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Danfoss Turbocor units 
improve efficiency 
and lower costs at 
California data center
Expert team builds three 1,400 Ton chillers powered by 21 

Danfoss Turbocor compressors to improve efficiency and 

lower costs at California data center. 

Extraordinary chiller 
e"ciency produce 
annully savings of 
up to

50%

http:\\turbocor.danfoss.com



Challenge and solution

The world leading company in 3G, 4G and next-generation 

wireless technologies, houses multiple data centers at its 40 

building campus in San Diego. In order to power the campus, 

the company uses an expansive, on-site energy infrastructure 

with gas turbine generators to provide prime power. Absorption 

chillers that utilize the exhaust heat from the gas turbine 

generators provide the primary cooling for the data center. 

According to some estimates, for every 100 watts spent on 

powering the servers, another 50 watts is needed to cool them. 

When operating at peak performance, costs associated with 

powering and cooling data centers are enormous. 

In an effort to ensure the highest level of energy efficiency and 

to lower the total cost of ownership, the company decided it 

was time to upgrade its existing system. As part of the combined 

cooling and power requirement, the company needed to 

replace a 700 ton chiller with a new 1,400 ton chiller to provide 

reliable critical backup chilled water services to maintain proper 

temperature in the server rooms. 

There was no off-the-shelf technology available to meet the 

specific requirements of the job and a team of experts was 

assembled to create a custom solution. The result is the first-

of-its-kind ArcticCool ACW1400GT5022 – a 1,400 ton chiller 

equipped with seven Danfoss Turbocor compressors. The new oil-

free chiller provides sustainable variable speed energy efficiency, 

compressor redundancy, deep turndown flexibility, extremely low 

maintenance costs, and low noise. Since installing the new chiller, 

the company has saved more than 30% on compressor energy 

costs annually. 

Experts Seek Industry’s Best Technology 

At the onset of the project, the company knew that it wanted 

a solution that would lower the total cost of ownership. They 

partnered with Distributed Energy Solutions to design and 

implement a customized solution. Murray Millander, CEO of 

Distributed Energy Solutions, knew that the job would require the 

use of the industry’s leading oil-free compressors from Danfoss 

Turbocor. Millander decided to partner with ArcticCool, a leading 

manufacturer of Danfoss Turbocor based chillers, because of the 

team’s engineering expertise with Danfoss Turbocor compressors 

and diverse experience with many technologies and controls 

found in data centers.

“This was an extremely exciting project that required a lot of 

creative problem-solving.  When I initially learned the specific 

details, I knew we were going to have to utilize the best 

technology available today to make this project a success,” 

commented Millander.  “The technology of the ArcticCool/

Danfoss Turbocor solution was vital to the overall success of the 

project.”

Creating a Compact and Powerful Design 

Millander explains that the team faced two overarching 

challenges in the design of the chiller unit. First, no North 

American manufacturer had ever built a Turbocor chiller this 

large. Additionally, the chiller had to be custom-made to fit in a 

small space. According to Millander, they needed to find a way 

to fit a 1,400 ton chiller into the same space where the 700 ton 

chiller was positioned. Since they couldn’t expand or redesign the 

machine room, the team needed to figure out a way to create a 

very powerful, yet compact chiller.

Due to these space requirements, Millander knew that one 

chiller would have to house seven Danfoss Turbocor TT500 

compressors. “Thankfully, the compressors are extremely 

lightweight and compact,” says Millander. Danfoss Turbocor 

compressors weigh approximately 300 lbs. and require about half 

the space of a traditional compressor. 

The team successfully incorporated all compressors into one unit 

and achieved another feat by engineering the heat exchanges to 

physically and thermally accommodate seven compressors in one 

single circuit – something never done before in North America.

ArcticCool 1,400 chiller with Danfoss Turbocor compressors provide reliable 

cooling and maintain proper temperature in the server rooms.

Two-stage centrifugal compression, variable speed combined with intelligent 

electronics deliver high full and part load energy efficiency.
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A Highly Efficient System 

The chiller is designed with additional features that significantly 

increase the overall energy efficiency of the system, helping to 

reduce the company’s carbon footprint. Each Danfoss Turbocor 

compressor is up to 50 percent more efficient than constant 

speed compressors in the same size range. Additionally, the 

monitoring can take place on-site or remotely via a web-enabled 

diagnostics system. 

All ArcticCool chillers leverage the Danfoss MCX adaptive logic 

controller. This compressor-specific controller was developed by 

Danfoss to properly operate the Danfoss Turbocor compressors 

at maximum efficiency and reliability within its envelope and to 

avoid operating conditions that impact the system’s productivity. 

The overall system is controlled by ArcticCool’s ArcticJACE, which 

features a hardware-based TridiumTM platform which controls 

the compressors, chilled water pumps, cooling tower fans, bypass 

valves, and system resets. 

Additionally, Danfoss Turbocor compressors are equipped 

with oil-free magnetic bearings that provide quiet and reliable 

operation. By levitating the shaft, there is no metal-to-metal 

contact, which eliminates friction. Without friction, there is no 

need for oil or oil systems, which results in less energy use to start 

and keep the multiple compressors running. It also eliminates 

maintenance costs and all of the oil management accessories, 

such as oil heaters, oil pumps, oil separators, oil filters, annual oil 

testing and disposal.

The integrated variable frequency drive design of the Danfoss 

Turbocor compressors provide variable speed capacity and 

pressure control, which means that the seven compressors in 

the chiller unit work at their most efficient points given any set of 

conditions. Millander knew that this would allow the compressors 

to respond accordingly to the demands, resulting in more 

optimum energy savings. By having only one moving component, 

maintenance and operating costs will be greatly reduced in the 

coming years.

“This was one of the most efficient systems I’ve been involved in 

creating,” says Millander. “Our top priority was to provide a system 

that would save time and money and the team at ArcticCool 

was very skilled in leveraging their experience with the Danfoss 

Turbocor products. Together we developed a truly exceptional 

system that specifically fits the customer´s needs.”

Successful Installation and Operation 

Once the chiller’s production was complete, it was shipped to San 

Diego, accompanied by a team of ArcticCool engineers. Millander 

recalls that the installation of the 1,400 ton chiller was a success. 

The compact size of the chiller unit had a ½ inch of clearance 

on all sides – a near perfect fit. Additionally, within a week of 

installation, the chiller unit was functioning flawlessly, helping to 

save more energy and lowering operating costs.

Millander says that the ArcticCool/Danfoss Turbocor chiller 

continues to perform at optimal efficiency, operating at an 

average of up to 0.4 kilowatts per ton, providing significant 

operating cost savings. Because it uses the oil-free ArcticCool 

and Danfoss Turbocor technologies, the company’s carbon 

footprint is also significantly reduced. The single unit offers reliable 

performance and required minimal installation, servicing and 

maintenance. 

 “Our client is very pleased with the solution we delivered that he 

decided to buy two additional 1,400 Ton chiller from ArcticCool 

with Danfoss Turbocor compressors to be installed at the same 

chiller plant”, commented Millander. “We’re pretty sure these three 

1,400 Ton chillers are the largest chillers in the U.S. that is trusted 

for critical duty applications.”

The two additional 1,400 Ton ArcticCool chillers with Danfoss 

Turbocor compressors shipped in December of 2014 and will be 

installed beginning of 2015 in San Diego, California. 

Oil-free operation reduces maintenance and mechanical complexity and delivers 

very low operational costs.


