Super-Multipoint Temperature Measurement Technology
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Abstract

Energy consumption in data centers has recently increased remarkably. For energy-
efficient data centers, optimization of server room cooling is becoming very important
because about 40% of the total energy is consumed by this air conditioning equipment. We
have developed super-multipoint temperature measurement technology based on optical
time-domain reflectometry of optical fibers to obtain accurate and detailed temperature
distributions of data center server rooms. A special signal correction algorithm has been
developed to enhance the spatial resolution to up to twice that of conventional equipment.
We have also developed technology for laying out optical fiber as a sensor for obtaining
accurate and efficient temperature distributions.
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Fig.1-Energy consumption ratio in data centers.
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Fig.2-Temperature measurement principle by optical fiber.
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Fig.3-Schematic diagram of signal correction.
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Fig.4-Installation of optical fibers for server rack.
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