


Disclaimer

« The primary purpose of this session is to inform and provide information to
the audience. The views, information, or opinions expressed during this
Fresentat|on and/or its associated/referenced materials are solely those of

he individuals and/or organizations involved and do not necessarily
represent those of Tridium, its affiliates or its employees.

« With respect to this presentation and the information and materials
presented, Tridium makes no warranties, express or implied, including the
warranties of merchantability and fitness for a particular purpose, or
assumes any legal liability or responsibility for the accuracy, completeness, or
usefulness of an¥ information, apparatus, product or process disclosed, or
represents that its use would not infringe privately owned rights.

 Tridium is not responsible for and does not verify the accuracy or reliability of
any of the information contained herein. Results referenced, it any, may vary
and past performance is not indicative of, and Tridium does not guarantee,
future results. This information does not constitute professional or other
advice or services and is presented for informational purposes only.
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Introductions

Mitch Reed Richard Warner, P.E.

Division Manager Director, Solutions Architecture
Conti Controls Albireo Energy
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Agenda

Quick Overview
Data Center Challenges / Opportunities

Solution Examples / Discussion
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Anatomy of a Data Center
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Facility Challenges / Opportunities LBo it

» Space Management
 Power / Energy

» Cooling / Heat Rejection

» Security / Monitoring

» Operations / Maintenance
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Solution Example

Weather Station Outside Air Conditions:

oA Tem p:IEEEG Wet Bulb: Baro Press: wind speed: [IEERTTIN

Wind Direction:

COLO1 Critical Monitoring

Cold to Hot Aisle DP Monitoring
Pressure
CIEEINE I 0.0200 in/wc |

Sup Fan Spd Cm d 6.5 %
Min Fan Spd | IR

Hot Aisle to Qutside DP Monitoring

Pressure
Pressure Sp
Rel Fan 5pd Cm d
Min Fan 5pd |IEGKEI

Cold Aisle Temp Monitoring

Average Temp 87.6°F

Max Tem p M7.7*F
Max Tem p Sensor
Min Tem p
Min Tem p Sensor
Deviation Alarm Limi [NEEEEN

Deviation Alarm Alarm

Hot Aisle Temp Monitoring
Average Temp
Max Tem p
[UEVEENRT LT HALL TET34
Min Tem p
Min Tem p Sensor

Deviation Alarm Lim i 3.5°
Deviation Alarm Alarm
Relative Humidity Monitoring
Average Hum A %R

Max Hum

Max Hum Sensor
Min Hum 24,5 55 B

Min Hum Sensor
Deviation Alarm Lim i

Deviation Alarm Alarm

L] [
O=EF - O
OO0 0D DR B0 000 00 830 60 368 &j
= Bl : E E
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Rack Pressure Control - Cold To Hot Aisle AP TRUSIOIN

Diff Press Monitoring

Central Controller Control Loop Descriptions

DATA CENTER SERVER RACK PRESSURE CONTROL (COLD TO HOT AISLE DP
Supply fan volume is controlled on a per data center basis.
Differential pressure setpoint: 0.02” wc

There are twenty (20) cold aisle to hot aisle differential pressure sensors in the data center. The central controller controls the
cold aisle to hot aisle differential pressure automatically by sending an output signal (supply fan volume signal) to all the DEC
unit controllers over the BAS network while the units are in auto.

The operator can select to use the average or any single sensor for control. The operator shall not be allowed to select an
invalid sensor for control.

In single sensor select mode, if the selected DP sensor fails or goes out of range, then the central controller shall control to the
lower of the remaining DP sensors. As subsequent DP sensors fail or go out of range, then the central controller shall control to
the lowers of the available sensors.

If all DP sensors fail or go out of range, the central controller shall maintain the air volume at the last known value.

In average mode, the operator can select five (5) of the sensors for control (default initial sensors selected will be 2, 6, 10, 14,
and 18) the controller uses the average of the four (4) pressure readings closest in value and excludes the one value the
farthest from the group. This average value shall be filtered so that the value does not constantly change.

The excluded signal is noted at the BAS. If the excluded sensor value exceeds (from average) the deviation alarm setpoint 10
Pa, a deviation alarm is triggered. In averaging mode, if one (1) of the selected DP sensor fails or goes out of range, then the
central controller shall use the remaining four (4) DP sensors for averaging calculation. If multiple DP sensors fail or go out of
range, then the central controller shall use the remaining DP sensors for control. If all five (5) DP sensors fail or go out of range,
the central controller shall maintain the air volume at its last know value. Once all the selected pressure sensor values have
returned to a valid reading the central controller shall release the signal to the DEC’'s one unit at a time as described in the loss
of communications section.

In averaging mode, should one (1) of the selected sensors fail, the operator can select one of the remaining unused sensors to
be utilized in averaging mode and the loop calculations will continue as described above. All failed or out of range sensors shall
be indicated as such in the BAS graphics.
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Cold Aisle to Hot Aisle Pressure Control
Single Ingut Sele | [IIRIPIRUIRA
Muligle Input Scie B ITA, PDIT3PD

Master Ou 0.00000 infwc

Tgnare In Fau ue

Ignare In A lar

M andmuin D v il

e e —

The Central Controller manages the hot aisle containment differential pressures in the availzbiity

An operator can choose between single sensor, multiple sensor, or all sensor modes. When using
multiple sensors, the Central Controller uses the average of all valid selected sensors while

disregarding the sensor reading furthest from the average. Al Sensor mode uses the average of all
winlid rAameare

ressure Selected In Use Pressure Selected In Use
O MORE  raninjwe | faise | invaiic | PDIT 11
PDIT 02 NEEEEEETS TSN I POIT 12 IS TN T
IOAME] nzninjwe | faize | invaiid | PDIT 13 HEM [ faise | Invaiid |
I naninswc | faise | invalid | (ZB]IRPY naninwc | false | invalic
BINMOEY  naninjwe | faise | invsiic | PDIT 15
ORI naninwe | faise | invaiid | PDIT 16 IEETEDIETE
OO NMN  naninswe | faise | invatia | PDIT 17 IEFTITTE B T
(oI naninjwc | faise | invalid | ZBINRE naninjwc J faise | invalid |
s in PDIT 19 IEEEINT KA I
PDIT 10 TN TN T PDIT 20 IEEEETS T
DEC05 DECO6 DECO07 DECO08
25.0 %
DEC 13 DEC 14 DEC 15

u
v




Rolling Average Block - Vykon Pro

== HALL_PDITO1
WAL PDIT_NO1 @
Numeric Writable

HALL_PDIT_INO2 0
Numeric Writable

Sample Count
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Out Alarm {alarm,unackedAlarm)
10 Alarm {ok}
fnt6 - {null}

Mode  Sighlnpul
Single Input Select PDIT
P )2

HALL_PDIT_INO6 ® (HALL_PDIT_N11 ®

Numeric Writable [Out e dAlarm Numeric Writable

[0ut - {rukumsckediar] : SAsm) Gdel (0wt - {rulunackedham]

(I3 -0.250 in/we {faut,stale) {In3 -0, faul.stale]

Int0 - {null} [Maximum Deviabon ______-inf infwe {o [0 -{null}
] int6 - {null}

HALL_PDIT_IN12 O
Numeric Writable

TRIDIUM

cold_Hot_Master (Rlng Avg Maste) -

@ Facets
{57 Proxy Ext
&= Out
@ No Valid Input
@ Deviation Facets
@ Maximum Deviation
D Maximum Deviation Input
D Config Status
D Fault Cause
) Mode
Propagate Flags
© Number Of Inputs
) Input Slot Name
Single Input Select
) Multiple Input Select
) Ignore In Fault
) Ignore In Alarm
PDIT1
PDIT2
PDIT3

© PDIT4

rage O 5] £ (o ) PDITS

Maximus
Tn Servon_Cold_ HAC [ 2] DP_inUse | @ cold_Hot_Master | (&) H @ PDIT6

Mgt

-
i
.

i HALL_POITO1 (Roling Avg)

units=in/wc,precision=4 in/wc,min=-0.5000 in/w
{7 Proxy Ext null
o
o :
) Propagate Flags "
Deviation Facets
Average Deviation

Maximum Deviation

D In Service Facets
In Service
Master Selected
Master In Use
Sample Count
Sample Rate
[ RolingAvgalarmExt

units=in/wc,precision=>5 in/wc,min=-nf infwc,max=+..

ault [#] down [] alarm
o lm-s;
por 1]
PDITLPDIT2PDIT3,PDIT4PDITS »
P -




Power Utilization Effectiveness TRIDIUM

PUE Example

TOTAL FACILITY IT EQUIPMENT
POWER POWER

* Servers
* Storage

PUE = Total Power /IT Equip Power
PUE =1/033
PUE = 3.0

Power
* Switchgear

IT Equip

UTILITY Load, 33%

COMPANY « UPS * Telco equipment
* Battery backup

HVAC Chiller,
34%

Cooling

* Chillers

* CRACs
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Solution Example TRIDIUM

Site dashboard

ViR i 8,914.1 kW 8,041.0 kW

e

() PUELEVEL 2 s TOTAL UTILITY LOAD | ] TOTALIT LOAD

{OWER MODULE A | i T POWER MODULE C

SENERATOR RUNMING . GEMNERATOR Rl GEMERATOR
AT

\ TRAMSFER CTRL : 5 1 TRANSFER CTRL | 7 TRAMNSFER CTRL

et

hls af S
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Migration Challenges / Opportunities TRIDIUM

» Standardization

» Planning Downtime

» Mitigating Data Loss

« Improving Data Modeling

» Optimizing User Experience
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Solution Example
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case study

70’s-Era Big-City Plaza Transforms
from Inside Out With N4 Upgrade

“50+ floors, 60,000+ points,
6 different protocols, and a
multitude of control lines.
We need to put this jigsaw
together in a way that is
unified and useful to building
operators. Harnessing the
Niagara Framework" has
allowed us to simplify the
complexities of building
automation.”

Mitchell Reed
Manager
orporation

FAST FACTS

Project Typ

TRIDIUM



Solution Example TRIDIUM

N MNI 0 Alarms a Trends E Schedules @, Search

Building Overview Building Equipment

Los Angeles
2 Alarm Counts Performace

Grade A+

Floor 1
Floor 2

Floor 3 t} Show More

Floor 4

VAV 202 VAV 202

Floor 2  esr o5 Network Devices

VAV 302 VAV 302
Floor 3 69.6 °F 69.6 °F 79

VAV 402 VAV 402
Floor 4 69.6 °F 69.6 °F

Ty Show Mare

Energy Metering

KW

. ?,72[?2,365 o &

1,627

365 mm

[ake Forest
Weather

‘@ 64.2 °F

Clear

NS 024

APRIL 15 -17 | ANAHEIM, CA

4 (. 1202364.9




TRIDIUM

Thank You!
Mitch and Rick
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