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INTRODUCTION 
  
 
Special refuse (waste) of contaminating risk represents serious problem in terms of handling, 
transportation, cost and storage. BANO together with his partner Mr.Paolo Cavalieri has designed 
the PCB series witch is a highly automatic integrated system capable of sterilizing potentially 
infected waste materials by its transformation in RDF (Refuse Derived Fuel) similar to those 
derived from urban sources. 
PCB System is a plant conceived to handle such materials as are produced in Hospitals, ports and 
airports. 
   

 
APPLICATIONS 

  
 

HOSPITALS 
INTERNATIONAL PORTS 

INTERNATIONAL AIRPORTS 
PLANTS OF TREATMENTS 
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FUNCTIONAL COMPONENTS 

  
 
The plant in comprised of the following parts: 
 

Loading module 
Shredding module 
Sterilization module 
Discharge module 
 

Plant operators load the waste containers on a conveyor belt, from which there in no further 
contact witch the infected material until its discharge. 
The conveyor belt fills automatically, into containers at the signal of sophisticated sensors, the 
containers feeding the shredder; therefore, they are delivered to the sterilization chambers. 
The entire process control and sterilization is automatic, taking phase in real-time, in terms of each 
of its phases whit a print-out showing duration, temperatures and pressures. At the completion of 
the cycle, the material discharged by the treatment chambers is loaded on a large bag for its 
storage. 
 
PCB series is comprised in the category of pressurized steam sterilizers. The process takes place 
in a tubular chamber complete with mechanical transportation, wherein the steam is a pressure of 
5 Bar. A void creation system eliminates the air contained in the shredded mass to facilitate 
contact with the saturated steam. The external surfaces of the treatment chamber are heated into 
ensure uniform temperature o the mass subject to its sterilization at a temperature of not less than 
135°C. 

The temperature and the pressure generated in the sterilization chamber are automatically 
maintained by the real-time control system which governs the delivery of the steam. 
  
 In order to guarantee the sterilization of the waste, this must occur in the presence of steam at a 
temperature of 132° C for a duration of 350 seconds; the real-time system ensures an average 
temperature higher than 135°C and treatment over a period of 300 seconds. The operator can 
visualize every phase of the process from a 15” touch screen monitor, which also signals any state 
which may occur. 

In the event of sterilization failure or of plant stoppage, the control system prevents the discharge 
of waste material and the sterilization process starts again from scratch. 
In order to facilitate the training of the operator, the PLC is provided with a broadly known graphic 
Microsoft Windows System, where by familiarity is quickly achieved. 
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LEGISLATION 
  

 
Presently, the disposal of potentially infectious waste envisages and stresses need to convert the 
same into refuse derived fuel in terms of the following ultimate purposes: 
 

    Plant using refuse to produce energy 

    Plant for the production of CDR (in various forms) 

    Plant for the thermal destruction of urban waste 

  Controlled waste dumps 
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  load 
                transfer to the shredder 
   transfer to the loading hopper 
  transfer to the sterilization chamber 
  sterilization process 
  discharge of waste sterilized   
 transfer to the waste container 
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PCB  SERIES HIGHLIGHTS 
  

 
  
 
 

 
 
 
 

 
Infected waste                                                                          Sterile waste (CDR o CSS) 
 

 The competitiveness of PCB series stems  from its high technological integration and from its low 
operating cost. It is instead due this plant’s innovative quality, optimize loading, sterilization and 
discharge characteristics, that it is possible to run the plant by only two operators. 
 

• Flexibility: loading of waste in simple use containers; at the client’s request in 

automatically loaded re-usable containers. 

• Integration: high and suitable for shredding at the loading stage, for sterilization an 

discharge of the sterilized material. 

• Productivity: high with low cost per kilogram of treated refuse. 

• Safety: high, given the control system and sensors which are utilized. 

• Expansions:  duplication of the plant and accessory modules. for the production of energy 

• energy consumption.  

• Price: contained and highly competitive in regard to the volume of treated material, cost of 

operation and  and energy consumption. 

• PCB series shows a suitable economic and financial impact as well as an extremely 

advantageous amortization period. those alternative plants. 

• Delivery and commissioning: extremely contained periods compared with  

• Capability:   PCB system is modular and without any difficulty it can function either with 

both chambers or as a single chamber guaranteeing  in each instance the workload, the 

technical assistance for the single or double chambers and the relevant energy saving. 

• Shredding system: single drive of easy maintenance.  
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RESULTS 

 
 
 

The product obtained by the process in finely shredded material reduced to one eighth of the 
volume of its initial loading. It may be assimilated to urban refuse (code: CER 200301) or as 
combustible material derived from refuse (code: CER 191210) 
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ENVIRONMENTAL IMPACT 
  
 
 
Aerial emission 
The only air issuing from the sterilizer is that resulting the end of the absolute filter, comprised of a 
sophisticated system of numerous tests carried out with analogous machine, which have provided 
that the air issued lacks harmful agents. 
 
Effluents liquids 
At the end of sterilization cycle, prior to opening the sterilization chamber, it is necessary that the 
said chamber should return to ambient pressure, requiring that the steam be discharged through a 
valve which conveys the steam to a condenser. The condensed steam are discharge into 
appropriate vessels. The analyzers lack of pathogens and are therefore perfectly and naturally in 
accordance with the norms. 
 
Noise level 
Numerous checks have always confirmed that the average level of noise is less than 65 dB. On the 
basis Italian norms it is not necessary to use ear protectors. 
PCB seies would enjoy vast application in the entire national context. In as much as legislation 
encourage treatment and defense close to the point of origin; it is therefore reasonable to envisage 
a plant to ATO ( optimal territorial context), usually at regional, provincial and  municipal levels. 
  
The structures, which generate potentially infected waste, could identify within each provinces a 
site for disposal, to which dangerous waste may be directed, thus limiting the distance to such 
sites, with a resultant reduction of the cost and enormous reduction of biological risk. 
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SYSTEM DESCRITPION 
 
 
  

• Loading conveyor belt 
• Loading hopper 
• shredder 
• absolute filter 
• shredded material collecting hopper 
• transfer screw pump to the sterilization chamber 
• Treatment chamber 
• Vacuum system 
• Electric control panel 
• Waste discharge  
• Heat exchanger 
• Steam production 
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Conveyor belt 
The operator after setting the weighing operations, 
loads the containers on the conveyor belt that takes 
them to the loading hopper located above the shredder. 
After loading the waste, the operator will no longer 
have contact with potentially infectious waste until the 
release of sterilized material. 
Loading hopper 
The loading hopper receives the waste containers, 
wich are put on the conveyor belt manually, the 
movement of the belt is run from the main PC. 
One side of the hopper has an opening to allow the 
entry of cartons of 60 - 40 liters, the loading is done so 
that the cardboard falls parallel to the axis of the 
shredder in order to increase the efficiency  

 
of shredding. The hopper is made of the painted plate.The hopper, as the waste is potentially 
infected, is held in slight depression by the absolute filtration system. 
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Shredder 
The shredder used is of sufficient size and is mounted in a single or double configuration, and it 
can guarantee an hourly production.  
 The shredder is equipped with an electric autonomic control system and relative PLC control for 
the operational management, control parameters and protection of moving parts.  
The shredder is supported by a pedestal made of welded beams, bolted and treated against 
corrosion by hot dip galvanizing. The shredder, which in turn controls the filling of the hopper below 
stops the belt in case of overflow. In case of excessive stress on the motor in order to preserve the 
integrity of the mechanical parts subject to wear, and in case of impact of too large materials (iron 
pieces, metal cans, etc..), the shredder stops running and performs automatically the release 
operations several times.  
The homogeneous size of the material is ensured by a screen with a grid of appropriate size: the 
waste to be treated is heterogeneous by its nature, so to guarantee perfect sterilization is important 
to have a perfect homogenization. 

Absolute filter 
The hopper, as the waste is potentially infected, is 
held in slight depression by the system of absolute 
air filtration. The air on both sides is filtered through 
a HEPA filter with efficiency of 99.999, and then 
passed through a activated carbon filter to remove 
the inevitable presence of odors of organic origin. 
The HEPA filters have a double pressure detection 
of inefficiency: if the pressure differences over the 
nominal values it will generate a warning signal that 
informs the operator to arrange for the replacement 
of used filters. Usually the alarm signal may take 
several days before it is generated a further alarm 
signal that indicates the immediate need of 

replacement of the filters. 
The filter restoration is fast and safe thanks to a “canister” system that allows to safely remove the 
exhausted filters.  
Exhausted filters don’t need to be sent anywhere else for incineration, they can be destroyed in the 
sterilizer itself as normal potentially infected waste. The recording and disposal is still entered in 
the register of loading and unloading. It will, be noted in the register of the replacement board 
according to Presidential Decree 254 and the standard UNI 10384. 
 
Shredded waste collecting hopper 
The shredded waste is accumulated in a hopper directly connected to the screw pumps that 
transfer it to the sterilization chambers, made of stainless steel and equipped with overflow sensors 
directly connected to the PLC. The set hopper and transfer screw pump to the sterilization 
chamber is sealed.  
Transfer screw pump to the sterilization chamber 
The shredded waste is transferred to the sterilization chamber by the screw pumps which transport 
the waste to be sterilized to the damper load valve automatically on request by the PLC. 
The filling time of the chamber can be customized it is usually about 15 seconds. 
The Screw pumps are driven by a 3 kW geared motor engine controlled by an inverter in order to 
allow to set exactly the speed of loading and filling of the chambers. 
The screw pump are made in stainless steel AISI type 304. 
 
Treatment chambers 
Each sterilization module consists of two sterilization chambers, the steam generator and the 
control panel. The sterilization process is governed by the software which ensures in every case 
the result. 
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The treatment chamber are tubular 
shaped and are made in stainless 
steel and they are equipped on the 
inside with a transport spiral which 
provides both the cargo and the 
discharge of the material. To ensure 
an even temperature on the walls 
there are two band resistors on each 
chamber and related insulation. 
The chambers are equipped with two 
of our production guillotine dampers, 
with inflatable seal that ensures 
perfect closure in vapor pressure and 
vacuum. 
The shaft connected to the screw 
pump has the latest generation of 

liquid mechanical seal (instead of the traditional packing) with a flushing pump, it provides, beside 
a vapor seal, a duration much higher than the traditional and requires no periodic intervention to 
adapt the component to wear. Belonging to vacuum, we use two dry pumps, much more expensive 
and sophisticated of the traditional liquid ring pumps, but provide a first vacuum without water and 
can be sent to the HEPA filter, without causing damage. 

The control of the sterilization cycle is entrusted to 
transducers thermocouple that send data to the PLC 
which automatically determines the cycle basing it on the 
values of pressure and temperature. 
The security of the chambers is guaranteed by high and 
low pressure switches that respectively block the system 
(both mechanically and electronically.  
A safety valve  in every case of pressure increase 
beyond the maximum tolerated by the sterilization 
chambers, both the system to block and the escape of 
steam through special safety discharge. Four pneumatic 
valves for each chamber, provide the entrance of steam, 
the steam discharge, vacuum and air inlet when the 

chamber is under vacuum. The vacuum phases are critical: prior to sterilization to ensure the 
uniform distribution of steam throughout the substance before the trial, the second phase to 
improve the vacuum drying of the waste before expulsion. A further three-way valve with 
pneumatic control always sends the extracted air in the first vacuum stage, which could be 
infected, to the HEPA filter; in  the vacuum phase after sterilization the same three-way valve 
diverts the air mixed with the residual steam to the exchange coil, during drying. 
 
Vacuum system 
The vacuum pumps used are of dry type. This more refined than traditional liquid ring pumps, allow 
to hijack the infected air extracted the stage prior to sterilization, to the absolute filter: This would 
not have been possible with a liquid ring pump. After sterilization, the aspirated residual steam is 
sent to the exchanging coil. In this last phase vacuum extraction of steam, drying is guaranteed. 
The vacuum pumps are connected to the system with heavy flanged joints to eliminate the effects 
of vibration and thermal expansion. A three-way pneumatic valve, controlled by the PLC 
guarantees the diversion of flow to the HEPA filter or to the condenser coil 
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Electric and control panel 
The cabinet is physically divided into two parts: the first 
contains the electrical consists of switches, contactors, 
safety motors, inverters and cables for connecting to 
the field and the second contains the system's real-
time control, PC interface, the touch screen monitor of 
management, control keyboard and UPS. 
Displayed on the touch screen is an overview that 
shows the operator in real time the different phases of 
the cycle with values of temperature and pressure is 
displayed in numerical and graphic form, also displays 
the time, the warning signs, and windows for setting 
common parameters. 
The PLC can also be interfaced with any external 
maintenance computer via a telephone connection via 
modem. 
 
 
 
Discharge of the waste  

There are two types of extraction screw pumps, the first 
single screw located underneath the chamber and the 
second double helix angled and ensure the extraction of 
sterilized waste to be sent to final disposal. The engine is 
composed of 2 kW electric motor and a transmission belt 
for driving the two helicoids. The screw pumps are made of 
steel AISI 304. To adjust the discharge speed, a suitable 
inverter controls the engine. 
 
 
 
 

 
Heat exchanger 
The steam escaping from the chambers at the end of sterilization is condensed in a water-water 
heat exchanger made of a tank containing softened water and two immersion coils. The softened 
water during the exchange of condensation recovers much of the heat to power the steam 
generator. The condensed vapor in the heat exchanger is still sterile and can be sent for disposal. 
In addition, the heat exchanger is provided with an additional air-water heat exchanger, consisting 
of a tube system with strip (typically two-row), and a fan that is activated automatically when the 
tank exchange temperature rises above 75 °. 
 
Steam production 
Generator complete with a PLC control panel, pumps, burners and water 
softener, provides the steam. The total maximum power is of 230 Kw / h 
equal to 330 kg of steam per hour. For added efficiency and lower 
consumption, the water flows through the heat exchanger described above 
and enters the generator at a temperature of 60 ° C.  
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Technical Data 

 

 

FEATURES 

(CARATTERISTICHE) PCB 500 PCB 1000 

MAXIMUM PRODUCTION 
500 kg/h 1000 kg/h 

(PRODUTTIVITÀ MASSIMA) 

ELECTRIC POWER INSTALLED 
160 kW/h 260 kW/h 

(POTENZA ELETTRICA INSTALLATA) 

ELECTRIC POWER MEDIA 
CONSUMPTION 

105 kW/h 165 kW/h 
(POTENZA ELETTRICA MEDIA 

ASSORBITA) 

POWER TYPE OF STEAM GENERATOR 

diesel - methane gas (gasolio - gas 
metano) diesel - methane gas (gasolio - gas metano) 

(TIPO AUMENTAZIONE DEL 
GENERATORE DI VAPORE) 

CONSUMPTION OF STEAM 
GENERATOR 

22 l/h 32 l/h 
(CONSUMO DI VAPORE DEL 

GENERATORE) 
AVERAGE CONSUMPTION OF 

SOFTENED WATER 
95 l/h 140 l/h (CONSUMO MEDIO DI ACQUA 

ADDOLCITA) 
 

REDUCTION OF VOLUME 
06:01 06:01 

(RIDUZIONE DI VOLUME) 

DIMENSIONS, EXCLUDED 
ACCESSORIES 1000L700W 350H (cm) 1100L 900W 500H (cm) 

(DIMENSIONI, ESCLUSI ACCESSORI) 

STANDARD WEIGHT 
16500 kg 27500 kg 

(PESO VERSIONE STANDARD) 

TYPE OF CHAMBER two redundant chambers (due 
camere ridondanti) 

2x2 redundant chambers (2x2 camere 
ridondanti) 

(TIPO DI CAMERA) 

TYPE OF LOADING 
tape + lifter (nastro + sollevatore) tape + lifter (nastro + sollevatore) 

(TIPO DI CARICO) 

TYPE OF SHREDDER Single rotor Single rotor 

(TIPO DI TRITURATORE) (monorotore) (monorotore) 

     
TYPE OF CONTROL 

PLC - remote control included PLC - remote control included (TIPO DI CONTROLLO) 

(APPLICAZIONE CONSIGLIATA) 


