
 

 

VACUUM (PNEUMATIC) WASTE COLLECTION SYSTEM 
 

 
 

APPLICATION 
OBJECTIVE 

- to achieve an automated and highly efficient collection of different waste types from house-
holds, public institutions and commercial sources (especially in hygienically and aesthetically 
sensitive areas) 

  

 OUTLINE ON APPLICATION FRAMEWORK 

 PARTICULARLY APPLICABLE FOR WASTE TYPES 

Glass  Light-weight packaging X Biowaste  X  

Paper / paperboard X Mixed household waste  X Bulky waste   
 

Lamps  Textiles  Electrical and electronic waste  

Scrap metal  Waste wood  C&D waste   

Waste oil  Old paint & lacquer  Waste tyres   

Hazardous waste X e.g. infectious waste in hospitals 

Branch specific waste   

Other waste material X 
all kinds of small-sized solid waste that arise continuously within a certain area 
and require a frequent pickup 

 SPECIAL CHARACTERISTICS AND REQUIREMENTS OF THE APPLICATION 

Pre-treatment of the input material:  

generally not necessary provided that the waste is of a small particle size, a conventional collection/treatment or a 

shredding is necessary for larger sized waste materials  

Other aspects: 

The technology is to be applied in combination with other forms of waste collection as alternatives for the disposal 

of other waste streams (such as for bulky waste items) are needed. 

 RESTRICTIONS OR INFLUENCE OF EXTERNALITIES ON THE APPLICATION 

Infrastructural conditions: 

This system is especially suited to support waste collection in densely built-up areas, in buildings that require a 

continuous service of waste collection and pickup, such as hospitals, airports, large office buildings and in areas 

which are highly sensitive against the visual influences and other disturbances (noise) generated by conventional 

waste collection systems/operations. 

Climatic conditions:  

no limitations  

 TECHNICAL DETAILS 

 GENERAL OVERVIEW 

ABSTRACT Pneumatic waste collection (also known as vacuum collection) is a means to achieve an effi-

cient, centralised collection of different types of wastes in an area or building marked by a 

continuous waste generation at many adjacent points at the same time. The system consists 

of a piping system which connects numerous throw-in or waste discharge ports with a con-

tainer for intermediate waste storage. A special module produces the negative pressure 

needed to suck the waste into the storage container. It may also clean the airflow used for 

the transportation of the waste inside the pipeline. Principal reasons for the employment of 

such system are the low spatial demand and the comfortable, hygienic and subterranean 

way in which waste is being taken away from the place where it has been generated. A stor-

age of the waste at the point of its generation until the moment of its pickup is not any longer 

necessary. Pneumatic waste collection is a prominent solution for areas with a high sensitivi-

ty for the disturbances caused by conventional waste service operations. It can help avoiding 

negative visual and other annoying effects (e.g. bad smell, noise,) and give a relief to con-

gested areas in that surface collection or collection vehicles can be significantly reduced. 

Although being very successful, the scheme is not extensively used yet and until now can be 

found in single larger applications only. 
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 BASIC                

REQUIREMENTS 

- for bulky or large sized waste items alternative collection systems have to be provided, 

certain materials such as wooden pieces or cardboard boxes may have to be crushed to a 

smaller particle size manually in order to meet the basic requirements of the system  

- The system cannot partly be operated but must be fully installed before its use become 

possible. 

SPECIFIC                 

ADVANTAGES 

- low space requirements for buildings and (residential) areas 

- almost “invisible” in the urban environment and accessible for collection vehicles in inde-

pendency of location of intake posts 

- aesthetic 

- highly convenient and hygienic in nature (due to the complete encapsulation) 

- receptacle management (less efforts for pickup and short distance transportation needed) 

- can be combined with polluter-pay-charges 

SPECIFIC                 

DISADVANTAGES 

- takes a high toll for planning and constructional realisation 

- full installation required before being operational, long installation time 

 APPLICATION DETAILS 

TECHNICAL           

SCHEME  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Basically there is a differentiation between stationary systems in which the waste is pneu-

matically pushed into an intermediate waste storage container or a tank and mobile systems 

where collection vehicles suck off the waste from a tank/bunker located at the end of a gravi-

ty chute. Discharge ports/throw-in slots for both arrangements can be placed into a building 

or in the public space.  

Figure 1:  Stationary pneumatic system with waste container (left) and mobile pneumatic system with suction 

vehicle (right) 

   

In the mobile system the waste is successively collected by suction of a vacuum collection 

vehicle from a plurality of tanks installed at the bottoms of gravity chutes of a building, or at 

the bottoms of post type intakes installed on the ground. Vacuum collection vehicles connect 

themselves to docking stations and after setting the inside of each storage tank at a negative 

pressure of approx. -34KPa the refuse may be brought from the tanks to the collection vehi-

cle by letting the refuse swirl through the abrupt influx of air. 
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Figure 2:  Specially designed intake posts for a pneumatic collection (left) and vacuum collection vehicle at-

tached to a docking station to suck off content from a storage tank (right) (picture source left: 

INTECUS GmbH / Picture source right: Envac Group, www.envacgroup.com)   

   

It is possible to retain a separation of different waste fractions in the system through the 

organisation of a fractioned intake. The use of specially marked receptacles for different type 

materials (e.g. system OPTIBAG) may allow an optical sorting/separation as either an inte-

grated or subsequent component of the pneumatic collection. 

QUANTITY         

ASPECTS 

Depending on the overall arrangement storage tanks/bunkers of 1–6 m³ volume are used in 

mobile systems whereas skip or roll-off container versions (see also fact sheets on “skip 

container”, and “roll-off container”) with volumes of 20–36 m³ are used for stationary sys-

tems. 

SCALE OF            

APPLICATION 

Through the integration of additional storage bunkers, pressure modules and docking sta-

tions, the length of the piping system is practically without a limit. Frequently used are pip-

ing systems with a diameter of the tubes between 350 mm and 500 mm.  

INTEROPERABILITY Using skip or roll-off container versions (see also fact sheets on “skip container”, and “roll-

off container”) is economically the most efficient solution to get the accumulated waste from 

large stationary systems eventually forwarded to treatment and/or final disposal. To have 

additionally a larger number of conventional waste collection systems in place is counter-

productive and must be avoided to the extent possible. 

The combination of the system with a billing scheme based on the pay-as-you-throw  

principle is highly recommendable and technically feasible. A collection scheme for source 

separated waste fractions that can be well adopted and used in combination with this tech-

nology is the system Optibag. For reference see www.optibag.com  

 OPERATIONAL BENCHMARKS: RESOURCE CONSUMPTION 

ENERGY BALANCE - generally, electricity is needed to operate the system,  

- the energy consumption of the system is dependent on the size of the system, the waste 

amount and waste type 

CO2-RELEVANCE - The system allows to conserve a significant amount of conventional pickup traffic and 

waste transports and in this way saves CO/CO2-emissions. 

AIDS AND ADDI-

TIVES NEEDED 

- electric current for the operation of the pressure/suction module 

HUMAN             

RESOURCES 

NEEDED 

- Depending on the size of the overall installation but one person can usually take responsi-

bility for several systems (repairs/clean up service not included). 

 

http://www.envacgroup.com/
SCO.pdf
SCO.pdf
ROC.pdf
SCO.pdf
ROC.pdf
ROC.pdf
http://www.optibag.com/
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SPATIAL NEEDS  - considerably lower as in comparison to the conventional system with collection container 

and pickup 

- Space savings can amount to 0.5–1 m² per accommodation unit in comparison to a conven-

tional collection system. 

 OPERATIONAL BENCHMARKS: COST DIMENSIONS 

INVESTMENT    

COSTS  

- Investment costs range between 1,000 and 2,000 Euro per accommodation unit. 

- Pneumatic collection systems are planned with a running time of ca. 30 years. 

OPERATING      

COSTS  

- for repair and maintenance: less than 1 % of the investment per annum 

POSSIBLE         

PROCEEDS 

- from savings made in the result of less residual waste that need to be treated and a possi-

ble reduction of the number of pickups 

- where the implementation is directly linked with waste charging in the result of more users 

paying their charges (estimations in European countries see the proportion of waste con-

tainers serviced without an authorisation or under the refusal of the obligatory payments to 

reach 10 % of the total number of container emptied; these containers can be detected and 

integrated into the charging system with a bin identification) 

POSSIBLE         

PROCEEDS 

- waste fees for collected waste 

 MISCELLANEOUS 

 MARKET INFORMATION 

REFERENCE      

FACILITIES 

Pneumatic refuse collection systems are a well proven and reliable technology. Several such 

systems exist in the world, particularly in the most modern countries of Scandinavia and 

Asia. In Germany and elsewhere it can be found at spotted occasions, examples are hospi-

tals, airports, at narrow and/or historical city quarters, densely populated residential areas 

etc. Some selected applications are for example: 

Inner city centres: Seville (E), Copenhagen (DK), a residential neighbourhood of Helsinki (FIN) 

Hospitals: Universitätsklinik Heidelberg (D), Änggårdshemmet (S) 

Airports: Kuala Lumpur International Airport Malaysia, Main building 

RECOGNIZED 

PRODUCER AND 

PROVIDER FIRMS  

(important note: the 

list of firms does not 

constitute a complete 

compilation of com-

panies active in the 

specified fields) 

Manufacturers/Providers of pneumatic collection systems and/or its principal components 

in Germany are for example: 

- Envac Deutschland GmbH, Hamburg  www.envacgroup.com 

Alternative system solutions are offered by:  

- MariMatic Oy, Vantaa, Finnland             www.marimatic.com  

 

 

http://www.marimatic.com/

