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Products Advantages:

1. The humidity can be controlled at 25 KPa to atmospheric pressure.

2. Good uniformity of high and low temperature under low pressure (up to 1.2℃ or even lower)
3. The humidity can be controlled stably when temperature at - 20℃ and low pressure, such as 70% humidity at 25 
kpa, -20℃.
4. The pressure go up and down speed can be controlled linearly, any pressure point is stable.
5. The air pressure, temperature can rapid change at the same time, the real simulation of high-speed temperature 
change.
6. Comply with standards:  RTCADO-160G：2010 《Airborne Equipment Environmental Conditions and Test 
Procedures》 Chapter 24 icing
7. Comply with SIMPLEWELL Freeze test mode (low temperature low pressure high humidity ~ atmospheric 
pressure high temperature and humidity alternating test).
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Part Introduction



1.1 Product Introduction (Application)
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l Application range: suitable for quality inspection and material screening of electronic, electrical, communication, 
instrument, vehicle, plastic products, metal, food, chemical, building materials, medical, aerospace ect. products.

l Used to determine the performance characteristics of airborne equipment, aircraft, spacecraft, unmanned aerial, etc. 
products that must working exposed to icing environments, such as constant temperature, altitude, and humidity, as 
well as rapid humidity changes.

Application of Low Pressure (Temperature & humidity)Test Chamber
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1.1 Product Introduction (Appearance)
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Run Setup Interface Curve interfaceFixed value running interface 

Function selection interface Appointment run setting 
interface Program Setup Interface 
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1.1 Product Introduction (Operation interface)



Overtemperature protector RS232-C joints

Control screen Mitsubishi PLCFlame retardant wire 

Schneider electric leakage 
switch 

1.1 Product Introduction (Electronic control system components)
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The equipment adopts external pressure structure and adopts custom heavy-duty door hinge design.

Door of chamber Door of chamber hingePressure chamber body

1.1 Product Introduction (Pressure bearing system )
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Vacuum filterGermany Leible 
vacuum pump 

Magnetic motor Wind wheel

Using the internationally famous 
vacuum pump and customized magnetic 
motor; using sealed terminal design, to 
ensure that the customer sample can be 
powered on under low pressure, greatly 
improve the air tightness of the chamber

Seal wiring column 

1.1 Product Introduction (circulation system)
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Electric ball valve 

Humidification tube

Humidity sensor

Humidification water tank
Adopting Vaisala electronic humidity 
sensors that ensure the humidity 
detection under low pressure.
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1.1 Product Introduction (Humidification system)



Solid state relay

Heating tube

 Temperature sensor

Gas switch

The temperature sensor is adopted the 
international famous brands, and the 
heating system adopts rainbow gas 
switch and CARLO Solid-state relay for 
multiple protection.
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1.1 Product Introduction (Heating system)



Heron Palace, Casto solenoid 
valve

Danfoss 
expansion valve 

plate heat 
exchanger

BITZER Compressor CondensatorDanfoss oil separator 
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1.1 Product Introduction (Refrigeration system)
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1.1 Product Introduction (Optional function )

Remote monitoring

The operation of the device can be monitored from a browser 

on the PC that connected through the LAN. 

Through the LAN connection device and PC, only need to 

set the IP address, no special software or driver.



Low pressure test chamber comply with the standards (Includes, but is not limited to ):
l GB-T2423.25-2008

l GB-T2423.26-2008

l GJB150.2-2009

l GJB150.2A-2009RTCADO-160G：2010

l RTCADO-160G：2010

l GJB360B－2009

l GJB548B-2005 

l GB/T2423.21-2008

l GB/T4857.13-2005
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1.2 Product Introduction (Standards)



Class A icing test curve

Class A test: This kind of test is used for the equipment installed outside 

the aircraft or uncontrolled temperature area. The equipment installed in 

the cold temperature and then encounters the humid air with the 

temperature above the freezing point, which can form ice or frost.

No. Temperature (℃) Humidity (%r.h) Pressure（kPa） Time（Min）

1 25 0 101 1

2 25 0 101 10

3 -20 0 101 60

4 -20 0 101 30

5 30 95 101 100

6 30 95 101 30
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1.2 Product Introduction (Standards)



Class B icing test curve

Class B tests: Such tests apply to equipment with moving parts whose activity may be 

affected or hindered by ice formation or by damage to their structural and functional 

parts due to forces caused by ice expansion. The ice formed inside and outside of the 

device is formed by condensation, freezing, melting, and (or) refreezing, and the ice 

may gradually accumulate in water or ice inside the unsealed housing.

No. Temperature (℃) Humidity (%r.h) Pressure（kPa） Time（Min）

1 25 0 101 1

4-11 
Cycle 2 
times

2 25 0 101 10

3 -20 0 101 60

4 -20 0 101 60

5 -20 0 70 15

6 -20 0 70 10

7 30 95 70 100

8 30 95 70 60

9 30 95 101 15

10 30 95 101 30

11 30 60 101 60
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1.2 Product Introduction (Standards)



No. Temperature (℃) Humidity (%r.h) Pressure（kPa） Time（Min）

1 30 0 101 1

Cycle 2 times

2 30 0 101 10

3 -20 0 101 1

4 -20 0 101 60

5 -20 0 25 50

6 -20 0 25 30

7 30 95 25 100

8 30 95 25 60

9 30 95 101 30

10 30 95 101 30

11 30 50 101 60
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1.3 Other low temperature andpressure and 
humidity curve

Class B icing test curve

Class B tests: Such tests apply to equipment with moving parts whose activity may be 

affected or hindered by ice formation or by damage to their structural and functional 

parts due to forces caused by ice expansion. The ice formed inside and outside of the 

device is formed by condensation, freezing, melting, and (or) refreezing, and the ice 

may gradually accumulate in water or ice inside the unsealed housing.



1.3 Other testing parameters（SIMPLEWELL） 

No. Temperature
(℃)

Humidity
(%r.h)

Pressure
（kPa）

Time
（Min）

1 30 0 101 1

2 30 0 101 10

3 -40 0 101 1

4 -40 0 101 60

5 -40 0 25 50

6 -40 0 25 30

7 -40 50 25 1

8 -40 50 25 40

9 30 95 25 140

10 30 95 25 60

11 30 95 101 30

12 30 95 101 30

13 30 60 101 60

Cycle 2 times
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1.3  Simplewell measured curve
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Simplewell measured pictures

Measured table of uniformity dataes -Simplewell 

Cabin 
pressure

Temperatu
re display 

value（℃）
A B C D E F G H I Evenness 

degree

20K Pa
-15 -13.88 -14.21 -13.89 -14.00 -13.95 -14.07 -13.95 -14.07 -13.84 0.33

80 79.64 80.01 79.54 80.33 79.99  79.89 79.84 79.46 79.26 1.07

10K Pa
-10 -10.00 -9.86 -10.59 -10.54 -9.78 -9.65 -9.99 -10.03 -10.75 1.10

-40 -40.32 -40.21 -39.85 -40.49 -39.58 -40.58 -39.65 -40.55 -39.69 1.00
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1.4 Equipment manufacturing process and requirements 

1. Pipeline welding process: the high quality 

copper pipe nitrogen protection welding method 

is adopted, to avoid the damage to the compressor 

caused by the traditional welding method in the 

oxide impurities into the refrigeration system.

2. Shock: vibration damping spring 

and soft rubber cushion be installed at 

the bottom of the compressor and pipe.

3. Pipe protection: the refrigeration 

system pipeline increases the anti-

vibration hose and C-type elbow to 

avoid the copper pipe rupture caused 

by vibration and temperature changes.

4. Noise control: The condenser is 

equipped with low speed and high air 

volume condensing fan (German MAR ), 

and a wave type sound-absorbing sponge 

is installed around the refrigeration unit to 

achieve a lower noise effect.

5. Check the temperature of 

the power distribution cabinet 

when the equipment is 

running.
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7. Vibration testing on small equipment before 

shipment

6. Vibration testing on components such as refrigeration evaporators before 

installation

Simulated road vibration testing
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1.4 Equipment manufacturing process and requirements 



8. Production process confirmation: after the equipment starts production, the person in charge shall carefully fill in the confirmation form for each 

process, timely correct the problems in the production process, trace back to the source, optimize the production process, improve the production 

efficiency, and ensure the quality of each equipment produced.
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1.4 Equipment manufacturing process and requirements 



9. The flame retardant plate is adopted, the pictures show the performance test report of the flame retardant, compressive strength and bending 

bearing capacity of the plate.
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1.4 Equipment manufacturing process and requirements 



10. Using the flame retardant wire, the pictures are the wire flame retardant certification certificate.
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1.4 Equipment manufacturing process and requirements 
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Progressivenes
s of technical 

indicators

2.1 Simplewell product innovation characteristics 
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Measured Figure 3-Simplewell Measured Figure 4-Simplewell

Measured Figure 1-Simplewell Measured Figure 2-Simplewell

Measured Figure 5-Simplewell
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3.1  Progressiveness of technical indicators
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Customer

l Independently developed controller.

l The l humidity can be controlled at 25 KPa to atmospheric pressure.

l The inner wall temperature is controlled separately, so the radiation temperature uniformity under the low 

pressure is good.

l The humidity can be controlled stably when temperature at - 20℃ and low pressure, such as 70% humidity at 25 

kpa, -20℃.

l The pressure go up and down speed can be controlled linearly.

l Any air pressure point is stable.

l The air pressure, temperature can rapid change at the same time, the real simulation of high-speed temperature 

change.
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4  Case
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Front view

Simplewell can customized the appearance according to the customer's requirements

Side view
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