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Application Note


Data Center Monitoring Using Arch Rock Primer Pack / IP
Overview
This note describes how the Primer Pack may be used in a data center to reduce cooling and power costs, improve equipment safety, and help maintain physical security.  Primer Pack can monitor the effectiveness of the cooling / HVAC system, track AC power usage by rack-mounted servers and computing equipment at any granularity, thermal monitor exhaust from servers, alert on opening and closing of cages or computing rack doors, etc.  
Sensors
Door Switch

A simple magnetic switch can be used to monitor the opening and closing of doors.  This can be useful in monitoring physical security of computing racks and co-location cages.  
A magnetic contact switch consists of two parts – one piece containing a magnetic reed switch
 with two wires and another unwired one containing a small magnet.  The two parts must be attached in close proximity (specified by the vendor of the switch – typically a few millimeters) on the stationary and moving parts of a door, or on two parts of a double door.  Typically the wired switch part would be attached to the computer equipment rack frame and its wires connected to the AR Sensor Node, while the other part can be attached to the door itself.  Connecting the reed switch to the Arch Rock Sensor Node’s expansion interface is illustrated in Figure 1.
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Figure 1  Connecting the Magnetic Door Sensor
When the door is closed and the two parts are within the specified distance of each other, the reed switch will be opened by the magnet and the two wires will form an open circuit.  When the door is opened, the magnet moved away and the reed switch is closed, forming a closed circuit (zero resistance) on the wire leads.  The Arch Rock Sensor Node can detect this via the SWITCH input of its expansion interface.  The equivalent electrical circuit formed by this connection is also shown in Figure 1.

Once connected, the switch input of the Sensor Node should be enabled and configured.  This can be accomplished via the Arch Rock Gateway Server’s GUI.  The process is illustrated below.

<TBD…>
Following these steps, the state and history of the door opening may be viewed in the AR GUI.  In addition, an alarm may be set to generate an email alert whenever the door is opened.  The following illustrates the process.

<TBD…>
Air Flow Sensor

An air flow sensor can aid in determining the efficiency of the Computer Room Air Conditioning (CRAC) system at various points in the data center space or within a rack, or else to monitor fan failure on individual components inside a rack.
In this example we use a specific air flow sensor manufactured by a specific vendor.  This variable voltage output sensor is based on MEMS technology.  It detects free air flow and indicates the measured value as an analog voltage output which can be read by the Arch Rock Sensor Node and reported via web services or in the Arch Rock Gateway Server’s GUI.  The sensor itself should be placed in the location where the air flow needs to be monitored – at the output of a CRAC register, at the air vent in a cold aisle, at the intake of an equipment rack, or at the exhaust of a server.
The measurement range of the device is from zero to 3 meters/sec of air flow velocity, indicated as a linear DC voltage in the range 0.5 Volts – 2.0 Volts.  Connecting the air flow sensor to the Arch Rock Sensor Node’s expansion interface is illustrated below.
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Figure 2 Connecting the Air Flow Sensor

The air flow sensor device requires power supplied to it, ideally at 3.3 Volts.  The AR Sensor Node can supply this power, but connecting the sensor permanently to the power supply of the node would deplete the node’s battery unnecessarily.  Arch Rock provides a way to supply power to an external sensor on an as-needed basis.  When connected as shown above, under program control the AR Sensor Node switches on the power before taking a reading and switches it off afterwards.
Once connected, the ADC0 input of the Sensor Node should be enabled and configured.  This can be accomplished via the Arch Rock Gateway Server’s GUI.  The process is illustrated below.

<TBD…>

Following these steps, the current value and history of the air flow may be viewed in the AR GUI.  In addition, an alarm may be set to generate an email alert whenever the air flow exceeds or falls below desired threshold values.  The following illustrates this process.

<TBD…>
Thermal Sensor

An external RTD or thermistor type thermal sensor attached to an AR Sensor Node can be used to determine the effectiveness of the cooling systems or the effectiveness of the fan cooling of servers.
AC Power Meter/Sensor

Ordering Information

Magnetic contact switch vendor/distributor information
http://www.cherrycorp.com/english/sensors/pdf/MP2019_Series.pdf
http://rocky.digikey.com/scripts/ProductInfo.dll?Site=US&V=85&M=MP201903
Air flow sensor vendor/distributor information
http://www.components.omron.com/Products-MicroSensors.shtm
http://oeiwcsnts1.omron.com/marcom/pdfcatal.nsf/0/DF05729352130FE8862571AE00744CC2/$file/D6F-V+7.06.pdf
http://rocky.digikey.com/scripts/ProductInfo.dll?Site=US&V=39&M=D6F-V03A1
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