


chambers are
designed for air-to-air or
liquid-to-liquid thermal shock
tests, to test components or
equipment automatically,
submitting them to rapid
temperature changes.
They are suitable for Quality
Control Laboratories or in
Production plants for the
screening of the commercial
and military components.

The air-to-air thermal
shock chambers meet the
following standards:

• MIL-STD 202 D/E/F,
method 107C/F/G, test
conditions A, B, C, F

• MIL-STD 202 D/E, method
102 A

• MIL-STD 883 A, method
1010.1, test conditions A,
B, C, D, G

• MIL-STD 883 C, method
1010.6, test conditions A,
B, C, D, F

• MIL-STD 883 C, method
1010.7, test conditions A,
B, C, D, F

• MIL-STD 883 D, method
1010.7, test conditions A,
B, C, D, F

• MIL-STD 883 D, method
1011.4, test conditions A,
B, C, D

• IEC 68-2-14 (IEC test Na)

The liquid-to-liquid
thermal shock chambers,
meet the following standards:

• MIL-STD 202 F, method
107G, test conditions AA,
BB, CC, DD

• MIL-STD 883 A, method
1011.1, test conditions A,
B, C, D (on request E/ F)

• MIL-STD 883 C, method
1011.4, test conditions A,
B, C, D(on request E/ F)

• MIL-STD 883 C, method
1011.7, test conditions A,
B, C, D (on request E/ F)

• MIL-STD 883 C, method

1011.9, test conditions A,
B, C

• MIL-STD 883 D, method
1011.9, test conditions A,
B, C

• IEC 68-2-14 (test Nc,
severity 1)

The extreme versatility of
chambers allows users

to carry out a wide range of
tests necessary to determine
thermal characteristics under
the effect of two alternating
extreme temperatures.
It is possible to offer standard
or custom-designed models,
either vertical, horizontal or
“walk-in” types. Their wide
range of accessories, the
large range of temperatures,
the reliability of the
mechanical cooling systems
and the After-Sales Service
Assistance contribute to make

chambers an essential
factor for Quality Control and
Production facilities.

, one of the two largest
manufacturers of
environmental test chambers
in Europe, is proud to present
the latest, up-to-date range of
thermal shock chambers,
from which all customers will
find a model to meet their
requirements.
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1. Air-to-air thermal shock 
chambers model CST1000/2T

introduction



vertical models are
available with baskets having a
useful volume ranging from 27
up to 320 liters.

horizontal models are
available with baskets having a
useful volume ranging from
500 up to 1000 liters. Special
models available upon request.
An electrically driven basket
moves between the two
cabinets. The chambers are
constructed in strong Zincor
steel sheet, with light gray RAL
7035 (chamber body)
polyurethane painting.
The customer can choose 3
different colours or the front
(doors): aquamarine green
RAL 5021, light blue RAL 5012
and darker gray RAL 7036. The
interior and the basket are in
AISI 304 stainless steel.
Two service doors, one per
cabinet, allow easy access to
the interior. The doors are fitted
with silicone gaskets and two
safety microswitches which
immediately stop the
chamber’s operation when the
doors are opened.
For more precise adjustment at
low temperature heaters are
also used in the cold chamber.
This allows the cold cabinet to
be used either as a
thermostatic chamber
(–80/+60°C) or as a fast
automatic (PLC programmable)
defrosting system. Two
powerful blowers, one per
cabinet, ensure uniform
temperatures, and allow the
specimen to quickly reach the
temperature levels. The
blowers are automatically
stopped during the basket
transfer to reduce thermal
interaction between the
cabinets.
The control panel includes a
PLC programmer/controller
device and it is placed laterally
to the chamber. The PLC is
able to program and control
any type of cycle.
The programming activity can
be performed by means of a
membrane keyboard having 16
softkeys, digits, arrows
(up/down/right/left, alarm LEDs,
input key and alarm quitting.
The display is a color LCD
having 4 lines x 40 characters.

The regulation is a PID
(proportional/integrative/derivati
ve) type. The instrument
accuracy is ±0,1°C.
The cooling unit is based on an
exclusive design. In
1961 a prototype model
reached –104°C with
mechanical compressors for
the first time in Europe 
(Ref. “Cold Technology
Congress’’ - Padua 1962).
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2. Thermal chambers: horizontal
cross-section (top view)

3. Air-to-air thermal shock chambers
CST84/2T and CST157/2T model

air-to-air thermal shock chambers:
two temperature method

Model basket dims ext. dims thermal weight voltage (**) rated power  
name mm (WxDxH) mm (WxDxH) load (Kg*) (Kg) (Vac) (kW)

average max

CST27/2T 300x300x300 970x2050x1750 2,5/0,5 800 400/50/3+N+G 9 16

CST84/2T 460x460x400 1300x2560x2000 5/2,5 1100 400/50/3+N+G 10 20

CST157/2T 530x660x450 1360x2800x2050 10/4 1350 400/50/3+N+G 20 30

CST320/2T 700x700x650 1530x2900x2390 15/7 1600 400/50/3+N+G 24 40

CST500/2T 630x900x900 3830x2060x2640 25/13 3500 400/50/3+N+G 28 48

CST1000/2T 730x1000x1400 4490x2420x2650 50/30 4500 400/50/3+N+G 45 65

(*) reference value in order to achieve the following “recovery times”:
2 min in the range -55/+125°C
5 min in the range -65/+150°C

(**) other voltages or frequencies on request, according to customers’ specifications



Some international standards,
(MIL-STD, IEC, DIN, etc.) re-
quire a short intermediate step
at ambient temperature in the
temperature cycle during ther-
mal shock tests.

solves this problem
with three cabinet units
between the hot and cold
cabinets there is a third
cabinet with both heating and
cooling units.
A sophisticated system allows
the basket to pass through
from the cold cabinet to the
ambient, and from this to the
hot cabinet.

A set of special sliding ga-
skets on the basket allow the
air seal to be made in various
positions of its travel preven-
ting thermal interaction.

The three cabinet system, in
comparison with the two-cabi-
net systems, offers the advan-
tage of a lower power con-
sumption for heating.

Special models can be manu-
factured in horizontal configu-
ration.
The controller is the same ty-
pe already described for the
“two temperature” chambers
(PLC based).

The “/3T3” chamber series ha-
ve, as standard, a transparent
door for the ambient chamber,
in order to facilitate the speci-
men 
loading-unloading.
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air-to-air thermal shock chambers:
three temperature method

Model basket dims ext. dims thermal weight voltage (**) rated power  
name mm (WxDxH) mm (WxDxH) load (Kg*) (Kg) (Vac) (kW)

average max

CST27/3T3 250x360x300 970x2050x2150 2,5/0,5 1000 400/50/3+N+G 9 18

CST110/3T3 500x500x440 1400x2600x2500 5,0/3,0 1350 400/50/3+N+G 18 28

(*) reference value in order to achieve the following “recovery times”:
2 min in the range -55/+125°C
5 min in the range -65/+150°C

(**) other voltages or frequencies on request, according to customers’ specifications
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4) Three temperatures thermal shock
chamber model CST110/3T3

5) Special three temperatures ther-
mal shock chamber model
CST360/3T3



LN2 Auxiliary Cooling

thermal shock
chambers can be equipped
with an auxiliary cooling system
with LN2 supplied by means of
centralized tank or bottles. This
auxiliary cooling system
achieves a fast temperature
recovery time when the thermal
load in the basket is exceeding
the load limits. Another
application is when the test has
to perform low temperature
values that cannot be achieved
with the traditional mechanical
cooling systems only (e.g. down
to –180°C with LN2). In this
case the equipment must be
adapted with suitable thermal
insulation and special
construction.
On request we can supply our
chambers with LN2 only,
without mechanical cooling.
This solution allows a low price
and a very quick resetting time.

Graphic Recorder

A six-channel µprocessor
graphic recorder can be instal-
led to provide a continuous re-
cording of all events performed
by the chamber. The recorder
is provided with a digital di-
splay showing the actual prin-
ted value. It is possible to print
the time scale and the values
unit dimensioning (according to
the International System of 
Units - ISU). The prints are ma-
de with 6 different colours. The
six channels recorder is com-
plete with two Pt100 platinum
probes with Teflon covered sil-
ver wires (3 ea. probes with
…/3T3 models). The recording
width of the chart is 100 mm,
the chart speed is programma-
ble from 1 mm/Hr up to 1.500
mm/Hr.

Specimen Temperature Re-
cording

Additional thermal probes can
be connected to the recorder
to measure the temperatures
at additional points.
The probes are installed in the
movable basket passing throu-
gh two special dedicated
portholes (see further accesso-
ries).

Inspection Windows

Two windows, one per door,
can be installed on the cham-
ber. The window of the cold ca-
binet is equipped with a low
tension heating system to pre-
vent freezing on the glass.

Connecting Portholes

Two Ø 23 mm portholes allow
an easy electric connection
between equipment external to
the chamber and the devices
under test in the basket.

Gasous nitrogen (N2) Pur-
ging System

This option is supplied when
there is the need to avoid the
condensation of internal  humi-
dity on the specimen under te-
st. The use of this option also
eliminates  the presence of
oxygen in the chamber to pre-
vent oxidation phenomena at
high temperature on the con-
tacts of the components under
test.

RS 232 interface +SW
For remote control and pro-
gramming via PC.

Remote air condenser or
tower water condenser
(on request)

Special voltages or fre-
quency 
(on request)
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accessories

6. Air-to-air thermal shock chamber
model CST500/2T

6.



Rugged heavy Zincor sheet steel, industrial paint finish,
stainless steel AISI 304 interior, 18/8.

Argon welded internal chamber.
The internal structure is connected to 

the external structure by means of phenolic joints.

2 ea. large full-light doors with soft double 
silicone gaskets and key-locks.

Internal ventilation realized by means of two powerful 
propeller fans driven by external motors.

They are provided with stainless steel shafts.

Cooling systems driven by two cascade compressors 
complete with safety valves and thermal protections.

Refrigerants: HP80 or R404a for the first stage 
and R23 for the second stage.

Heating system by means of armored finned type electric
heaters. They are protected by adjustable failsafe

overtemperature switches.

Control and regulation by means of a PLC
controller/programmer. Its control is based on PID 

feedback principle. Accuracy over the whole 
temperature range is ±0,1°C. Input/output are 

connected to Pt100 platinum variable 
resistance probes. Digital setting and reading.

Thermal probes: Pt100 platinum probes with 100 ohms at 0°C
as per DIN specifications. Glass or stainless steel shielding

with silver wires coated in teflon.

Electric connections according 
to IEC specifications.

Continuous recording with folded paper ribbon.

Blowers stop during the basket movement.

Microswitches on chamber doors.

Safety push button in case of emergency.

“Undercooling” or ‘’overheating” operation modes available.

Heavy and robust construction, ergonomic features and
elegant design. No rust formation.

No humidity penetration. No thermal bridge between 
internal chambers and external environment, 
resulting in energy saving .

Full accessibility to the chambers. No water vapour infiltration
at low temperatures. Possibility to use the cabinets separately.

Quick response of the specimen to 
temperature changes.
Uniform temperatures inside the cabinets.

Rapid cooling with low noise level (about 70 dB(A) for CST
157/2T model). Maximum reliability of the equipment.
Low level of vibration. Ozone friendly and non-inflammable
refrigerants. Low cost of operation.

Fast recovery times due to low thermal inertia.
Heat radiation in the cabinet is minimized.

Fast thermal response with continuous and linear control over
the whole range. Precise control of temperatures by means of
Pt100 thermal probes. Electromagnetic compatibility concepts
are applied to prevent noise to the power supply line. Possibility
of testing electric and electronic apparatus during thermal
stress. Compressors power shutting during the stabilization
phases.

Fast response and good linearity in the range 
–100°C to + 200°C.
Operability in high humidity conditions.

High reliability 
and operator safety.

Fully automatlc chamber operation with recorded results.

Reduced air mixing between the cold and hot chambers.

Chambers stop in case of doors opening. Operator safety.

Easy protection of chamber and specimen in case of failure.

Faster temperature recovery time after basket transfer.
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constructive features for
air-to-air chambers

your advantages
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The Quality System

mark: Our equipment are manufac-
tured according to the safety european

regulations. They also comply to the eu-
ropean standards on EMC.

ISO 9001:2000 - ISO 14001 - AQAP 110
Since 1995 Angelantoni Industrie achieved
the Quality system certification according to
the ISO 9001:2000 and ISO 14001 stan-
dards plus AQAP 110 military certification.

Environmental protection
To operate the cooling circuits, only refrigerants that

have not been prohibited by the Montreal convention

and the London and Copenhagen amendments

(R404a and R23) are used.

A new CFC-free polyurethane foam and rock wool are

used for thermal insulation.

In addition the connections and welds are checked with

Helium Leak Detectors (mass spectrometer type) to

guarantee a perfect sealing.



has developed and is
producing a full range of
chambers for liquid-to-liquid
thermal shock tests. This
standard range of chambers
meets any commercial or
military test specification.

Three different colours can be
chosen for the front of the
chambers with the same light
gray RAL 7035 for the
chambers body: aquamarine
green RAL 5021light blue 
RAL 5012 and darker gray
RAL 7036.

Two powerful compressors are
connected in cascade and
provide rapid and reliable
temperature cooling
performance. Ecologic
refrigerants are also used.

The basket movement is
electrically operated.
The time needed by the
basket to move from one well
to the other is less than 10
seconds. A plexiglass cover
door closes the test volume in
order to minimize the liquid
consumption by evaporation.

The control instrumentation
consists of a PLC
controller/programmer, same
as per the air-to-air thermal
shock chambers.

The liquid-to-liquid
thermal shock chambers are
designed to use two fluids -
such as the “fluorinert-type” by
3M, FC 43 or FC 70 (in the
hot well), FC 77 (in the cold
well) or one fluid only such as
the GALDEN D02.by
Montefluos (Montedison).

The use of D02 liquid for both
wells, gives remarkable
advantages for the operators
as there is no more the
problem of mixing two liquids
with different boiling and
freezing points.

Particular care has been given
in the use of one liquid only, in
order to keep a constant fluid
level in the wells.
In fact, due to the different
viscosity of the fluid at different

temperatures, high quantities
of fluid are transported from
the cold well to the hot well,
during the basket movement.

To reduce fluid consumption,
several solutions resulting
from our long experience have
been adopted.

These features put our
chambers at the top range of
the worldwide production with
highly reduced fluid
consumption (i.e. approx. 3 g/h
for CSTL20 and only 0,5 g/h
for the CSTL12 !!).

A special evaporator for the
fluid vapour condensation
(fitted as standard) is placed
over the wells, and allows
condensation and recovery of
the fluid vapours.

The chamber is equipped with
an expansion “bellow” used for
pressure compensation during
the test operations.
This avoids overpressures
inside the chamber that can
force the door and cause
fluorinert leaks.

The CSTL models can be

equipped with a wide range of
accessories (recorders,
customized trays for the
specimen, vapour suction
blower with automatic butterfly
valve, etc.).

Special voltage or frequency
on request.
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liquid-to-liquid 
thermal shock chambers

7.

Model basket dims ext. dims thermal weight voltage (**) rated power  
name mm (WxDxH) mm (WxDxH) load (Kg*) (Kg) (Vac) (kW)

average max

CSTL12 120x120x120 1160x1050x1750 1,5/0,8 700 400/50/3+N+G 4 6

CSTL20 200x200x200 1380x1050x2085 2,5/1,5 950 400/50/3+N+G 7 10

CSTL30 300x300x300 2320x940x1950 5/3,5 1200 400/50/3+N+G 12 18

(*) reference value in order to achieve the following “recovery times”:
2 min in the range -55/+125°C
5 min in the range -65/+150°C

(**) other voltages or frequencies on request, according to customers’ specifications

7. Liquid-to-liquid thermal shock
chamber model CSTL20




