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“ SECTIONAL”  Cage & Rack Autoclaves 
�
Unit Overview 
ETC’s “ SECTIONAL”  cage & rack autoclaves are designed for 
applications where traditional one-piece chambers cannot be 
moved into the facility without disrupting the facility walls & 
corridors.  The autoclaves are designed and manufactured for 
regulatory compliance, high performance, ease of use, 
reliability in service, extended life and maximum value.    

 
How we do it.  
The chamber is manufactured at our factory in two or more 
sections, fit up, insulated, sheathed, and assembled with all 
mechanical equipment & controls.  Additional lifting lugs and 
feet are installed on each section to facilitate handling.  After 
the assembly is completed, the equipment is stripped down to 
the bare chamber sections, flipped onto its side for placement 
on the transport vehicle and the remaining equipment crated.  
At the site, the sections are offloaded and rigged through the 
facility to the final installation site.  The sections are up-righted, 
positioned and fit up within the pit, as applicable.  An 
independent A/I (Authorized Inspector) witnesses the initial fit-
up, final welding, and hydro-static (compressed air for upper 
levels)  testing to the current requirements of the ASME 
Pressure Vessel Code.  Upon completion of the pressure 
testing, the insulation, sheathing, mechanical equipment & 
controls are re-installed.   The autoclave is then interconnected 
to the facility as a normal unit, with bio-seal connection, sheet 
metal fascias, and hook-up of facility utilities, as applicable.   

 
The autoclaves are PLC controlled with advanced user 
interface providing flexibility of cycle programming and visually 
intuitive cycle selection. The system is configured for 
immediate sensor response for time temperature and pressure 
set-point management and maintains a real time record of all 
critical cycle parameters and phases including cycle alarms in 
the event of utility loss or instrumentation monitoring events. 
The units are configured for use in pass-through or single 
sided operation and are available with a wide variety of 
accessory components and load handling materials. 

 
Application 
The units are designed for sterilization cycles in the range of 
105o C to 138o C (221o F to 280o F).  A variety of pre-configured 
cycles are supplied for processing of feed, bedding, cages, 
racks, vented water bottles, micro-isolators, etc. For 
applications where non-vented water bottles need to be 
processed, a full air over pressure cycle with supporting 
equipment is available.   

 
Nomenclature: 
RLD  =  Roller-Locking Hinged Door  
HSD  = Horizontal Sliding Door 
VRD  = Vertical Rising Door 
 
Mounting Configurations 
Floor or pit mounted.   Recessed one or two walls.    
Bio-seal for pass through applications 
Vermin or Air Differential Seals are available. �

 

   
Fig 1 

Sectional chambers at ETC’s factory prior to fit-up. 
�

 
Door Configurations 
Hinged: Left or right swing 
Horizontal Sliding: Left or right slide 
Vertical Rising: Up to open into interstitial space. 

 
Utility Requirements 
 
Electric: 
120 VAC, 1-Phase, 60 Hz. 15 Amps for Control Power 
 
208/230 VAC, 3-Phase, 60Hz,  Amperage TBD 
460/480  VAC, 3-Phase, 60 Hz, Amperage TBD 
 
Facility Steam: 
Facility saturated steam produced from potable water may be 
used to supply the chamber and external jacket section of the 
autoclave to pre-heat and maintain vessel temperature. The 
supply should be regulated to between 50 - 80 PSIG with the  
lbs/hr determined based upon chamber capacity. 
  
Facility Water: 
Potable or non-potable water is used for the vacuum pump 
and automatic effluent cooling. The supply requirement is 30 –
50 psig with flow requirements determined by chamber 
capacity, vacuum pump, and effluent cooling requirements.   
 
Compressed Air (Instrument Air): 
Instrument air is required to provide the motive energy to 
power valve operators, door transition cylinders, and gasket 
sealing, as applicable.  A .2µ sterile filter can be provided to 
filter the incoming compressed air for gasket sealing in barrier 
applications. The supply requirement is 80 to 125 PSIG and a 
flow rate of 2 to 3 SCFM intermittent. 
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Chamber Construction 
The vessel and door(s) interior as well as all nozzle ports in 
the vessel proper is comprised of ASME/ASTM Type 316L 
austenitic stainless steel. All design, construction, test and 
inspection is in accordance with the ASME Section VIII Div. 1 
pressure vessel code for a coincident shell and jacket pressure 
of 40 PSIG at 300oF (higher pressure designs are available.) 
and full vacuum.  All vessels are registered with The National 
Board (NB) of boiler and pressure vessels for archival and 
periodic regulatory monitoring purposes.  All interior surfaces 
are finished to an anti-slip matte finish for most applications 
(other finishes are available).  The exterior welded jacket 
sections are constructed from are type 304L stainless steel. 
Jacket sections provide structural support and heating for the 
inner chamber.  Vessel is complete with a drain(s) complete 
with drain screens.   

The exterior of the vessel and jacket sections are then 
insulated using a 2” minimum thickness high density mineral 
wool batting with 18 Ga embossed aluminum sheet overall on 
vessel proper and an 18Ga 304 polished stainless steel sheet 
on the door(s).   

Doors 
Several door configurations are available as previously 
described and are equipped with the following safety and 
functional features.  The horizontal and vertical sliding doors 
are configured for maximum operator safety with redundant 
leading edge safety tape switches that stops door movement 
in the event of load or operator bodily impedance.  The 
sensitivity level is fixed at 2 lbs force to stop the  door.  Sliding 
doors employ a dynamic FDA rated silicone “O-ring” seal 
which slides forward to seal using compressed air and pulled 
backward using vacuum to unseal.   

Roller lock hinged doors employ a static FDA rated silicone “P-
ring” seal that is compressed to effect a seal through the roller 
lock energy transfer action.  Hinged doors will open up to 105o 
to allow full access to vessel opening.  All doors are complete 
with interlocks preventing premature activation of door locks 
until the door is in the required registration position. When 
locks are activated, the system is advanced to allow steam 
input or exhaust using a position sensor for lock/unlock 
positions.  Doors are also interlocked to prevent operation prior 
to adequate steam exhaust and evacuation of gasket to a fully 
retracted position.   

All doors are complete with analog compound pressure dial 
gages to read and display internal vessel pressure to the 
operator. The gage is attached directly to the door plate for 
quick and accurate sensing of internal chamber pressures. 

 

Equipment Frame 
The chamber is mounted on a structural steel frame or multiple 
pedestals depending on unit size and is equipped with leveling 
feet to position and level the chamber during installation. 

The equipment skid, containing the vacuum pump, heat 
exchanger, instrumentation and valves is a stainless steel 
frame positioned to the side of the vessel.  On units that have 
the equipment positioned above the chamber (VSD units), the 
frame is bolted to the upper section of the vessel exterior.  For 
sites where space is not available for an equipment skid, the 
process piping can be configured for mounting on the side and 
top of the autoclave.  

 

 

 

Piping 
All incoming and outgoing steam / condensate piping is 
manufactured of steam rated copper, brass or bronze.  
(Stainless steel piping is available for clean steam 
applications.)   Piping connections are soldered, brazed, 
threaded,  or welded as applicable. Unions, flanges, or tri-
clamp type connections are used around major components to 
facilitate removal.   

Drain and Discharge Piping 

The system is complete with an automatic effluent discharge 
temperature reduction system that captures the high 
temperature condensate discharging from the vessel drain and 
from the vacuum pump condensate discharge.  Condensate is 
reduced to below most municipal code limits of 140oF (60oC).  
This is accomplished by direct injection of potable water via an 
on-demand temperature control valve and spray nozzle.  
 

 

Fig 2 

Vessel shown after fit-up & prior to strip-down for shipment   

 

 

Fig 3 

Sectional autoclave shown after re-welding and final installation. 
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Vacuum Pump 
The system is complete with a water ring vacuum pump that 
is used for cycle pre-evacuation (air removal) and post 
evacuation (dying) duties.  The pump is mounted with 
vibration isolation and is further complete with a pre-
condenser to reduce the temperature of intake vapor to the 
pump.  The pump achieves vacuum level with the injection 
of potable or closed loop chilled water to effect a vacuum 
seal.  The pump housing is cast iron and the impeller is cast 
bronze material.   

Instrumentation 
All components used for support function in the process are 
engineered for service reliability, ease of maintenance and 
calibration, accuracy in function and availability of 
replacement parts.  All components are non-proprietary and 
available to the equipment user from local industrial 
supplies. 

� � Process Valves: Pneumatically operated,  piston or 
ball type valves. 

� � Solenoid Valves: Direct acting valves are selected for 
high frequency service extending the life of valve 
components between replacement. 

� � Motive Air Solenoid Valves: Sub-Plate “gang” 
mounted valves to provide actuation of process 
valves and are centrally mounted on the side of the 
equipment for ease of accessibility and maintenance. 

� � Pressure Transducer: Provides accurate sensing 
from the side or top of the autoclave.  

� � Fast response RTD’s or thermocouple for load and 
setpoint-control and Transmitters for drain line 
monitoring are selected for durability in high 
temperature service and accuracy.  All sensors are 
provided with additional length wiring to enable ease 
of calibration. 

·  Drain Temp Sensor  RTD 

·  Jacket Temp Sensor RTD   

·  Vessel Load Probe(s) Type “T” T/C 

·  Drain Line   High Level Conductivity  

� � Pressure Regulators:  An adjustable diaphragm type 
valve provided at the autoclave to reduce facility 
steam to the required range.  Provided in the 
appropriate material for type of steam being supplied. 

� � Vacuum Relief Filter:� Multi-layer 0.22 µm filter is 
mounted within a housing and located within the 
piping assembly to provide a sterile air break for the 
chamber after drying at end of cycle.  Filter element 
can be replaced without the use of any tools.  

� � Pressure Relief Valves are provided for vessel 
overpressure protection in accordance with the ASME 
Code.   

� � Pressure Gages: Compound type pressure gages are 
installed in door(s) to provide operators with a visual 
indication of pressure conditions inside the vessel 

Additional Mechanical Features 
Single door units and one side of double door units come 
standard with a wall mounting bezel consisting of a sheet 
metal flange on smaller units, frame and Elastomeric 
membrane seal on larger units, forming an effective vapor 
barrier at the connection to the product vessel.  The periphery 
of the bezel is or composite bezel is then connected to building 
wall to create a closed seal.  

Optional Bezel: Double door units can be equipped with a 
duplicate bezel on the load side to isolate a dual wall 
architectural system.  

Double door systems incorporate an interlock arrangement to 
prevent non-sterile exposure of the clean room environment 
with the non-rated environmental air. Once the load side door 
is opened, the unit must undergo a sterilization before the 
unload door will open. 

 

 Optional Mechanical Features and Accessories 
·  Effluent Decontamination Features can be 

incorporated to provide sterilization of air leaving and 
condensate generated within the autoclave during the 
cycle.  A special, “sterilizable filter” in pressure-rated 
housing with temperature sensor is provided, in 
addition to isolation valves and control system logic.   

·  45 - 55 PSIG Vessel design for products requiring 
higher temperature or dense products difficult to 
penetrate. 

·  Full Air Overpressure Cycle for processing of non-
vented water bottles.  

·  Closed-Loop Vacuum Pump Systems for water 
conservation. (Tower or chilled water required) 

·  Self-Cleaning Drain Line Strainer.  Located in the 
piping drain line strainer and is automatically isolated 
and back flushed with high-pressure water at end of 
cycle.  

·  Internal or external loading ramps (hinged door units 
only) 

·  Installation Supervision Services 

·  Turnkey Installation Services 

·  Clean Steam Generators 

·  Condensate Management System for returning jacket 
condensate to a building loop. 

·  Cycle Development Assistance  

·  Flexible PM plans 

 
Mechanical Performance Clean, Dry and Empty (CDE) 
Vessel Evacuation to 27 in hg   5  Min. 
Vessel Jacket Heat Up from ambient                 10 Min. 
Vessel Vent (27 in hg to atm)  10 Min.  
Vessel Heat up (w/ pre-heated jackets) 10 Min. 

 


