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Introduction 
 

Your company has developed a new product, and now you need to select an environmental 

chamber to test it and make sure it will perform as expected. The product must be tested at 

various conditions to ensure its quality and reliability.  Where do you start?  What will determine 

your selection criteria?  

 

Test chambers feature precise temperature and humidity control to create repeatable 

environmental conditions. They are suitable for applications such as product shelf life, 

accelerated life testing, stability and package testing, light exposure, corrosion, Mil-Std testing, 

thermal shock, temperature evaluation studies, electronic component burn-in, plant growth, and 

insect rearing just to name a few. 

 

Test chambers feature wide temperature and relative humidity (RH) ranges and vary amongst 

manufacturers. Most modern test chambers feature microprocessor-based controllers with 

computer communications, autotune, solid state RH sensor, and stainless steel temperature 

probes. LED, LCD, or touch LCD displays of temperature and RH during operation show both 

process and set point values. Environmentally-friendly HFC refrigerant and CFC-free insulation 

are utilized by most reputable test chamber manufactures of today.  

 

While some companies rely on test labs to do all their testing, most companies that perform a 

simple return on investment (ROI) analysis show a cost savings by bringing environmental 

testing in house.  Along with the cost savings, companies are also realizing the customization, 

freedom and time savings of purchasing their own test chamber equipment.  Many companies, 

even smaller and startups, have not only experienced a financial return on investment, but have 

also experienced how much easier an in house environmental chamber is.  They can test often, 

when, and whatever they want.  Companies like Apple, Segway, and SANblaze have 

experienced these benefits along with positive ROI. 

 

 

 

This Chamber Selection Guide is meant to be a quick reference.  It does not show all the 

options for any chamber.  Any chamber can have its (for instance) temperature or 

humidity range raised or lowered through the many options available.   

Introduction 
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Choosing Chamber Size  
 

Recommendations 
Choosing a correct chamber size depends on the application and your available floor space.  The 

suggested ratio is usually around 1:3 between product volume and the working volume of the 

chamber.  1/3 product to 2/3 empty space around the product ensures adequate airflow to the test 

sample and makes sure your test is conducted properly.  Items that allow for airflow (such as a 

computer chassis with plenty of air vents) can take up a larger percentage of the test volume. 

 

NOTE: Because different tests have different ratio requirements for load volume to empty space 

volume, speak with technical support to finalize a chamber size. 

 

Some units will require up to 3 feet of clearance (or more) in all directions to work properly.  

(The drawings on the subsequent page are basic schematics for guidance only.)  They do not 

show increased footprint due to motors or other extra options.  Footprint and additional clearance 

is different for every chamber*.   

 

Depending on whether the test product is a live load, a larger chamber may be needed so that the 

heat produced by the test subject will not affect the chamber’s pull down times or humidity 

systems. 

 

Sand, dust, and high altitude chambers do not need a 1:3 ratio of product volume and empty 

space.  The air speed inside the chamber is already very high for the products and makes a 1:3 

ratio unnecessary.  These chambers should be just slightly bigger than your test product.  (AES 

does not manufacture these chambers.) 

 

*(This information is available upon request and is also located inside every manual shipped 

with all our environmental chambers.) 

 

 

 

Please note that if you require a chamber size not included in this manual we will work 

with you to custom engineer and build a chamber to your specifications. 

Chamber Sizes 
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Volumes in Depth 
Chambers are used in a wide variety of applications and the chamber sizes listed below represent 

the most common required volumes that we come across every year.  Our standard chamber sizes 

range in size from 0.5 ft
3
 to 64 ft

3
 (14 to 1812 liters.)  Walk in rooms are custom engineered and 

built to customer specifications, no matter the size.  Standard chamber sizes are (in ft
3
): 0.5, 1, 

1.5, 2, 3, 4, 5, 6, 8, 10, 13, 21, 27, 32, 49, and 64.  (1 ft
3
 = 28.32 liters) 

 

(However not all of our chamber series come in all these sizes
1
.)   

 

The purpose of this chamber reference guide is to make the selection of a chamber that fits your 

needs as easy as possible.   

 

Model Overview 
We offer three standard chamber styles: oven, benchtop, and floor models, but not all of these 

body styles come in the sizes on the chart below. 

              

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Model Size 0.5 1 1.5 2 3 4 5 6 8 10 13 21 27 32 49 64 

Height (in) 9 13 13 16 16 22 20 24 24 28 28 32 36 38 42 48 

Width (in) 11 12 14 16 20 18 22 20 24 24 28 32 36 38 42 48 

Depth (in) 12 11 13 16 18 18 20 18 24 27 28 32 36 38 44 48 

Internal 

Volume (ft
3
) 

0.7 1 1.4 2.4 3.3 4.1 5.1 5 8 10.5 13 19 27 32 45 64 

 

 

                                                 
1
 Please consult the Chamber Reference Chart on page 1. 

Chamber Sizes 

Oven Benchtop Floor 
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Choosing Temperature Characteristics  
 

Types of Cooling Systems 
Single Stage Mechanical Refrigeration 

Self-contained single-stage mechanical or compressor refrigeration systems usually support low 

temperatures to -37°C (-35°F) and conform to both commercial and military standards for low 

temperature tests.  For temperatures below -37°C a cascade refrigeration system should be used. 

 

Cascade Mechanical Refrigeration 

Two-stage mechanical or compressor cascade refrigeration systems generally support low 

temperatures down to -73°C (-100°F). The two separate closed refrigerant circuits each use 

dedicated refrigerant with its own compressor.   

 

Both refrigeration systems are available with water cooling or air cooling condensers.  Air 

cooling will heat up the room that the chamber is located in, is usually less power efficient, slows 

the pull down times of the chamber, and needs more space, but costs less (for small units) and is 

simpler.  The water cooling option does not heat up the room it is located in, is more power 

efficient, and has a smaller area compared to the air cooled option, but is more complicated, 

costs more (it actually costs less for big units), and needs a water supply. 

 

LN2 and CO2 Cooling Systems 
Liquid nitrogen and carbon dioxide cooling systems refer to an option where an attached storage 

vessel of either liquid is injected into the conditioned airflow area of the chamber.  These liquids 

evaporate into gas on contact with the inside air of the chamber.  CO2 can lower the chamber’s 

internal temperature almost instantaneously to -73°C (-100°F) while the LN2 cooling can quickly 

lower the temperature to a cryogenic temperature of -185°C (-300°F.)   

 

LN2 and CO2 boosts for mechanical refrigeration systems increase the temperature change rate 

(ramp) and provide a back up to the mechanical refrigeration system if it fails. 

 

If either LN2 or CO2 is used, make sure the chamber is in a well ventilated room as the oxygen 

content of the air is diluted with use of the liquid refrigerant.  Both these substances are natural 

components of air, however constant use can dilute the oxygen content of the room to dangerous 

levels.  Both gases can be vented to the outside directly. 

 

 

 

Please note that if you require a chamber temperature not included in this manual we will 

work with you to custom engineer and build a chamber to your specifications. 

Temperature Characteristics 
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Temperature Change Rate 
Temperature cycling is a method used in many different tests; therefore the temperature change 

rate of an environmental test chamber can be important when determining which chamber to 

purchase.  Variables that affect the pull down time or ramp up time of a chamber are the size, 

temperature range, and power of the heating or refrigeration system of the chamber.  Typically 

the bigger the chamber and more extreme the temperature range the longer it will take the 

chamber to reach the maximum or minimum temperature.  Usually a more powerful heating and 

refrigeration system will be used for larger chambers to keep these larger chambers’ change rate 

consistent with smaller chambers of the same series.   

 

Another factor that can affect the pull down time is whether the refrigeration system is water or 

air cooled.  Water cooled systems typically improve the pull down time to the minimum 

temperature versus an air cooled system of the same size. 

 

Depending on the temperature range and size, some chambers will take up to two hours to reach 

the maximum temperature.  For example, for a test chamber to reach 538°C (1000°F) an 8 ft
3
 

chamber can take up to two hours, while a smaller chamber will take one hour.  Likewise, a 

chamber can take up to an hour to reach its lower limit, without the CO2 or LN2 boosts.  For a 

test chamber to reach -65°C (-85°F) it can take 15-60 minutes. 

 

Usually chamber manufacturers will have options to improve the chamber ramp-up and pull-

down times with a more powerful heating and/or refrigerating unit. 

 

 

 

Please note that if you require a chamber with a faster ramp and/or cycling time than 

advertised or with a constant temperature change rate we will work with you to custom 

engineer and build a chamber to your specifications. 

 

 

 

 

 

Temperature Characteristics 



Copyright © 2008 Associated Environmental Systems    |    31 Willow Rd    |    Ayer, MA    |    (978) 772-0022 

www.AssociatedEnvironmentalSystems.com 

  

7 

How to Select a Humidity System  
 

Types of Humidity Systems 
Immersion Water Pan 

The water pan system consists of an open water pan with an immersed heater that generates 

steam.  It is a very simple system, but generates steam very slowly, and can build up sediment in 

the bottom of the pan over time. 

  

Vapor Generator 

The vapor generator is a closed steam generator that can be sized to fit any chamber.  It offers 

quick steam generation, but sediment can build up in the bottom of the generator requiring 

occasional cleaning.  Also, with a large live load this system can have problems with icing.  For 

tests involving products with high heat output a larger chamber is recommended. 

 

*Salt spray chambers use an atomizing nozzle to create fog inside the chamber. 

 

Humidity Range 
The humidity range on most chambers is 20% to 98% ±2% RH (Relative Humidity.)  The range 

can usually be lowered to 5% RH through a dry air purge system, which consists of a valve 

hooked up to a dry air supply on the outside of the chamber.  This dry air can then be managed 

through its controller to allow the internal RH to reach 5%RH. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cycle Times 
The cycle times of the humidity systems have a few factors that influence them: type of humidity 

system, temperature of the chamber, and humidity set point all affect the time it takes a chamber 

to reach its set point.  Contact technical support for more details on humidity cycle times. 

Humidity Systems 

%RH versus Temp (°C) 
Chart represents the limiting conditions of a maximum dry bulb of +85 °C and a dew point of +2 °C with an 

empty chamber. Consult factory for all levels when testing with live loads. The cross hatched area represents 

10% to 98% RH option. 
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Components and Materials 
 

Construction Materials 
When purchasing a chamber it is important to select a chamber that will last a few decades.  To 

ensure your chamber has a long life testing your products, make sure the materials used to 

construct your chamber are high quality and durable.  Confirm the internal chamber is at least 

304 grade stainless steel and, depending on the size of the chamber is of adequate thickness.  We 

recommend at least 20 gauge stainless steel for the interior walls on chambers below 8 ft
3
.  

Larger chambers should be thicker, at least 18 gauge to ensure adequate durability. 

 

Construction Method 
The internal walls of a chamber should be seam welded together.  Heliarc or TIG welding is 

preferred to reduce the chance of leaks from the chamber.  Riveted walls are lower quality and 

will leak heat and humidity into the electrical components of the chamber.  Make sure the door 

of the chamber is fitted with a gasket to ensure chamber conditions do not leak out of the door, 

this is especially important when CO2 or LN2 is used.   The outer body of the chamber should be 

welded heavy gauge cold rolled.  The wiring of the chamber should conform to NEC (National 

Electrical Code.)  The refrigeration system should be in accordance with ASHRAE (American 

Society of Heating, Refrigerating and Air-Conditioning Engineers) guidelines.  The insulation to 

maintain thermal integrity of the walls and doors of the chamber should be high density, low “K” 

factor, non settling fiberglass or mineral wool. 

 

Controls and Sensors 
High temperature failsafe controls ensure that a product will stay within the set point in case of a 

malfunction of the primary controller.  You should have digital set point controllers with 

displays that allow for linearization and tracking between the display and sensor temperature.  

These sensors should be RTD 100 ohm platinum sensors. 

 

 

Please note that if there are other codes and regulations that you would like our chambers 

to conform to, our engineering department will work with you to custom design and 

construct a chamber to your specifications. 

 

Components and Materials 
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Customization 
 

Standard Options 
Depending on the chamber, the standard options that we offer for our test chambers are listed 

below.  (Some of these options are standard on selected chamber series.) 

 

Fully Adjustable Shelf  

Additional Shelves  

Digital Set - Digital Indicating High/Low Temperature Safety 

Watlow F4 Controller with RS232 (upgraded controller on some models) 

IEEE-488 Computer Interface (Printer port) 

Honeywell Truline 2Pen/12” Digital Chart Recorder 

Honeywell EZ trend controller 

Honeywell minitrend controller 

Touch Panel Control 

LN2 Cooling Capability 

CO2 Cooling Capability (300 or 1000 psig - please specify)  

Internal Light with External Switch  

Extended Temperature Range to -20°C  

Self Contained Recirculating Humidity System  

Water Recycling System (Storage Tank & Demineralizer System) 

Water Demineralizer System  

Noise Reduction Package  

Dry Nitrogen Purge 

Water Cooled Condenser  

Desiccant Dehumidifier (for lower humidity range) 

Alternative Power Requirements (230V) 

Atomizing Nozzle to Allow Salt Atmosphere Capability (MIL-STD-19500) 

Tower Level Control (Automatic Refill System) 

Salt Reservoir Level Control (Automatic Refill System) 

Salt Fog Collectors 

Modification to meet MIL-STD 883 

 

 

 

Custom chambers are designed by our engineering department to meet any of your 

specifications. 

 

 

 

 

 

 

Customization 
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Quick Chamber Reference 
 

Chamber Reference Chart 
 

Series Temperature Humidity Sizes (ft
3
) Refrigeration 

Salt Spray 

MX 9200 
  

Salt Spray 4, 8, 16, 32 None 

Ovens 

BD-900 
38°C to 220°C 

(100°F to 425°F)   
0.5, 1, 2, 4, 8, 27 

None 

BD-100 
 -73°C to 220°C        

(-100°F to 425°F) 
0.5, 1, 2, 4, 8, 27, 64 

Liquid 

SD-100 
 -73°C to 220°C        

(-100°F to 425°F)  1 Liquid 

SD-600 
-73°C to 538°C        

(-100°F to 1000°F)   1, 4, 8 Liquid 

Benchtop Models 

SD-400 
-17°C to 200°C      

(0°F to 392°F)   2, 3, 5, 8 Mechanical 

SD-500 
-37°C to 200°C      

(-35°F to 392°F)   2, 3, 5, 8 Mechanical 

SD-300 
-65°C to 200°C      

(-85°F to 392°F)   2, 3, 5, 8 Mechanical 

LH (-20°C 

optional) 

0°C to 94°C          

(32°F to 200°F)  1.5, 6, 10 Mechanical 

BHD-400 
-17°C to 177°C      

(0°F to 350°F)  2, 3, 5, 8 Mechanical 

BHD-500 
-37°C to 177°C      

(-35°F to 350°F)  2, 3, 5, 8 Mechanical 

BHD-200 
-65°C to 177°C      

(-85°F to 350°F)  2, 3, 5, 8 Mechanical 

Floor Models 

FD-400 
-17°C to 200°C      

(0°F to 392°F)   
5, 8, 10, 13, 21, 27, 

32, 49, 64 Mechanical 

FD-500 
-37°C to 200°C      

(-35°F to 392°F)   
5, 8, 10, 13, 21, 27, 

32, 49, 64 Mechanical 

FD-200 
-65°C to 200°C      

(-85°F to 392°F)   
5, 8, 10, 13, 21, 27, 

32, 49, 64 Mechanical 

Quick Chamber Reference 
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HD-400 
-17°C to 200°C      

(0°F to 392°F) 
5, 8, 10, 13, 21, 27, 

32, 49, 64 Mechanical 

HD-500 
-37°C to 200°C      

(-35°F to 392°F) 
5, 8, 10, 13, 21, 27, 

32, 49, 64 Mechanical 

HD-200 
-65°C to 200°C      

(-85°F to 392°F) 
5, 8, 10, 13, 21, 27, 

32, 49, 64 Mechanical 

SFD-400 
-17°C to 200°C      

(0°F to 392°F)   10, 16, 31, 110 Mechanical 

SFD-500 
-37°C to 200°C      

(-35°F to 392°F)   10, 16, 31, 110 Mechanical 

SFD-200 
-65°C to 200°C      

(-85°F to 392°F)   10, 16, 31, 110 Mechanical 

SHD-400 
-17°C to 200°C      

(0°F to 392°F)  10, 16, 31, 110 Mechanical 

SHD-500 
-37°C to 200°C      

(-35°F to 392°F)  10, 16, 31, 110 Mechanical 

SHD-200 
-65°C to 200°C      

(-85°F to 392°F)  10, 16, 31, 110 Mechanical 

Thermal Shock and Walk in Rooms 

SM-2100* 
-65°C to 200°C      

(-85°F to 392°F)   2, 5, 8 Mechanical 

WR** 
-65°C to 90°C       

(-85°F to 194°F) 
Custom Custom Custom 

 

 

* This chamber comes in two zone or three zone models.  The two zone model has cold and hot 

chambers, with a basket that raises and lowers the test specimen between the two environmental 

test rooms.  The three zone model has a cold, a room temperature, and a hot chamber that the 

basket moves the test sample between according to the controller’s input.  The chamber size of 

the multi-chamber units is the volume of the basket that moves between each zone. 

 

** Denotes walk in environmental rooms which are our largest chamber offering.  All these 

chambers are custom engineered and built to customer specifications. 
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General Shipping, Installation, and Other Information 
 

Other information such as: unpacking the shipping container, chamber placement, power 

requirements, installation instructions including humidity system requirements and CO2/LN2 

boost directions, instrument panel guide and manuals, maintenance and troubleshooting guide, 

parts list, wiring schematic, and refrigeration schematic are all located in the Associated 

Environmental Systems manual that ships with every chamber.  The warranty on every chamber 

is one year parts and labor at the factory, and three months labor in the field.  This information 

can also be obtained through talking with a customer support technician. 

 

Contact Information 

 

Telephone:  (978) 772-0022 

 

Website:  http://www.AssociatedEnvironmentalSystems.com/ 
 

Email :  Info@AssociatedEnvironmentalSystems.com 

 

Support Forum:  http://www.TestChamberForum.com/ 
 

Fax:  (978) 772-0088 

 

Mailing: 31 Willow Rd 

  Ayer, MA 01432 

 

Other Information 

http://www.associatedenvironmentalsystems.com/
mailto:Info@AssociatedEnvironmentalSystems.com
http://www.testchamberforum.com/



