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Enertron... A Powerful Thermal Management Team and a Skilled Production Partner
Enertron is both a powerful thermal management engineering service and a highly-skilled, 
cost effective production partner. Enertron offers custom thermal solutions at “off-the-
shelf” prices and delivery times. Enertron’s customers are Fortune 500 companies in the 
computer, microelectronics, aerospace, and defense industries. Enertron competes on its 
industrial expertise, timely service, and unerring commitment to excellence for its 
customers.

www.enertron-inc.com • e-mail: info@enertron-inc.com

ENERTRON, Inc.
   2915 N. Nevada St.
Chandler, AZ 85225, U.S.A.

   Toll Free 1-877-ENERTRON (363-7876)
Tel: 480-649-5400
Fax: 480-649-5434

Asia contact:
  ENERTRON International, Inc.

886-2-8512-2600
Fax: 886-2-8512-2606

Remote Heat Dissipation for 
High-End Electronics

INTRODUCTION
Design engineers who deal 

with heat sources where 
there is no space to directly 
mount a heat sink will find 

Enertron’s Mini-Modular Fan 
Cooler (MFC) an excellent 

solution to the problem 
of insufficient space to 

mount a heat sink. 
Enertron provides several 
different sized MFC’s and 
will custom engineer the 
most effective solution to 
the customer’s thermal 

problem. 

The Mini Modular Fan Cooler (MFC) is comprised of a heat pipe, a fin channel, and an 
axial fan. A liquid heat exchanger may also be used in place of a fan. Heat is transported 
away from the hot component through the heat pipe to the fin channel, where it is 
dissipated to ambient by the force convection of a mini-axial DC fan. In order to maximize 
the performance of the MFC, it is also necessary to fabricate a heat collector, which 
interconnects between the heat source and the heat pipe. 

The MFC fin channel is available in three sizes: 25 mm x 25 mm; 30 mm x 30 mm; and 
35 mm x 35 mm. The length of the fin channel can be custom-made to fit the product being 
manufactured. The length, shape, and bend of the heat pipe can also be custom-fabricated 
to connect with a heat source that is difficult to access. For example, the design of several 
modern notebook PCs does not allow room between the keyboard and microprocessor for 
a thermal solution. The designer must either change the system design or find a way to 
transport the heat away from the space-restricted area. The MFC 
provides a viable and tested method of accomplishing this remote transportation. 

Specifications:
Mechanical:
Heat Pipe: .................................................  Copper-Water φ3 mm or φ4 mm.
Fin assembly: ...........................................  a.  Fin: A6063-T5 extrusion, anodized, pitch - 3.6 mm.

 b.  Fan duct: SS304
 c.  Size: Cross section area: 25 mm x 25 mm

30 mm x 30 mm
35 mm x 35 mm

Length: .....................................................  Defined by customer.
Heat collector: ..........................................  Custom fabricated;

 material: aluminum, copper, etc.
 Thermal interface material: T-pli (by Thermagon)

Electric:
Fan: ..........................................................  DC axial fan, ball bearing

 DC input: 5 V or 12 V
 Air flow: 25 mm x 25 mm x 10 mm - 2.4 cfm 
 (@ 0” H2O) 30 mm x 30 mm x 10 mm - 3.5 cfm
 35 mm x 35 mm x 10 mm - 5.2 cfm
 Operating temperature: -10 to +70 °C

Best Applications:
• Mobile computers • Lap-top PCs
• Land-based mobile computers • Industrial computers where space is limited
• Digital cameras • Scientific and medical instruments
• Telecommunications modules

See pade 2 for performance data on a 30 mm x 30 mm MFC using various commercially available heat pipes.
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HEAT PIPE OVERALL θca

Test set-up: 30 mm x 30 mm x 10 mm axial DC fan; 5 mm spacer; 
30 mm x 30 mm x 35 mm MFC fin channel; 
50 mm x 30 mm heat collector block

Heat pipe: Copper-water pipes of various makes

*All heat pipes tested are commercially available.

Wick Structure
Groove Mesh Mesh Powder Powder Fiber

Operational HP Length Heat in Japan Japan USA USA Taiwan Japan
Orientation (mm) (watts) Pe θca (°C/W)

φ3 mm Heat Pipe
100 5 2.16 3.48 3.91 2.50 2.20 3.20

10 2.11 3.34 3.24 2.25 2.14 2.78
15 2.05 3.23 3.02 2.14 2.17 2.64

150 5 2.44 3.86 4.20 2.54 3.00 3.20
Horizontal 10 3.07 3.60 3.22 2.40 3.73 3.00

15 4.21 3.41 2.94 2.30 4.16 3.15
200 5 5.50 3.66 4.33 2.82 4.46 3.88

10 6.86 3.37 3.43 2.57 4.78 4.51
15 n/a 3.10 3.15 2.81 5.30 4.90

100 5 2.15 3.25 3.83 2.80 2.32 2.68
10 2.18 3.05 3.39 2.55 2.17 2.57
15 2.10 2.91 3.18 2.44 2.24 2.47

150 5 2.30 3.27 4.38 2.91 2.69 3.41
Vertical 10 2.18 2.99 3.64 2.69 3.46 3.03

15 2.14 2.81 3.30 2.53 3.53 2.88
200 5 2.44 3.38 5.19 3.01 3.62 4.15

10 2.33 2.92 3.82 2.65 3.86 3.89
15 2.23 2.68 3.32 2.50 5.13 3.72

φ4 mm Heat Pipe
100 5 2.22 2.90 3.47 2.90 2.82

10 2.19 2.62 3.14 2.50 2.66
15 2.11 2.49 2.96 2.30 2.57

150 5 1.92 2.97 3.46 2.89 2.96
Horizontal 10 1.94 2.72 3.13 2.38 2.75

15 1.91 2.62 3.03 2.30 2.59
200 5 1.98 3.04 3.63 3.02 2.10

10 3.21 2.77 3.22 2.47 2.00
15 n/a 2.63 3.04 2.42 2.50

100 5 2.25 2.88 3.43 3.11 2.88
10 2.27 2.67 3.11 2.72 2.69
15 2.25 2.58 2.93 2.60 2.61

150 5 2.02 2.59 3.54 3.17 3.20
Vertical 10 2.18 2.49 3.22 2.75 2.91

15 2.15 2.42 3.00 2.61 2.99
200 5 2.46 3.13 3.55 3.27 2.44

10 2.25 2.92 3.26 2.81 2.31
15 2.18 2.76 3.07 2.64 2.25

qca=
Th - Ta

Pe


