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Housing concepts for industrial computers - their variety, their possibilities

Author: Hendrik Thiel   HEITEC AG, International Sales Manager Business Unit Electronics
They are essential in today’s industries and they are found in many industrial applications, they reliably perform different tasks, control, collect and process data: Industrial Computers. Compared to "normal" office computers they need to be more robust and reliable - not to say failsafe - for use in harsh environments. They have to withstand heat, demanding environmental conditions and vibrations and in addition must be fast and easily maintainable. Their long-term availability is a must in terms of technological and investment protection. While their "inner life" such as processors, chipsets, interfaces and memory is not much different from normal PCs, the major differences are often on board and especially on housing level. However, there is no unique "Industrial Computer" in general terms although frequently referred to. Instead, in spite of existing standards, there is a wide range of different housing types. This article will examine the "archetypes" more closely and explains which solutions are suitable for which applications.

Housing for DIN rail mounting

DIN rails are used in electrical engineering for mounting components in racks, cabinets, fuse boxes, terminal boxes and others, where different electrical equipment, such as relays, switches and terminals can either be clipped and fixed onto the rails from the front or slided from the side. These options already define the preferred application: Based on the physical compatibility with electrical wiring components, rail mounting always makes sense for industrial computers, when the physical neighborhood of electronics and control with comprehensive electrical equipment is desired. A typical example is a PLC, which can ultimately be an industrial computer and should be closely associated with the electrical system to be controlled. Usually DIN rail systems are rather small, since there are standard specifications for the package size and in many cases there are physical limitations. The dimensions often result from the specific shape of the front cover of the electrical installation cabinet or from standard distribution boxes, which have mounting rails on their backplane. Their dimensions are standardized and the various types are summarized under DIN EN 60715. The concept is often preferred in reasonable application sizes. An example of this type of installation is the special housing realized by HEITEC for a lightning current analyzer manufactured by Phoenix. The application is characterized by multiple electrical components for pure data processing, robustness of the mechanical parts predefined by the customer, the need for integration in the customer’s system environment, as well as the connectivity to larger networks. The integration of components and control technology is relatively easy to realize and allows a certain extent of customization. The range of standard DIN rails available on the market is limited and not comparable with the modular 19" system. Complex and closely interlinked systems can hardly be achieved, and if so, it is only on the basis of proprietary connectivity architectures.

19" Technology

For more complex systems with several electronic devices that have to communicate closely linked, the 19"technology fits much better. It includes individual racks in very different and scalable sizes, starting from a plug-in unit in the shape of a cassette 6U (i.e. 30.48 mm) wide, 160 mm deep and 3U (or 133.35mm) high up to large units, which are19"wide, 600 or more mm deep and 15U+ high (i.e. 666.75mm or more). In addition to simple 3U or double 6U Eurocard formats the group of "rack-mountable" components includes standard backplane architectures and industrial PCs. It is a big advantage that these mechanical solutions are based on proven standards such as IEC and IEEE and are easy to scale depending on the requirements, as there are: EMC security, fast placement and standard sizes, or use in mobile applications, installation on board and adaptation to specific dimensions. Appropriate solutions can be implemented relatively quick, cheap and easy, from fast low-cost integration to complex vibration-proof or high-availability versions, because this technique supports a wealth of standards, which also relates to the use of electronics and all conventional board and backplane standards. Sophisticated interfaces for high-speed transmission, hot swap capability and simplified validation are facilitated by standards such as VME, CPCI or CPCIserial. These do not only allow the easy integration ("slide-in") of the modules, but also enable the access to extensive accessories such as cooling devices, power supplies and lots of compatible components such as EMC versions or versions with increased stability for mobile applications.

The obvious potential of high mounting density offers advantages, where other solutions have reached their limits: High processing power and data transfer rates, multiple interfaces, the interaction of the individual modules in terms of memory access, a large amount of CPU as well as complex graphics processing require tight connectivity, as there is limited space within the housing. The 19” technology is an ideal solution for these requirements. A good example is the housing solution based on19" technology for the control IPC of an AOI/AXI inspection system which was implemented by HEITEC in close cooperation with the customer Viscom AG. High throughput with many slots on the motherboard - as required particularly for industrial image processing, real time performance, easy implementation, high precision and inspection depth as well as adaptability were requirements which are also related to the housing technology.

Another big advantage is the flexibility of the 19"technology, as there are possibilities to use the technology – with some optical adjustments– also for desktop cases, e.g. when a respective appearance is required for test and measurement applications or laboratory equipment.

Additionally, the possibility to combine DIN rail mounting and 19"technology should be mentioned: In order to connect these two worlds and to solve the problem that mounting various PCBs (printed circuit boards) or the combination of automation equipment and embedded computing technology in 19" cases is a real mechanical challenge, HEITEC has developed a DIN rail adapter. This allows to combine and integrate electric devices and PCBs with different mechanical designs within one housing. The length of the DIN rails is 100 to 400 mm, and they are screwed to the housing with special adapters. Thus, DIN rail modules embedded computing boards can be mounted in parallel in a 19”rack. For maximum versatility, these DIN rails are also usable from rear.

In summary it can be said, that despite its most complex contents, 19"technology ensures an easy system integration and maintainability. When a fast, cost-effective and robust implementation with proven components is required, the 19"technology is virtually the only option for a multitude of housing solutions. However, for very small housing solutions it proves to be rather unsuitable.

Small enclosures

Small housing solutions are always suitable if there is no need to link individual systems closely with other electronic or electric components, if the components can be loosely integrated into the overall system and if customers have very individual, specific needs. There are no overall standards existing for these solutions. In terms of a cost-effective implementation, however, proven technologies and standard components should be considered as far as possible, e.g. for EMI shielding. The advantage is the precise implementation of the requirements, and in large quantities, the housing solutions can optimize costs. On the opposite there are no comprehensive standard kits that can be easily used for small housings, and a prototype for such a solution proves to be expensive and time consuming. Box PCs are a good example for that.

Conclusion

The overview above can only be a rough categorization. The complexity of choosing the right housing can merely be touched, but it is groundbreaking in durable industrial environments, both in terms of technology as well as costs. With regard to that, the advantages of the cooperation with a partner like HEITEC are obvious, because they have not only many years of experience and a large design library for the implementation of various housing solutions in each of these areas, but they can also offer the corresponding product depth and a large standard portfolio, which is immediately available. A cooperation like this includes the access to valuable consulting, helps to find the best components and provides building blocks for a cost-effective solution immediately. It enables to keep non-recurring expenses within a given limit, even for small quantities.

Captures:

Example for a DIN rail housing: lightning current analyzer from Phoenix
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19"IPC housing of the Viscom application
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HEITEC Corporate Profile 

HEITEC represents industry expertise in automation and electronics and offers solutions, products and services in the field of software, mechanics and electronics. 

In early 2013, HEITEC took over the complete electronics packaging systems line from RITTAL and with it, the development, manufacturing and sales of all standard articles and customer-specific solutions for Europe and worldwide.

Over 2000 customers increase their productivity and optimize their products with the help of HEITEC's state-of-the-art, reliable and economic system solutions.

A work force of 1000 employees at numerous sites worldwide provides high-quality industry skills close to the customer. More than 60% of HEITEC’s employees hold a graduate or postgraduate degree in technology.

During the last years HEITEC has grown substantially more than 10% – doubling its turnover within five years.

For more info: http://www.heitec-electronic.com  
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