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The smart way of enclosure climate control
[bookmark: _GoBack]Electrical components in control enclosures generate heat. This heat needs to be efficiently dissipated from the enclosures so as to protect them against excessive temperatures. An active climate control solution such as a cooling unit is not always needed, though. Depending on the heat loss and the size of the enclosure, passive heat dissipation may be adequate.
Herborn, 17 October 2017 – Electrical and electronic components installed in an enclosure are usually designed for a maximum operating temperature of 50°C. The period for which electrical components can be used depends to a large extent on the temperature. A 10°C lower temperature doubles their service life. An internal enclosure temperature of 35°C is normally selected as the ideal compromise between a component’s service life and the degree of enclosure climate control.
Benefits of passive heat dissipation
In principle, there are two ways of dissipating the (lost) heat from an enclosure – a medium (air or cooling water) that conveys the heat away from the enclosure or convective heat transfer via the enclosure surface. The first option – active cooling – requires additional equipment such as fan-and-filter units, cooling units or air/water heat exchangers. In the case of passive heat dissipation, heat is conveyed exclusively via the enclosure panels. The benefits of this are clear. The initial outlay is lower because no additional equipment is required, and users also subsequently save on both energy and maintenance costs. The absence of additional openings in the enclosure panels means the system is better protected against dust and moisture. What’s more, a completely closed enclosure facilitates EMC protection and eliminates the condensation that active cooling can cause to form. Uniform heat loss also means a constant enclosure temperature, so components are subject to lower stresses associated with changes in temperature than in the case of active climate control.
Larger surface areas improve heat dissipation
Passive dissipation does have its limits, however, because of the physical principle involved. The lower the ambient temperature, the more effectively this method works. The enclosure material’s heat transfer coefficient and the effective enclosure surface area are also key dissipation factors. DIN EN 0660-600-1 supplement 2 / IEC TR 60890890 indicates how the latter is calculated. Based on a defined enclosure size, the effective enclosure surface area is at a maximum with a free-standing enclosure. Enclosure baying, wall mounting or covering the roof surfaces reduces this area. If the enclosure components’ heat loss and the ambient temperature are defined, it is easy to calculate the average temperature inside the enclosure. 
If the temperature calculated exceeds the required internal enclosure temperature, active cooling is not necessarily a must. Using a slightly larger enclosure, for instance, may mean passive dissipation is adequate after all. With small enclosures in particular, a slight increase in surface area can significantly reduce the maximum internal enclosure temperature. This should be taken into account when dimensioning a control enclosure with a low heat load.
Another option is to install components with particularly high heat losses – such as braking resistors – outside the enclosure. Skilful planning of controls and switchgear is therefore a highly effective means of cutting dissipation costs. The size of enclosures, their installation and the positioning of components with the highest heat losses play a key role in this respect.
The enclosure material also has an influence on climate control. Spray-finished sheet steel or stainless steel enclosures with a heat transfer coefficient of approx.  traditionally predominate in mechanical engineering applications, but the coefficient changes according to the design, for example with double-walled or insulated enclosures for other sectors or outdoor applications.
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Captions
Picture 1(fri150405500.jpg): Passive dissipation without active climate control components such as cooling units is also possible depending on the enclosure’s heat loss and size.
Picture 2 (fri172016500.jpg): Maximum enclosure temperatures at an ambient temperature of 25°C based on the effective enclosure surface area for various heat loads with purely passive dissipation. 
Picture 3 (fri172016400.jpg): In the example provided, the internal enclosure temperature is 43.9°C and thus slightly above the recommended temperature range of 35 to 40°C. Active climate control is therefore necessary to ensure adequate heat dissipation in the enclosure. The disadvantages associated with active dissipation can be avoided by making the relevant enclosure slightly larger. Under identical installation and ambient conditions, the effective enclosure surface area for an enclosure measuring is 6.60 m², which gives a maximum internal enclosure temperature of 38.8°C. The internal temperature is now within the recommended temperature range, thereby enabling cost-efficient purely passive dissipation via the enclosure surfaces.    
Please name Rittal GmbH & Co. KG as the source.  

About Rittal
Rittal, headquartered in Herborn, Germany, is a leading global provider of solutions for industrial enclosures, power distribution, climate control and IT infrastructure, as well as software and services. Systems made by Rittal are deployed across a variety of industrial and IT applications, including vertical sectors such as the transport industry, power generation, mechanical and plant engineering, IT and telecommunications. Rittal is active worldwide with around 10,000 employees and 58 subsidiaries.
Its broad product range includes infrastructure solutions for modular and energy-efficient data centres with innovative concepts for the security of physical data and systems. Leading software providers EPLAN and Cideon complement the value chain, providing interdisciplinary engineering solutions, while Rittal Automation Systems offer automation systems for switchgear construction.
Founded in Herborn in 1961, Rittal is the largest member company in the owner-operated Friedhelm Loh Group. The Friedhelm Loh Group operates worldwide with 18 production sites and 78 international subsidiaries. The entire group employs more than 11,500 people and generated revenues of around €2.2 billion in 2015. In 2016, it was named one of Germany’s leading employers by the Top Employers Institute, for the eighth year running. Within the scope of a Germany-wide survey, Focus Money magazine identified the Friedhelm Loh Group as one of the nation’s best providers of vocational training in 2016.
For more information, visit www.rittal.com and www.friedhelm-loh-group.com.
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Calculation example

What is the internal temperature in a free-standing, closed enclosure measuring
600 mm x 2000 mm x 600 mm (WxHxD) with a total heat loss of 500 W and an
ambient temperature of 25°C?

1. Calculation of enclosure surface area according to DIN VDE 0660 Part 500 /
|EC 890:

A=18xHx(W+D)~+1.4xWxD
A=1.8x2 mx(0.6 m+0.6 m)+1.4 X 0.6 m x 0.6 m=4.82 m*

2. Calculation of internal enclosure temperature:

Tingy = e+ Ty = ——o—— + 25°C =~ 439°C

max 2
5557 482m

Heat transfer coefficient for sheet steel: k = 5,5
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