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INTRODUCTION

Noren Products Inc. produces a broad range of heat transfer devices incorporating heat
pipes. Several of the company's products are widely recognized by their brand names.
They include Compact Cabinet Coolers, Thermal Pins, and Megaflats.
The first Noren Heat Pipes were manufactured over 30 years ago. During this time, Noren
Products has successfully solved thermal management problems in the military, machine
tool, instrument, robotics, food and power industries, to name a few. The heat pipe is the
basic rapid heat transfer device in all of Noren's cooling products.

What is a real Heat Pipe?

A heat pipe consists of a sealed aluminum or copper container whose inner surfaces have a
capillary wicking material. Inside the container is a liquid (usually alcohol) under its own
pressure, that enters the pores of the capillary material, wetting all internal surfaces.
Applying heat at any point along the surface of the heat pipe causes the liquid at that point
to boil and enter a vapor state. When that happens, the gas picks up the latent heat of
vaporization. The gas, which then has a higher pressure, moves inside the sealed container
to a colder location where it condenses. Thus, the gas gives up the latent heat of
vaporization and moves heat from the input to the output end of the heat pipe. This process
takes place at great speed reaching over 500 MPH.

One thousand times more conductive than copper of the same weight, heat pipes conduct
large volumes of thermal energy away from the heat source. The heat pipe design is so
simple and efficient that its cooling is advantageous for maintenance retrofit as well as the
OEM production application.
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The Reliable, Cost Effective Alternative To Cool Sealed Enclosures

Modern day electronics continue to be placed in denser packaging and smaller enclosures.
Consequently, electronics are being designed to handle higher temperatures. For example,
many industrial logic controllers in today’s market have thermal ratings of at least 140° F.

Moisture and airborne dust, oil, dirt, and other contaminants can damage sensitive electronic
equipment.  Sealed enclosures protect the electronics but can lead to overheating, which
causes reliability problems and unnecessary downtime.

The Compact Cabinet Cooler is an air-to-air heat exchanger that solves these problems by
cooling and recirculating the clean air inside the cabinet. At the same time, it maintains the
enclosure’s protective seal against contaminants.

Air conditioners and other below ambient type coolers are not necessary for most enclosure
cooling applications. Compact Cabinet Coolers, built around the heat pipe principle, allow the
use of slightly above-ambient cooling. Cabinet Coolers provide enough cooling even when
summertime temperatures reach 120° F.

GREATER COOLING POWER FOR SEALED ELECTRONIC ENCLOSURES

The Cabinet cooler customer receives many benefits over standard A/C; i.e., smaller size and
weight, one-tenth the power draw, longer life and the fact that no condensation is created inside
the cabinet. Also, one hour installation, wiring into the control circuit and easy maintenance
allow the customer to walk away from the Cabinet Cooler after it is installed - worry free. Just
change fans every four or five years.

The Cabinet Cooler’s closed loop design cools and recirculates clean air while isolating sensi-
tive components from the hostile environment. Kept in inventory at the manufacturer, standard
Cabinet Coolers are designed for NEMA 12 type applications.

NEMA 4 and NEMA 4X models are available for operation outdoors or in corrosive environ-
ments, when weather protection or external protective coatings are required. Ask our applica-
tions engineers for these special protections.
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Benefits

• Minimizes down time
• Cost savings
• Easy to design into existing applications
• Easy to retrofit
• Worry free operation

Features

• Cools electronics down to slightly above outside ambient air temperature.
• Maintains NEMA 12 seal. With added protection, units may be made splash proof (P unit).
• Air is circulated inside cabinet to keep hot spots from forming.
• Maintenance free cooling. Fans need changing only once in every four years.
• Flange and neoprene gasket keep contaminants out.
• Easy to install on top, door, sides, or back of cabinet.
  One person can cut a hole in the cabinet and bolt unit on in less than one hour.
• Compact and lightweight. One person can easily carry two units under his arm.
• Low power draw. 32 watts per fan results in low operating costs.  No new electrical line
  required.
• Causes no condensation like air conditioners.
• Corrosion resistant. Anodized aluminum housing (standard). Additional salt water and chemical
  protection available (please inquire).
• Allowable ambient temperature. -40°F to 160°F.
• Explosion proof model available.
• Oil cooling models available.
• 115v 50/60 Hz or 220v 50/60 Hz fans. DC fans also available.

Noren Cabinet Coolers as compared to
Air Conditioners are:

• 1/6 the SIZE
• 1/7 the WEIGHT
• 1/10 the ENERGY
and

• 1/5 the COST
• FREON FREE
and work 13X longer
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I. Determine Heat Load

� Existing Cabinets

To find heat load in the cabinet, first determine temperature rise inside the enclosure above
outside ambient. Then calculate cabinet surface area available for cooling.

� Measurement and Calculation

1.  Seal cabinet.
2.  Measure T1 inside cabinet air temperature in °F.  Measure T2 outside ambient air
temperature approximately 6" from cabinet.
3. Calculate surface of cabinet available for free air convection, any surface 3" away from wall.
Express surface area in ft2.
4.  Using (2) and (3) above, heat load in metal cabinet will be:

9 x AREA x (T1 - T2)
P (watts)=         36

(Use 2.2 instead of 9 for plastic cabinets.)

� NewCabinets

Several methods are available to the engineer to estimate waste heat load in a newly developed
cabinet. Some of the important methods are:

A. Component efficiency.

B. Incoming vs, outgoing power from a bread board unit.

C. Temperature rise and volume of air passing over equipment.

D. Manufacturer’s rating.

E. Simple test of each component.

F. Test in foam or wooden box.

For Computer aided applications assistance, call 650-322-9500 or fax, and we will help you size
your enclosure for cooling within two minutes over the phone.

Back to
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Know:

P = heat load (watts) from Step I
A = surface area of cabinet (ft2)

     � T = allowable rise in temperature above  ambient after Cabinet Cooler is
 installed (°F)

C = Cabinet cooler rating (found in table)

For metal cabinet:    C=

Then look in table to find the Cabinet Cooler with at least that capacity (C).

For heat loads requiring more than one Cabinet Cooler to attain desired � T, add another

II. Select Correct Model Cabinet Cooler for Individual Applications

36P
� T

- 9A

36P
� T

- 9AC + C =

*  Ratings are net values not
including heat loss through cabinet
walls.

Compact Cabinet Cooler
* Rating Table

       Watts/20°C� T(36°F� T)
     Installed Unit         C
       CC200          330
       CC500          700
       CC800        1100
       CC1200       1500
       CC1400       1500
       CC2000       2200
       CC250F         322
       CC400F         408
       CC600F         988
       CC900F       1320
     CC1300F       1500
     CC2500F       2080

Back to
TOC
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�  How does the Compact Cabinet Cooler work?

The Compact Cabinet Cooler continuously removes heat from the enclosure’s interior in order to cool
sensitive electronic components without exposing them to harsh environments.  Referring to the
illustration above, the interior fan draws air, which has been heated by the electronics, over the inside half
of the Compact Cabinet Cooler core. The heat pipe core absorbs the heat and transfers it to the outside
fins.

The heat it is removed by the cooler ambient air circulated by the exterior fan. The inside fan blows the
cooled air toward the electronic components to cool them. This kind of system is known as an air-to-air
heat exchanger.

The heat pipe core of the Compact Cabinet Cooler transfers heat very efficiently. As the core absorbs
heat inside the enclosure, the working fluid inside the heat pipes vaporizes and travels to the cooler end
of the core, where it gives up its latent heat of vaporization. The exterior fan draws ambient air over the
core and blows the heat away.

The now-cooled fluid condenses and flows back to the hotter end. Notice that the two air streams are
kept completely separate. You cool electronic components effectively while protecting them from
environmental contamination.

�  Example Applications

In example A, we want to cool a NEMA 12, 72" X 36" X 24" uninsulated, floor mounted, sheet metal
enclosure. We measured inside cabinet temperature and found it to be 126°F. Outside the cabinet was
90°F. Then, from Step 4 on page 3, we calculated heat load (P) to be 600 watts. In this application,
allowable temperature rise above ambient � � T’) is 20°F. Using C=36P�� T’-9A, we find C=486 watts. We
select a Cabinet Cooler from the table with a rating of at least 486 watts. Therefore, we choose
the CC500, because it is closest in performance above 486 watts.

In example B, with the same enclosure, if we decrease the allowable rise in temperature to only 10°F,
then using C=36P/� T’-9A again, the Cabinet Cooler rating must exceed 1566 watts. The CC2500F will
meet the requirement.

Choose the first Cabinet Cooler with the rating exceeding that of your heat load. Both standard Drop-in
and Flush Mount models are available to accommodate individual enclosure dimensions.
Noren’s computer aided application engineers can size your cabinet for cooling in minutes. Provide
dimensions of the enclosure, inside temperature and outside ambient temperatures (or waste heat load in
watts) for an on-the-spot quotation. Phone 650-322-9500 for information.

�  SIMPLE
�  SMALL
�  POWERFUL
�  LONG LIFE
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Compact Drop-In Models

Features

Most compact but powerful cooling

1100 - 7500 BTU’s/hr

Energy Efficient.  Light Weight.

Fans of 100 - 215 CFM each.

Extends 5 ¾” - 15” respectively into cabinet.

Maintenance Free - Just change fans
every four years.

Quiet - Low dBA

Thin Flush Mount Models

Features

Thin Flush Models

1100 - 3300 BTU´s/hr

Energy Efficient.  Light Weight

Fans of 100 - 215 CFM each.

Mounts outside, flush to enclosure

Maintenance Free - Just  change fans
every four years.

Quiet - Low dBA
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High Power Flush Mount Models

Features

Most poweful Flush Models.

4500 - 7100 BTU´s/hr.

Energy Efficient.  Light Weight.

Mounts outside, flush to enclosure.

Maintenace free - just change fans every four years.

Quiet - Low dBA.
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Air-to-Water Compact Cabinet Coolers

Below Ambient Cooling System

Features of Noren Water Units

Cools below ambient

3,351, 8,557,9,300 and 21,800 BTU’s/hr respectively

Maintenance free

 No filters to clog.  No external fans.

Energy efficient - 13, 35 and 100 Watts respectively.

Mounts on the outside, flush mount
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CC200

Filters for the dirtiest environments

F20-A F20-P FH-20
Washables Disposable Filter Housing

Specifications

Noise Level
dB(A) @ 3 ft.

*230 VAC and 12,24 and 48 VDC Fans also available.

Model Efficiency
Watts/°C

BTU/Hr
@20°C� T

Voltage
*

Hz
*

Amps No. of Fans
& Size

16.5CC200 1100 115 50/60 2 (4”)0.4 50/53

Back to
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CC500, 800, 1400 & 2000

*230 VAC and 12,24 and 48 VDC Fans also available.

Specifications

Model Efficiency
Watts/°C

BTU/Hr
@20°C� T

Voltage
*

Hz
*

Amps No. of Fans
and Size

Noise Level
dB(A) @ 3 ft.

35.2CC500 2400 115 50/60 2 (6”)0.6 52/56

55.2CC800 3800 115 50/60 2 (6”)0.6 52/56
75.0CC1200 5100 115 50/60 2 (6”)0.6 52/56
75.0CC1400 5100 115 50/60 3 (6”)0.9 58/62
110.4CC2000 7500 115 50/60 4 (6”)1.2 58/62

Filters for the dirties environments

F80-A
F80-A

F80-P
F80-P

FH-80
FH-80

F120-A
F200-A

F120-P
F200-P

FH-120
FH-200

F200-A F200-P FH-200

Washable Disposable Filter Housing
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Dimensions in inches
Model   A   B
CC500 7 1/2 7 1/2
CC800 7 1/2 7 1/2
CC1200   11   11
CC1400   15 7 1/2
CC2000   15   15

Dimensions
Back to
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*230 VAC and 12,24 and 48 VDC Fans also available.

Specifications

Model Effiency
Watts/°C

BTU/Hr
@20°C� T

Voltage
*

Hz
*

Amps No. of Fans
& Size

Noise
dB(A) @ 3 ft.

16.1CC250F 1100 115 50/60 2 (4”)0.4 50/53

CC250F

Filters for dirties environments

F25-A F25-P N/A
Washable Disposable Filter Housings
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Filters for the dirtiest environments
Washables Disposables Filter Housing

F40-A
F60-A

F40-P
F60-P

FH-40
FH-60

Model
CC400F
CC600F

Especificaciones

Model Efficiency
Watts/°C

BTU/Hr
@20°C� T

Voltage
*

Hz
*

Amps No. of Fans
& Size

Noise Level
dB(A) @ 3 ft.

20.4CC400F 1400 115 50/60 2 (4”)0.4 50/53
49.2CC600F 3300 115 50/60 2 (6”)0.6 52/56

*230 VAC and 12,24 and 48 VDC Fans also available.
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CC400F Dimensions
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