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The Data Center In A Row Top Ten List

The DCR is energy efficient

The DCR construction cost is more economical and predictable
The DCR has back up ventilation

The DCR includes fire detection and suppression

The DCR provides Precise Cooling to each rack

The DCR can be easily expanded

The DCR is available with Tier II, III or IV power options

The DCR requires no special room construction

The DCR is available in various cooling options from 12 -60 KW

The DCR can be depreciated over 5 years and provide portability
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#1 - The Data Center In A Row 1s Energy Efficient

Annual Enerpy Cost for a 20 KW computer load Conventional Foom vs. DCR

Conventional Room at V2°F /45%

Based on 17,000 BTU/H (SKW) for room load (lights people, solar gain and
transmission gain) and 63,000 BTU/Hr.(20 KW) computer load at 72°F room
conditions, An 8 ton computer room system would be required & is basis of the
energy cost calculated.

At 3010/ KW the estimated annual energy cost for an 8 ton systermn would be $ 8,000.00/Yr.

DCE Cooling System

Based on the same conditions A cooling system providing 68,000 BTU/Hr. (20
kW) cooling for computers with a return air temperature of 85°F is provided.

At 30.10/KW the estimated annual energy cost for this unit would be $ 4,000.00/Yr

In addition A 18,000 BTU comfort cooling system is included to cool the room to
80°F and will run for 5000 — 6000 hrs./vr. The power consumption to operate
this unit will be approximately 1.5 KW per hour. Adding $ 900.00 -1000/yr
energy cost for this system to handle room load.

DCR energy cost $4000.00 /year plus room AC cost at $ 1000.00 fyear $ 5,000.00/ Yr

Therefore the Estimated Enerpgy Savings for a 20 kW Closed Architecture DCR

$ 3.000.00/¥r.

Note: These calculations do not include the annual cost to humidify and de-
humidifiy but with the sealed construction aof the DCR, humidification and de-
humidification is substantially less

Additional Energy Saving Considerations

In the DCRE 60° F supply air is discharged inside the front section of each cabinet
at a positive pressure, resulting in the server fans operating at lower
speeds(consuming less energy). Additionally with the positive pressure at the
server entrance and a negative pressure at the server exit, the fans operate at less
resistance further increasing the efficiency of the server fans.



#f 2 The DMCR constmction cost is economical and predictable

\

Conventional S0 Sq Ft. - 20 Kw computer load - Computer Room

8 Ton Computer Room Air Conditioner with Distribmotion
Electrical Feeders to AC & UPS, from UPS to panel board to racks
Fire Detection 8 Suppression — Complete Room

Vapounr Seal and Soundproof Room

Monitoring System

Control Wiring

Back Up Ventilation with electrical and controls

30 KVA UPS with 15 min. battery and distribution panelboards
Six Racks

10. & Monitored 8 Controlled Power Strips

11. General Contractor Mark Up 15-20 %%

12. Add 20-25% For Contingencies

LENaNpONE

Possible Adds

13. Conwvert Wet Sprinklers to Dry Pre-Action Sprinklers
14. Raised Floor - 500 Sqg. Ft + Ramp — Installed

Total Budget Cost p-

Six Cabinet 20 KW computer load Data Center In A Row

1. DMCR — Delivered and Imnstalled

2. Electrical to DCR and Condenser

3. Imterconnect to Existing Fire Detection System

4. Mechanical-Place Condenser, Refrigerant Piping and Condensate Drain

5. Contingencies — None i
Total Budget Cost ]

Installation and Operating costs for the DCR are typically 20-
30 % less than a conventional room and predictable.

Once you have calculated yvour costs for a conventional
system - call us for a budget for the Data Center In A Row
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# 3 — The DCR includes Back Up Ventilation

In the event mechanical cooling should fail or the air conditioning unit is not powered by a
generator, the Data Center In A Row includes UPS powered, low amperage, ventilating fans. These
fans are designed to draw in room air through dampers at the base of the racks. With room air of
80° F. or less, these fans are sized to move sufficient air to keep the air leaving the servers at 100°F
or less at full load. These fans can be provided with stacks to discharge the air above the ceiling,
further helping to keep the room temperature below 80°F. Each fan assembly provides back up
ventilation for a 7 kW load. Three fan assemblies for 20 kW load, six for 40 kW load and eight for
50 kW load. One damper, installed in the base module, is provided for each fan assembly.

These fans are turned on whenever the temperature leaving the racks exceeds a operator
adjustable thermostat, normally set at 87-88°F. The fans are powered from the systemm UPS to
ensure operation during a power failure. When the DCR is provided with a 2N power system, these
fans will be powered from a transfer switch ensuring these fans will operate from either buss. The
thermostat controlling these fans is located on the front panel of the Fire/Power panel and can be
programmed to lock out un-authorized adjustment.

Back UP Fan
Thermostat




g # 4 — The DCR includes Fire Detection & Suppression

To provide a high level of protection against loss of hardware and software, the
Data Center In A Row includes an economical fire detection and suppression
solution. As the DCR is a sealed system, the quantity of Ecaro 25 Clean
Suppressing Agent required to achieve sufficient concentration of gas to
suppress a fire is approximately 1/20 of the quantity of gas required in a
conventional room. As the gas is contained within the DCR, personnel are not
exposed to the gas.

The Fike SHP PRO Fire Panel is the same system used in data center
applications. It is provided with a local pull station, Abort Button, duct detector
and combination Strobe/ Horn Alarm indication. It meets all National NFPA /UL
codes. It will interface with most building fire panels and can be provided with
remote Strobe/Horn, Abort and Pull stations. It interfaces with the Ventilation
Fans, UPS and AC Shutdown circuits provided in the DCR. However, NFPA 2001
allows for override of the UPS and AC Shutdowns when a closed system is
provided with a clean suppressing agent to suppress a fire minimizing loss of
computer time.

ATRONE & MCEN

NAMGAL FULL
Ecarc 26

Clean
Supgressien
Acerd

CMERIENCY
FONGE CFF

Gauge to
verify
cylinder
charge

Fike SHF
FRD Fire
Fancl




# 5 — The DCR includes monitoring of rack temperature
and adjustable cooling supply dampers for each cabinet

Each cabinet in the Data Center In A Row includes an adjustable damper in the
lower front inside base. This air is discharged at a temperature of 60 - 65° F. The
quantity of air being discharged is based on the power consumption of the
equipment in that cabinet. To determine if sufficient air is being supplied, the
leaving air temperature is continually monitored via a network compatible
monitoring system. If the leaving air temperature is higher than the average of all
the cabinets, the damper can be opened more to allow an increase in the quantity
of air entering the cabinet. If the leaving air temperature is lower than the average
of all the cabinets, then the damper opening can be reduced accordingly.

As these dampers discharge air up the front side of the cabinets, the servers draw
cool pressurized air (60-65°F). This results in reduced server fan energy and better
air distribution to the top of the racks.

Standard Rack Temperature Monitoring
as viewed via Internet or SNMP
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