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IT cooling: how small businesses can achieve enterprise-class standards?
Bernd Hanstein, Vice President Product Management IT, Rittal, Herborn
In light of today’s data-driven business models, even small companies have to contend with growing IT needs. When they expand their computing environments and install the latest class of servers, the issue of cooling becomes acute. Legacy air-cooling systems are no longer sufficient. This article explains how to leverage refrigerant-based alternatives to achieve enterprise-class standards of hardware protection.
Expanding a small-scale, air-cooled IT hardware environment to create a multi-enclosure facility often calls for a new cooling strategy. Depending on the available building infrastructure and the intended use of the equipment, the first and most fundamental question is whether water-based or refrigerant-based cooling is more appropriate.
Is water an option?
Water-based cooling is possible in principle, even in smaller-scale IT environments. However, it requires a water supply system of a type common in factories but not usually available in office buildings. For this reason, it is necessary to invest in a chiller at the same time (piping, pump, free cooling and chiller units). However, operating costs will be lower, as the water can be cooled by ambient air for much of the year. It makes sound business sense to calculate the total cost of ownership – including both capital expenditure and ongoing operating costs. 
The right refrigerant
DX solutions for cooling IT equipment require less capital expenditure than water-based ones. DX (direct expansion) solutions employ conventional refrigerant-based cooling with a split system and a compressor. Cooling is via a closed-loop refrigeration cycle, featuring an evaporator, a compressor, a condenser and an expansion valve. The principle is simple: a refrigerant evaporates, absorbing heat. The compressor takes the gaseous refrigerant in, and compresses it under high pressure. In the condenser, the refrigerant releases heat as it reverts to a liquid state. It then expands again by means of a throttle or an electronic expansion valve, and the cycle begins again. Refrigerators and freezers also make use of this principle
The initial cost of installing refrigerant-based cooling systems is generally lower than with water-based alternatives. This is because it is less expensive to run relatively thin copper cables through a wall than water pipes. However, operating costs can be higher, as the compressors require a constant supply of electricity.
Cooling systems – choose with care
Many manufacturers of IT cooling systems employ refrigerants R-410A or R134a, which have a high volumetric cooling capacity. This means effective cooling can be achieved with smaller compressors, enabling very compact systems.
Both cooling-equipment manufacturers and operators are obliged to comply with legislation on refrigerants. In Europe, the rules can differ from country to country. The legislation defines what quantity of a given refrigerant may be used under what conditions, at what type of installation site. The safety data sheets that all manufacturers must supply with their products specify the type and quantity of refrigerant employed.
Operators must also ensure their cooling systems are suitable for use with IT equipment. Only state-of-the-art systems continuously control the compressor power via the temperature of the server inlet air, and operate with an inverter-controlled compressor that keeps the cool air constantly at the set-point temperature. This prevents the supply of excessively cold air that could cause condensation. Speed-controlled EC fans (brushless direct-current motors) are a good choice, as they can precisely control the air volume according to requirements. They are also extremely energy-efficient.
High failure resilience can be achieved by deploying completely redundant solutions, where all components, such as compressors, heat exchangers, and the power supply, are duplicated.
Take extreme temperatures into account
The outside temperature at the installation location must play a role in selecting a cooling system. If temperatures can be extremely low, for instance in Northern or Eastern Europe, the external unit will require a winter kit. Similarly, a suitable external unit should be deployed in hot climates. Other issues to consider are the maximum permitted distance between the external unit and the server room, and any difference in height. These parameters determine the quantity of refrigerant employed, and the system’s cooling capacity.


What output class do we need?
Another key selection criterion is the total output of the IT infrastructure to be cooled. DX cooling is suitable for a low to medium total power dissipation of up to approximately 40 kW, distributed evenly across the IT racks. Water-based cooling is worthwhile for a total output of about 40 to 50 kW.
What systems are available?
Enclosure-based cooling with DX units is the quickest and easiest solution to implement. The units are simply mounted on the side panel inside IT racks. One example is Rittal’s LCU DX (Liquid Cooling Unit), available with up to 6.5 kW output. The LCU system features horizontal air circulation, supporting the conventional method of front-to-back air flow to the 19-inch racks. Cold air is blown directly in front of the components. After being warmed by the servers, the air is drawn into the cooling unit at the rear of the enclosure and passes through the heat exchanger, which cools it down. This method requires IT enclosures that are sufficiently air-tight, such as Rittal’s TS IT series. Otherwise cold air will escape, impacting overall efficiency. LCU DX units are installable in 800-mm server enclosures.
The Rittal LCP DX (Liquid Cooling Package) is another example of a rack cooling unit. Suitable for 12 kW power dissipation, it can be mounted on the side of an IT enclosure, enabling a single device to cool two enclosures. One version of LCP DX blows cool air out to the front and can be employed to create solutions with a cold aisle that cools multiple IT racks.
Roof-mounted cooling units
Compact roof-mounted cooling units are also available as one-piece solutions equipped with a heat exchanger and a compressor. These systems are capable of cooling up to 3kW power dissipation. They also blow cold air in front of the 19-inch racks, where it is sucked in by the IT components. However, they discharge the warm outlet air into the room, heating it up. Solutions of this kind can be appropriate in rooms with existing climate control systems. The units would be useful, for example, to quickly implement IT cooling on the 15th floor of a high-rise building where no structural alterations were permitted.
Conclusions
Cooling technologies should be selected on the basis of the building infrastructure, the intended use of the IT hardware, and estimated total cost of ownership. Predicting how the IT landscape will develop over time is the most unpredictable variable. Many organizations are operating oversized cooling systems and bearing unnecessary costs as a result of overestimating in-house IT demand. By deploying state-of-the-art, modular and rack-based climate control systems, enterprises can remain flexible and responsive to changing IT needs well into the future.
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Image 1 (fri160403300.jpg): The Rittal LCU DX cooling solution is a refrigerant-based split system available with outputs up to 3kW and up to 6.5kW.
Image 2 (fri160403400.jpg): Rack-based cooling with the LCU DX split system:  the refrigerant-based split system consists of an internal unit (evaporator) and an external unit with an inverter-controlled compressor. It provides efficient cooling without wasting space.
Image 3 (fri130404052.jpg): Depending on the intended use of the equipment, it may be less expensive to cool individual racks rather than the entire room. Rittal’s LCP DX was specifically developed to cool small-scale IT rooms, and routes the cold air at the correct temperature direct to the hardware.
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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 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 and still run by its owner, Rittal is the largest company in the 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. 
For more information, visit www.rittal.com and www.friedhelm-loh-group.com.
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