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HARC’s Headquarters

Certified LEED Platinum and Energy Star 98/100

e 18,601 SF office building

e 88.2 kW rooftop PV solar plant

Energy Star score of 98 > According to EPA, HARC’s building is LS\ EILY
more efficient than 98 percent of comparable office buildings
across the United States.

EPA’s Energy Star scores in the Houston Area:

e 24 office buildings > 95
e 14 office buildings > 98
e 4 office buildings > 99

* None of them certified Net Zero




Net Zero Office Buildings

* 46 Verified Net Zero Office Buildings in
the US according to NBI

NBI Getting to Zero Buildings Database

Use the filters on the left to filter projects in the map, and/or select a bubble on the map to filter the table below.
Click on the Analysis tab above to see the big picture and create customized charts.
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Almlng to be the 1 e e O O Ice State or Province
Alabama
[] (] L3 Iberta ®
building in Texas 2o : :
E Arkansas >
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State or Total Site Net Site
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Verified AR Entegrity Headquarters LEED, ILFI Little Rock Office 13,342 14 -1
Verified AZ DPR Construction Phoenix Net Zero Office LEED, ILFI Phoenix Office 16,533 27 -3
Verified CA 008 Energy Commission Building Sacramento Office 142,378 39 0
Verified CA 010 Dept. of Rehabilitation Sacramento Office 163,350 49 0
Verified CA 013 EDD Solar Building (incl. subterr.) Sacramento Office 272,546 38 0
Verified CA 021 State Personnel Building Sacramento Office 84,400 47 0
Verified CA 039 and 045 Office Building 8 and 9 Sacramento Office 628,592 44 0
Verified CA 049 Education Building Sacramento Office 562,582 41 0
Verified CA 153 Cal Trans District Office 3 Marysville Office 225,378 38 0
Verified CA 330 California Towers (Riverside) Riverside Office 164,260 40 0



Building Envelope

* High performance building envelope Dow 17 air gap &
Thermax metal panels
— Uses Dow Thermax insulation system and — nsulation
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— Heat from exterior metal panels transfers to
air (rather than enclosure) and vents
upwards
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— Reduces amount of heat hitting the
insulation
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— Effectively brings enclosure to R50 value

— Cladding protects the slab from direct
sunlight and eliminating the slab as an
external heat sink
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Geothermal Heat Exchange

* Closed loop

geothermal heat :::====3' 1 |
exchange system EenREEEE p

e 36 wells + 1 test well
w/ sensors

 Wells 300" deep

* Constant temp ~7/0
degrees F

e 15 high efficiency
heat pumps

— throughout building
R
—




Solar Array

e 252 solar
panels
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HARC’s Internal Dashboard
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Energy Supply Analysis

Energy Exchanged with the Power Grid

B Purchased From Grid PV Sold back to grid

60,826 kWh consumed as of August 31t 2019:
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e 29,091 kWh from Entergy (our local utility)

e 43,274 kWh of excess power sold back to Entergy ‘ | | | | I I |
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Energy Costs

Electricity Bills Evolution

* Energy Bills
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Envisioning the Next Steps for Our Facility

LIVING LAB 7
eroEnergy

and Water,
Resilient
Operations

Real-Time Monitoring,
Control and Fault Detection

Systems (2022)
Grid-Connected Microgrid Battery Storage and
(2‘02‘” Microgrid Capabilities
NET ZERO CERTIFICATION First Operational NET ZERO

(2020) office building in TEXAS

Energy Star 99/100 and LEED
Platinum certified




Thank You!

Gavin Dillingham
qdillingham@HARCresearch.org
(281) 364-6045

HARCresearch.org




Additional Information



Water Consumption

Water consumption

* 79% less water consumption than average office building in 2012

m2017 m2018 m2015

e Last 12 months: 59,000 gallons.

25,000
e 3.17 gallons per sf. .
* Lack of detail in water bills data .
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Geothermal Heat Pump Performance

Seasonal Performance Factor (SPF)

14 13.2
e Seasonal Performance Factor (SPF) from June 5 .
2018 to I\/Iay 2019: " 8.0 -
8.3
—  Maximum on 13.2 8 > o2 70
4.8 5.1
— Average of 8.94 )
4 3.0 1.9
e DeltaTvaluesupto 11 F: 2
0
—  Low thermal saturation levels in the Jun-18 Jul18 Aug-18 Sep-18 Oct-18 Nov-18 Dec-18 Jan-19 Feb-19 Mar-19 Apr-19 May-19
. 1200 12
geothermal field |
= 1000 10
= |
i‘; 800 iR i | 8
E 600 | | [ 6 §
Tgu 400 ‘ Lyl A x 4
© ™ *
5 il | | .

1152912261226 9 237 21418 2 1630132912261024 7 215 19

Jun-18 Jul-18 Aug-18 Sep-18 Oct-18 Nov-18 Dec-18 Jan-19 Feb-19 Mar-19 Apr-19 May-19




ing

c
(S
i
O
2
T
c
(C
o
>
o

ECM1

”
\E\Sﬂu\ﬂ-\ -~
1

| Tenagy Fenag
Tetieay :8-§

<tzasag My
S.Saa..n.\e..:s-.

“.5
Sy g8 :..w.ﬁ...%

"toey
~§~R¥>~~p-§~ \s\ﬁn.“ﬂ“&\.ﬁ




ECM 3. Occupancy-based HVAC Management Strategies

Occupancy-based Outside Air Management (Energy Recovery Unit, ERU)

* Occupancy before 8 AM ranges from 18
to 34% of the daily occupation

e Starting the ERU at 8 AM seems like an
appropriate practice

* A deeper analysis based on Indoor Air

Quality indicators is recommended to
define when the ERU must be ON or OFF

* |AQ indicators such as humidity,
temperature and VOCs will be considered
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