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We look forward to
hearing from you

Please put all your questions into the
panel with the Q&A icon.




Agenda

Strategic Partnerships and Opportunity
NHSaves utility partners value partnership to drive energy efficiency projects

Controls Overview and RCx Introduction
Overview of EMS architecture and RCx opportunities

Case Studies
3 Project examples highlighting how NHSaves utility partners can support your projects




Benefits of Utility
Strategic Partnerships

* Allows for a multifaceted approach in
providing integrated solutions to C&l
customers’ unique needs

* Wealth of resources and expertise
available, enabling your organization to
develop more effective programs and
strategies

* Provide access to incentives and
funding opportunities to support your
energy efficiency initiatives
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Opportunities with EMS

O EMS is the new lighting in terms of cost-effective and
prevalent energy savings opportunity

O Often underutilized, lacking support/expertise,
outdated and inefficient

“You cannot

O Potential opportunities manage what you
= N nstruction systems ST (HCESIE
ew constr y (or trend)! ”

= New systems with no pre-existing EMS
= Existing systems:

Complete replacement Add-on or expanding
Partial system replacement/upgrades Integration
... Component replacement Software or front-end updates
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EMS Architecture
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EMS Architecture

Management
Level

Integration
Level

Field Controller
Level

Sensor /

. Actuator Level

Your Source for Energy Efficiency ﬂ
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N
EMS Architecture

Management
Level

Integration
Level

Field Controller

Level
s Input/Output Points:
- End Devices
- Sensors
Sensor/
| Actuator Level
\
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EMS Architecture

Management
Level

Integration
Level

-

Equipment Controllers:
- Typically, 1 per

Field Controller system
Level .
- Local programming/
trends
K - Standalone Devices
Sensor/
~ Actuator Level
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EMS Architecture

Management
Level

Supervisory

Integration Controllers:
Level .
- Integrate equipment
controllers
- Universal
Field Controller programming
Level
Communication
- BACnet
- Modbus
- Proprietary
Sensor//
~ Actuator Level
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EMS Architecture

Management Workstation/Server:
Level - Manage operation
- User
Integration interface/graphics
Level

- Change set-points
- Create/collect trends

Field Controller
Level

Sensor//

~ Actuator Level
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Basic Components of EMS

03 [

INPUTS/OUTPUTS,
SOFTWARE POINTS

m MENU STRUCTURE
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Basic Components of EMS - Points

INPUTS/OUTPUTS,

SOFTWARE POINTS INPUTS Signal from the sensor (CT, temperature) to the

controller that provides information concerning changing
conditions

Signal from the controller to a component (relay, motor
OUTPUTS giarter, actuator), that performs an action on an end-
device (damper, valve)

SOFTWARE Calculated or passed through the controller, as opposed to
(or Virtual) hardwired physical points.

Points the controller aims to maintain (setpoints) or
provide monitoring/diagnostics feedback (alarms)
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Basic Components of EMS - Points
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Basic Components of EMS - Menu Structure

(
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Basic Components of EMS - Menu Structure

Outside Air Conditions
Temperature 41.1°F
Humidity 40.2 %Rh
Enthalpy 122

Radiant Panel Listing : iy | : First Floor Overview
Induction Unit Listing 2 £k : : First Floor A
VAV Listing ' : . First Floor B
UH/CUH/EUH Listing o . - . : - S First Floor C
Exhaust Fans  p— . N E - : First Floor D
KILN Systems ~ : . 1 e e First Floor E
FUME Exhausts 7 g Second Floor Overviey

Domestic Hot Water ST, - A ; Second Floor A
' Second Floor B

Ductless Splits O, : : P g :
— s AR T oy o A Bt o & o Second Floor C
» R e R i :

| Hot Water System 138 °F
1 Chilled Water System 65°F
CIRTU-1 70 °F
CIrTU-2 72°F
CIRrTU-3 69 °F
CIRTU-4 71°F
C1rTUS 70°F
Freezer Temp CIrtus 71°F
7°F Cdrtu7 69°F
Egﬂj s
Kitchen Gas Meter 14.501.600 CF CIRrTU-10 71°F
RTU's High Roof Gas Meter  10.919.150 CF D RTU-11 71°F
Boilers Gas Meter 6,314,270 CF CIRrTU-12 70°F
RTU's Lower Roof Gas Meter 6,199,840 CF CIr1u-13 G351
Water Heaters Gas Meter 205,736 CF E 2;3::; gg ,::
Main Electric Meter 9,688,244 wH D RTU-16 75°F
CIRTU-17 78°F
72°F

\ Second Floor D
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Graphics - Floor Plan
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Graphics - Floor Plan

To: BUILDING SUMMARY

FIRST FLOOR

CORRIDOR 102

o1t No COMmMim
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Graphics - HVAC

Floor Plan
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Graphics - HVAC

Unit Shutdown Override
RTU-2

FIb A “Duct Static Pressure will reset itself based on VAV Diagnostic Reset @ Reset © Off
Damper positions, Should be between 1.0 and 2.5 Duct Static Pressure Sp: 2,000 in W.C.

Discharge Air Humidity High Limit:
Retumn Air Humidity: 359 % Return Fan Speed Command: 65.6 % EconaniecEnaie
Return Air Temperature: 69.2 °F 2 Space Dehumidification Sp:
Space Humidification Sp:
Discharge Air Sp At 20 Degree OAT:
Discharge Air Sp At 60 Degree OAT:
Discharge Air Temperature Sp Active:
Minimum/Unocc Supply Fan Speed:

-
-
-
-
-
v
”
>
-

Mixed Air Damper Command: 64.3 % Discharge Air Humidity: 619 %

Discharge Air Temperature: 62.0 °F
Duct Static: 1.970 in W.C.

Humidifier Valve Command: 0.0 %

Mixed Air Temperature: 54.8 °F :rx L
[
Supply Fan Speed Command: 93.7 %

CHW Valve Command: HW Valve Command: 0.0 %
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Graphics - HVAC

:

5. Rest Room (1)
Library Storage (2)
Library Office (3)
West Vestibule (4)
Library Staff Office (5)
First Floor Stacks (6)
East Vestibule (7)
A& B Foyer (8)

Card Catalog (9)

HOT DECK $‘
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W

LK
k DA-T 56~
Setpoint 55 °

Alarm Monitoring
High Hot Deck DA Temp Nomal @
Low Hot O DA Temp Normal @
High Cold Deck DA Temp Nomal @
Low Cold Deck DA Temp Nomal @

Ty
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Graphics - HVAC
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Graphics - Chiller Plant

Saves
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CHILLED WATER SYSTEM
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CH1ISO.C | of |
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E ” CH1CHWE-T Output 421 degF |
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Graphics - Chiller Plant

CONDENSOR WATER SYSTEM

e - ] - . % CWR Qutside Air Temp/
- Humi
CT2A1S0-C CT2BISO-C ’—dw—‘
CT-2A CT-28 BP Wiv 2A-0 BP Vv 28-0 51.0 deg F
ok oo B ocen Bgni000% ] [ 1000% | [anorm
L ’ Ewes, CWs
- -
cermsns] _on | Carrans e o g o
Status Water Temp
e Qutput
‘” Cormand .
Output 80.2 % Output c;” Carrmand Off
- ‘]‘I v Status Off
Drain Viv-C _ CT1AISO-C cTIBISO.C ' T

9 oven |1 cwe

% —= Carnmand Off

Status Off =t
Cutput 0.0 % ﬁsﬁ,a# deg F

—
CWPS
— * — Carmmand Oon
— Status on
Sump Level [ ) ' t Cutput | 100.0 %
ﬁzg_o in City Drainage
\ -— - -— -~ % CWR
BF Vv 1-0 CWR-T
100.0 % 64.3degF

False

P -

NHSAVES ™ EverssURCE | Liberty Alciccos < Unitil



Graphics - Boiler Plant

Biomass Plant

Boiler 1 Flow Meter
BTU/h (x1000): 1,146.8 Btu/hr
Delta Water Temp: 6.6 °F Return Water Temp: 176.8 °F
Boiler Flow Rate: —

Biomass
’ BTU/h (x1000): 7122 Btu/hr
ca—

P-1 Delta Water Temp: S5:3°E
Pump S/S: Stop

Delta Water Temp Seipt: 10.5 °F d -
Pump Speed: 0.0% 4 _ Override
Pump Amps: 01A -

B-1 Entering Pump Failure: Normal
Water Temp: Pump YTD Runtime: 0.0

it i Flow Rate:
270.7 GPM Su Water Temp: 182.0 °F
B-1 Leaving i °
Water Temp: i ) »

181.9 °F

: Biomass Pumps Enable 2 i Retum Water Temp: 180.9 °F

Building i
>»

. >»

P-2
Pump S/S: Start
Pump Speed: 40.0 % Flow Meter
Boiler 1 Alarm: Normal Boiler 2 Alarm: Normal Pump Amps: 103A BTU/h (x1000): 299.5 Btu/hr
Pump Failure: Normal Delta Water Temp: 46 °F
Pump YTD Runtime: 3,136.5 Flow Rate: —

Supply Water Temp: 183.0 °F
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Graphics - Terminal Units

FTU-1

Outside Air Temp Nite Heat SP Space Temp =| 709

355
Space Temp SP = 720 |

Close Valve =

Secondary
Air

Airflow = 793

Supply Air Temp
87.7

Primary
Air
Inlet

MaxCFM =500 ] Min CFM 100 |

nmﬂ Q
CFM Setpoint
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Graphics - Terminal Units
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Graphics - Equipment Summary

| Induction Unit Summary Screen I

Induction Unit mmm
| 725 BURH 445 PPM 735°F | 650°F | 850F | B80°F | T40°F T2e°F T48°F
| LS 31 %RH B20F | ©50°F | 850°F | BBOF | 740°F 87.0°F EED0F “ '?‘“' U %
| N 31 %RH 740°F | esoF | ooF | smoF | 740F T30°F T5.0°F 0% 0%
| B 32 %RH 740°F | mooF | woF | smoF | 740F T30°F T5.0°F 0% 0%
| LS 28 %RH moF | ssoF | ssoF | eeoF | 7a0cF J0eE TLO*F 0% 0%
| IS 27 %RH 740°F | esoFr | ssoF | emoF | 740cF T30°F T5.0°F 0% 0%
| N 26 %RH gooF | esoFr | ssoF | emoFr | 74ncF 380°F To.0°F 0% 0%
= TEMEEN IS EET] 740°F | ssoF | soo¥ | emoF [ 740 o ;o 0% 0%
| BN 27 %RH 700°F | B50°F | 850°F | BBOF | T40°F 585 T0.5°F 0% S
o I 30°%RH B20°F | @50°F | 850°F | BEOF | 740°F 87.0°F sE0F 0 0%
| NG 20%RH 740°F | es0°F | ssoF | seoF | 740°F T30°F T5.0°F o 0%
| N 26 %RH 740°F | esoF | ssoF | smoF | 7a0cF T30°F T5.0°F o 0%
| N 26 %RH 720°F | esoF | ssoF | smoF | 7a0cF TL0°F T30°F o 0%
|| iRt 28 %RH 720°F | es0°F | ssoF | eeoF | 740°F T0°F T3.0°F 0% s
|| N 26 %RH 740°F | @50°F | 850°F | BS0F | T40°F T30°F T50°F 0% 0%
= I 28%AR 00°F | esoF | ssoF | esoF | 740 e e 0% 0%
| 7 26%RH 740°F | 850°F | 850°F | BBOF | T4OF 730°F 75.0°F 0% -
| e 26 %RH 740°F | To0°F | 860F | 680°F | T40°F T30°F T5.0°F 0% 0%
| ARG 23 %RH 680°F | e50°F | 80F | 620°F | T40°F §rocE B0 0% 0%
| BERE 30 %RH 740°F | esoF | @s0F | esoF | T4OcF T30°F T5.0°F 0% 0%
| 0.7 F 30%RH go0F | esoF | @soF | esoF | T4OcF §20°F 00 0% 0%
| I 28 %RH 720°F | esoF | ssoF | emoF | 7a0cF TL0°F T3.0°F 0% 0%
|| BIERE 20%RH ge0F | esoFr | ssoF | smoF | 7a0cF 87.0°F EED0F 0% 0%
_l ?ﬂ.g DF ZE %HH ?4.D D‘F I H.n 'IF I EE.D 'HF I BE.U DF | T‘-D 'IF I_-E-D F FE.D :F ﬂ 3‘“ IJ ql"l:l‘
o ST3°F  32%RH 7207 | es0°F | ssoF | ssoF | gapcF | TIOF IR L I
o A 28 %RH 740°F | €50°F | 850°F | BBOF | 740°F T30°F T5.0°F 0% 0%
| M 28 %aRH 70°F | 7o0°F | ssoF | se0F [ 740°F 5e0F T.0°F 0% 0%
| I 20%RH 740°F | 7ooF | seo¥F | esoF | 740°F T30°F T5.0°F 0% 0%
“.. wmm | S 26 %RH 7z0°f | saoF | ssoF | ssoF | 740°F T.0°F T3.0°F 0% 0%
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Graphics - Lab Hoods
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Science Center

Makeup Air Valve
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System Details

Timeclock

Control Mode
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Graphics - Solar Thermal Hot Water
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Graphics - Rainwater Collection/Metering

842°F OuisideAirTemp

wsn ovsdeumidity Rainwater Collection System Current Monthly Totals:

Rainwater Tank Level Total Water Used Today: Process Domestic Use:
26.8 9% Full 70.0 gal 130.0 gal

Process Rainwater Use:
RainWaterDailyTotal: 140.0 gal
10.0 gal DomesticDailyTotal: ~ Building Electricity Use:
130.0 gal -19301.4 kW-hr

Building Natural Gas Use:
149985.5 therms

Building DHW Use:
111910.0 gal

00 000000000000 000000000000000000C0OCGOCCCINIDS

Current Energy and Water Demand:

Current Power Demand Building Gas Meter Domestic Hot Water Meter
46.0 kW 0.0 therms per Hour 580.0 gal per Hour

Your Source for Energy Efficiency
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Graphics - Metering
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Year-To-Date 1789.10 kVh
4756.31 EWh
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0000.73 KV
000090 kY

0001.03 KW
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0001.07 KWV
0002.00 kY

) Date

22672021 Wednesday
2572021 Tuesday

5712021 Friday
47672021 Tuesday

47672021 Tuesday
171672020 Thursday

Time

T-31:00.00 AM
9-33:00.00 AM

10:11:00.00 AM
1:26:00.00 PM

1:26:00.00 PM
&8:07:00.00 AM




Retrocommissioning (RCx)

O Systematic process of assessing and improving
the EMS sequences of operation

O Identifying and repairing hardware deficiencies

O Ensure systems operate efficiently and per an
optimized design intent.

O Scope could include
- Reviewing setpoints and temperature resets

- Confirming optimized outdoor air rates
- Performing hardware functional testing
- Developing deficiencie lg&t

= dentify energy effi c:encyTom‘ro sequences

PLANNING
Stage 1

IMPLEMENTATION
Stage 3

¥ 2bpi1s
ONINOISSININOD
SNIOD-NO
Z 2bmis
NOILYDILSIANI

Original design intent
is often ineffective/

inefficient.
Newer sequences may
be more beneficial.
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Typical Energy Savings Opportunities

AIR SIDE

O Schedule and setback optimization O Optimize fan speed

O Outside air optimization 0 Static pressure optimization and
O Economizer optimization reset

0 Supply air temperature reset O Optimize building pressure control
0 Demand controlled ventilation O Exhaust fan control

O Variable volume conversion O Terminal unit optimization

WHSAVES A EverssURCE | Liberty lteericcos < Unifil
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Typical Energy Savings Opportunities

O Chiller staging O Variable primary flow

O Chilled water reset 0O Differential pressure reset

O Condenser water reset O Cooling tower optimization

O Variable speed chilled water O Waterside economizer optimization

O Variable speed condenser flow

NHSAVESP®  eveRsSURCE | Liberty lteaicios < Uniil
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Typical Energy Savings Opportunities

O Boller staging

O Hot water reset

O Variable speed hot water

O Variable primary flow

O Differential pressure reset and optimization

; - i . [NEW Hamesiine = o0
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Common RCx Targets

Simultaneous Lack of

Overridden Excess

Setpoints

Heating & Optimal : :
Cooling Start/Stop Outside Air

Inefficient Building Underutilized Overridden
Economizer Pressurization Reset Variable Speed
Sequence Issues Sequences Drives

Poorly Located Altered

. No Setback
PSS or Failed & Occupancy
e —— - Sl [ Temperatures

NHSaves &M
Your Source for Energy Efficiency !ﬂ
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Sequence Example: Supply Air Reset

The controller shall monitor the supply air temperature and shall maintain a supply air temperature

setpoint reset based on zone cooling and heating requirements

The supply air temperature setpoint shall be reset for cooling based on zone cooling
requirements as follows:
[0 The initial supply air temperature setpoint shall be 55°F (ad;.).
[1 As cooling demand increases, the setpoint shall incrementally reset down to a minimum of 53°F (adj.).
[1 As cooling demand decreases, the setpoint shall incrementally reset up to a maximum of 72°F (ad;j.)

If more zones need heating than cooling, then the supply air temperature setpoint shall be
reset for heating as follows:
[0 The initial supply air temperature setpoint shall be 82°F (ad;.).
[1 As heating demand increases, the setpoint shall incrementally reset up to a maximum of 95°F (ad].).
... [ As heating demand decreases, the setpoint shall incrementally reset down to a minimum of 72°F (adj.).

-
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Monitoring Based Commissioning (BMCx) m

Investigate Implement

0 Ongoing commissioning process to maintain and Commizans i
continuously improve building performance

O Continuously monitoring and analyzing large amounts
of trend data I—_.i._—l

Table  Equip

O Fault detection and diagnostics

All Sites | Select v < Apr-2018 > Rules Options
O Often leverages separate analytics =~

pl atfo r' ' l Carytown > | () AHU Fan Failure [ | 51.25hr I I I I (i) Carytown RTU-1

@ Lights On and Unoccupied . 68.75hr  $165 @ Carytown Main Lights
() Temp Sensor Failure B 7o . () carytown RTU-1
Gaithersburg > @ AHU Cool Failure | 5.25hr | @ Gaithersburg RTU-1
(i) AHU Heat-Cool Mode Cycling [ | 32 5hr |I | | (i) Gaithersburg RTU-1
(D) AHU Fan Short Cycling [ | 73hr ||| |||| I
Metal Forming > (i) AHU On and Fan Off [ 35min I (D) Metal Forming RTU-1
(i) Bay Lighting On and Unoccupied i 7.98hr  $19 (i) Main Lights
(i) Heat Treat Temp Out of Range a 8.5hr O x2
@ Heat Treat Temp Too High | 2.25hr @ Heat Treating
m = @ Heat Treat Temp Too Low [ | 6.25hr @ X2

[N}
i
=
<
)
o
@
mn
=4
3
S
@
=

(i) Units Down 10%

i
3.5hr - @ Flow Meter

Short Pump > @ Daily Consumption Limit

NHSAVES™  EverssURCE | Liberty e < Unitil
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Project Development Approach

Development
e Customer | [ =lleee « Select Scope |

 Contractor e Streamlined  Costs/Savings
« Scoping Study e Technical * Incentive Offer
Assistance (TA)

Wl |dentify _ Study PEEEG 'mplement
Opportunity Solution(s)

NHSaves utility partners offer support at each stage to streamline the process.

NHSAVEs om
Your Source for Energy Efficiency m
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Program Funded Scoping Study

|dentify Efficiency Opportunities

IO G

Perform high level |dentify energy Discuss ECM Define project
onsite walkthrough conservation opportunities with development next
measures (ECMs) customer steps

i — /,;EV\L . iN;E”v‘vW;I- AAAAAAAA VL
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Program Co-Funded TA Study

Project Development Support

&

Perform detailed Partner with Develop costs and Provide program
energy assessment contractors/vendors savings for ECMs documentation for
to develop scope incentive offer
NHSAVeS ™ everssURCE | Liberty ltericon < Unitil



RCx Project Example

Strategic partnership with the customer's

Laldem sustainability team.

manufacturing
facility, g 500,000 ft? industrial facility
4 :

Laboratories, clean rooms, testing and manufacturing
areas

TA study focusing on 28,000 ft? lab area with
5 large AHUs

NHSAVEs om
Your Source for Energy Efficiency m

- i . [NEe Hampsuine = o e
EVERSSURCE | Liberty lteciccosy < Uniil




N
RCXx Project Example

|dentified several sequences of operation in partnership with customers
iInternal team and controls contractor.

<_OA™.
OA Damp 1: 2341 cfm
(e LT 18 LT m 1411 but/ib OA Damp 1: 2389 cfm
Return Fan 2: 2704
Total OA: 4731 cfm
Total Return 4564 cfm Supply Fan 1: 8092 cfm
DreFilt Final Fill Supply Fan 2: 7822 cfm
e s Total Supply 15913 cfm
RA [ ) o 65.9 °F
4.1 btu/Ib ‘ 0.03 in/wc 53.7 °F n% n[F ’ 54.0 % . .
N N 022 n/wc Preheating and cooling
Fan Cmd Enabled " Fan Cmd Enabled -
Ret Fan 0.0 1A Darnp 0.0 % Signal 4.5 simultaneously because
ﬁ EA Damp 0.0 %
1A re?]lilm?;t} Hz H H H
ey e of inefficient sequence
Chwr63.50F  Voltage 165.99 v OE TmP / Rh / F .
Chwsaospsi _ SubplyFan2 e = and setpoints
Setpoints Chwr 40,0 psi  Frequency 38.9 Hz Conf Rm Temp 69.5 °F
Supply Static 0.22 in/wc Current7.6 A Training Rm Temp 09.9 °F
Preheat DAT 60 °F Voltage 166.03 V Lab Avg Rh 42.2 %
Training RmRh 361 %
Preheat OAT Enable 45 °F . Lab / Airlock Pres 0.047 injwc
Dehumidification 55 % Schedule Occupied - i
o — 0.06 in/wc Economizer EconDisabled Airlock / Hall Pres 0.05 infwc
Calc Econ Temp Chw Viv Mode Cooling
. wwos  Calc Supply Temp 65.0 °F Supply Fan 1 Run / Fault State  Run OK
X N | Econ Freeze Reset Reset Supply Fan 2 Run / Fault State Run OK
e Reset Return Fan 1/ 2 Sts oK oK
Return Fan Hi Static Safety Reset Mech Freeze Sts Normal
Duct Smoke Sts Normal
Econ Freeze Lockout Sts Normal
Fan Freeze Lockout Sts Normal

NHSaves o

Your Source for Energy Efficiency

EVERSSURCE | Liberty: /lceicon

S Unitil

Electric Co-op



RCx Sequences of Operation
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RCx Results

Significant energy savings from only 5 AHUs

Annual Annual
Electric Gas Incentive Annual Simple
ECM Name Cost P

Savings | Savings Offer Payback

Savings

(kWh) | (Therms) VEEIS))

ECM-1: Retrocommissioning $199.216 747,432 95,037 $64,448 $223,051 0.6

Customer is performing similar RCx across other AHUs

-

WHSAVES A EverssURCE | Liberty lteericcos < Unifil



Om - e . (o amesnine .
ﬂgﬁ,ﬁg&g me EVERS=URCE m;& leerty‘“ fj tEIectric Co-op {3 Umtll



RCXx Project Example

|dentified several sequences of operation in partnership with facilities team and

controls contractor

OATemp: 36 °F Unit Shutdown Override

OA Humid: 56 %

RA Humidity: 231 %

RA Temp: 741°F

RA Enthalpy: 231 BTU/Ib

RA Damp(:)ry Mod: 94.3 % LiaN AT 434 %

d DA Temp: 61.8 °F

Calc DA Humidity SP: 10.0 %
DA Static Press: 1.5 in(H:0)
Static SP VAS: 1.5 in(H:0)

Disc harqe Air Temp SP

OA Damper Mod 57% / E 4 ‘= i | i DA Humidity High Limit
CA Elow 2527 CrM - - . Space Humidity Setpt:

OAEnthalpy. 298 BTU/b Biferaie Coan [ P —
Unit Economizing:  Off Humidifier Valve Pos: 0.0 % = . SF Status: On
Mixed Air Low Limit: 55.0 °F Adjust CHW Valve Pos: 353 % SF Speed: 789 %

OA Flow Setpoint: 2SS Adjust SF Failure: Normal

Supply Fan Min Speed: 50.0 % Adjust
OA Damper Max Percent Open: 15.0 % Adjust REY * -

savesQ EVERSSURCE || Liberty lieaiccon < Unitil

Your Source for Energy Ef huum} EIeCt“C CO -0p
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TA Study RCx Sequences of Operation
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TA Study RCx Results

Customer leveraged three measures (lighting, controls, HVAC) at the same time

Annugl Woodchip : Annual .
ECM Name Electric Savings Incentive Cost Simple
9 Offer Payback

(tons) Savings (years)

Savings
(kWh)

ECM-1: Retrocommissioning $79,133 96,906 175 $58,162  $22,395 0.94

Project also included server room free cooling and integration of exhaust and server equipment.

e
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