physics labs may need vacuum too deep 
for a central system to provide, and biology labs will 
need vacuum of a very different character from that 
needed by chemists. As needs change, a central vacuum 
system can’t respond. 

In contrast, using VACUU•LAN vacuum systems lets 
you install what you need, where you need it. With 
vacuum networks isolated from one another, the highly 
variable vapor flow from aspiration applications in your 
cell culture labs doesn’t affect the depth or stability of 
vacuum supply to the chemistry labs. Within a network, 
check valves on each port isolate applications from 
one another to minimize interference. Labs with special 
applications—a high vacuum application in the physics 
lab, or biological operations needing freeze dryers—
can be served with the appropriate dedicated pumps 
without duplicating the house vacuum investment at the 
workstation. 

Adaptable Lab Construction 

Changing scientific and budget priorities demand 
lab space that can respond to changing needs. To 
accommodate, central systems require vacuum drops 

every place you may ever need vacuum, even though 
that piping may never be used. The alternative is to 
equip only the labs that need vacuum with a VACUU•LAN 
network. Installation is quick once the need is defined, 
and you avoid the capital, electrical and maintenance 
costs of an underutilized central vacuum system for the 
life of the building. 

Multi-tenant Science Buildings 

Multi-tenant science buildings, such as scientific 
business incubators, research parks and lease space, 
need to be able to offer fully functional labs for each 
client firm. But some of your clients will need vacuum 
for their instrumentation; some will not. Investing in 
a building-wide vacuum system “just in case,” incurs 
the capital and operating costs of the house vacuum 
irrespective of the future tenants’ needs. 

In contrast, VACUU•LAN systems give you the flexibility to 
defer facility costs until the 
need is clear. The utility is 
isolated from other users, 
so you avoid the risks of 
cross contamination and 
complications of allocated 
utility charges. The 
networks can be installed 
quickly, surface-mounted 
to minimize property 
alterations, and can be 
expanded or relocated at 
minimal cost, as needed, 
with the cost of the system 
included in lease charges. When the tenant moves on, 
you can conveniently re-configure the network for your 
next tenant, or have the tenant take it with him (with 
a lease-purchase agreement). Meanwhile, your utility 
bills reflect 90 percent energy savings compared to a 
central vacuum system, and pump service demands are 
minimal. 

VACUU•LAN ports mounted on 
movable casework, with pump 
below
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Laboratory Renovation Project

When renovating a science building, old vacuum lines are 
often corroded, leaky and need replacement. You can avoid 
the investment and disruption of replacing a building-wide 
vacuum utility by installing VACUU•LAN systems only where 
vacuum is needed, one lab or one floor at a time. Staged 
renovations that proceed while the rest of the building is in 
use don’t disrupt vacuum supply to working labs; you add 
the vacuum utility to each lab as it is renovated. Choose the 
amount of control you need on each network, and at each 
port, from on-off, to manual flow-control, to full electronic 
control. VACUU•LAN ports can be surface mounted on walls 
or benches, or installed in new casework—whatever option 
simplifies your renovation.

Chemistry labs

Unlike central vacuum systems, a VACUU·LAN network can 
deliver 2 Torr (29.86 in. Hg) vacuum to bench and fume 
hood turrets. That means you don’t need dedicated pumps 
to supplement inadequate vacuum from a central vacuum 
system. Check valves at each port ensure stable vacuum 
conditions, even when an adjacent vacuum port is opened. 
Add an electronic controller at any workstation, and you can 
use your vacuum network to provide programmable vacuum 
wherever you need it.

Life Science and Bio-containment Labs

When your life science lab needs vacuum, you can’t risk 
contamination from other labs through vacuum lines, nor can 
you risk release of hazardous agents. Further, separate pumps 
for every application in a BSL3 suite wastes some of the 
most expensive space in your science building. If you need 
biological containment, you can install a pump and entire 
VACUU•LAN network within the lab, completely isolated from 
other labs, and exhaust vacuum lines through the room’s 
HEPA filters. The vacuum system can be entirely isolated from 
all other HVAC and building utilities.

Green Science Building Project

A VACUU•LAN network pump can respond to network 
loads and only operates on-demand. That reduces energy 
consumption by up to 90% compared with typical central 
vacuum systems. You install only what you need, when you 
need it, so you don’t waste resources on an oversized pump 
or thousands of feet of unnecessary copper or stainless 
tubing. The long service life and modularity of the VACUU•LAN 
systems ensure adaptability to changing lab needs for 
sustainable use of resources. The oil-free, diaphragm vacuum 
pumps eliminate oil changes and the need to dispose 
of contaminated pump oils. Condensers on the pumps 
can capture lab application vapors in lab with near-100% 
efficiency so that solvents can be collected and recycled 
instead of discharged to the atmosphere with building 
exhaust or deposited behind walls as condensate in vacuum 
tubing. A VACUU•LAN network is also a sustainable alternative 
to water-jet aspirators that can waste 50,000 gallons of water 
per aspirator per year when operating only 10 hours a week—
and contaminate all that water with vapors from lab work. 

VACUU•LAN pump mounted high on the wall in renovated lab. Notice 
that no sound-proofing is needed. 

Vacuum Tubing—Central Systems vs. VACUU•LAN
Central Vacuum System VACUU•LAN vacuum network

Large diameter lines run 
from central system pump 
to support building-wide 
network

10 mm diameter PTFE tubing 
and compression fittings used for 
the entire system make for easy 
installation lab-by-lab. 

For more information, case  
studies and specifications go to 

vacuu-lan.com

http://www.vacuu-lan.com


Five Decades of Vacuum Innovation

brandtech.com | Tel: 888-522-2726 | www.vacuu-lan.com8

Green VACUUBRAND
Experts in Vacuum for Science

VACUUBRAND believes that sustainable lab operations are not only socially responsible but also cost effective. 
Reduced energy use and service requirements, right-sized installations, and the productivity advantages of 
electronically controlled vacuum, all lower costs and conserve resources, including the most valuable resource in the 
lab – the scientist’s time. 

Our manufacturing operations:

• Reclaim and recycle virtually all manufacturing 
lubricants, and 32 classes of production by-products

• Capture rainwater for process and sanitary use
• Use natural light in factories and offices, and use  

activity sensors to minimize electrical consumption
• Rely on natural convective cooling for plant  

comfort  
• Capture waste factory heat, and use it for building and 

water heating
• Design our own low-waste, recyclable cardboard 

packaging

Specifying a VACUU·LAN® local vacuum network 

Depending on your role in a lab design and construction or renovation project – whether as the lab planner, architect, 
engineer or owner – you may need to make clear your decision to include a VACUU·LAN local vacuum network. The 
following content offers suggestions for detailing this intent in the basis of design and project documents. In defining a 
basis of design, describe VACUU·LAN networks as follows:

Laboratory vacuum for lab benches, fume hoods and biosfafety cabinets in this project will be supplied by VACUU·LAN 
local vacuum networks. VACUU·LAN networks are integrated systems consisting of 

• in-lab, oil-free, corrosion-resistant pumps, 
• specialized turrets with integral check valves, 
• (PTFE) chemical-resistant fluoropolymer) network tubing instead of copper; and, 
• chemical resistant compression fittings designed specifically for vacuum applications. 
• All listed components are supplied by BRANDTECH.  Substitution of alternative pumps, valves, tubing or fittings will 

compromise system performance.
Installation is performed by the project plumbing contractor. Because this is a proprietary technology, we suggest 
that the technology be included within the project plumbing scope-of-work, and be a part of the plumbing bid. 
BRANDTECH will bid to all competing plumbing contractors.

To reference VACUU·LAN networks on drawings and project documents: 

We suggest a construction drawing note such as the following:  Vacuum local area network consists of VACUU·LAN 
vacuum pump with vacuum controller located in base cabinetry, with NEMA 5-15 electrical outlet. with VACUU·LAN 
lab bench turrets and fume hood flow control modules at locations noted. Contact equipment manufacturer’s rep for 
components and installation requirements. Equipment manufacturer’s can be reached at info@vacuubrand.net.

All interconnecting piping (vacuum and exhaust side) shall be 10 mm OD PTFE tubing. Vacuum pump exhaust is to be 
routed through the fume hood to exhaust ductwork. Submit shop drawings of all equipment for review.

mailto: info@vacuubrand.net

