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World’'s fastest router
(1 Tbps)
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a.k.a. world’s most

expensive
garage heater




$3 / year $30 / year $300 / year

on Utilities on Buildings on People



Standard building Enhanced green buildings with lower VOCs
101% Higher cognitive processing!
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Smart Companies are listening ...
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The

EDGE

Most advanced
building in the world

More than 40,000 sensors
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Building controls are like Lego blocks
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It takes a Lego
master to make
them into
something useful..

Cx ©7sF
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The

Early Days
of the
Computer
Revolution







Relived
Even Today
in Building
Automation




What if we could have

non specialized technicians
deploy the system in a
fraction of the time ?

Picture: Bob The Builder
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Internet of Things (loT)
is a collection of
physical objects like
sensors with internet
connectivity

Cx @ 75F
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loT allows every area
of the building to have
connected sensors



5 . 5 million

new things will be connected every day..
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Cloud Computing means using
a group of remote servers
hosted on the Internet to
store, manage, and process
data, rather than a local
server.

Cx @ 15F



Disrupt



User App Facilisight

75F® Central Control Unit"

— 75F® Sensors™

75F® Smart Node™




— 75F® Sensors™

e Temperature
* Humidity

« CO?

*VoC

* Occupancy

* Light

* Sound

* Pressure

e ...and more




75F® Smart Node™

Controls

* Dampers
VAV

* WSHP

* Fan Coil

* Unit heaters

* Mixing valves
* Pumps

¢ ... and more




75F°® Central Control Unit"




o—— Facilisight



Machine _ Operational Efficiency

Learning - Portfolio Energy Analysis
- Space management
L '; - - Energy Savings
. - Equipment Lifecycle
Applied
- T5F L 181 Fl
loT (B
G € Occupant Experience
c' tc.l. art Node - Temperature
ontro
Dampers - Indoor Air Quality
- VAV
< WSHP - Lighting
Fan Coil

Unit heaters

Mixing valves

Pumps
... and more
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Higher Comfort
+ Air Quality




80%
Labor Savings
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Higher Comfort
+ Air Quality

80%
Labor Savings

10x Faster
to Install




Higher Comfort
+ Air Quality

80%
Labor Savings

10x Faster
to Install

30 -70%
Energy Savings

2,000,000 Programmable

Thermostat
1,500,000
1,000,000
710%
: O 75F
Difference '75
500,000

10 20 30 40 50



Higher Comfort
+ Air Quality

80%
Labor Savings

10x Faster
to Install

30 -70%
Energy Savings

Live
Insight

So Easy
a Kid
Can Do It




ASHRAE 62.1
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- The purpose of this standard is to specify minimum ventilation rates
and other measures intended to provide indoor air quality that is
acceptable to human occupants and that minimizes adverse health
effects.

- Ventilation requirements of this standard are based on chemical,
physical, and biological contaminants that can affect air quality

- Consideration or control of thermal comfort is not included

- Acceptable indoor air quality may not be achieved in all buildings
meeting the requirements of this standard

& 75F



ASHRAE 62.1
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BreathingZoneOutdoorAirflow. The outdoor airflow required in the
breathingzone (Vbz) of the occupiable space or spaces in a ventilation
zone, i.e., the breathing zone outdoor airflow shall be not less than the
value determined in accordance with Equation 6.2.2.1.

Ve =Rp % P+ Ry % A, (6.2.2.1)

where

Az = zone floor area, the net occupiable floor area of the ventilation zone, ft2 (m2)
Pz = zone population, the number of people in the ventilation zone during use

Rp = outdoor airflow rate required per person as determined from Table 6.2.2.1
Informative Note: These values are based on adapted occupants.

Ra = outdoor airflow rate required per unit area as determined from Table 6.2.2.1

Q) T5F



ASHRAE 62.1
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People Outdoor  Area Outdoor A -

Air Rare Air Rate Occupant Densiry  Combined Ourdoor

R, R, (see Note 4) Air Eate (see Note 5)

cfim/ Lis i . #1000 f° cfm/ Lis- Air
Occupancy Category person  person cfmfr- L'ssm* Notes or &100 m* perion perion Class
Correctional Facilities
Cell 25 0.12 0.6 25 10 49 2
Dayroom 25 0.0 03 30 7 35 |
Guard stations 25 0.06 03 15 9 45 1
Boolang waiting 15 38 0.06 03 50 9 44 2
Educarional Facilivies
Daycare (through age 4) 10 5 018 09 25 17 86 2
Daycare sickroom 10 5 0.18 09 25 17 BE 3
Classrooms (apes 5-8) 10 ] D12 0.6 22 15 74 1
Classrooms (age 9 plus) 10 5 0.12 06 15 13 6.7 1
Lecture classroom 15 ik 0.0 03 H 85 43 1
Lecture hall (fixed seats) 15 is 0.06 03 H 150 40 1
Art classroom 10 5 018 09 20 19 95 2

© 75F



ASHRAE 62.1

62.1 typically works in opposition to energy conservation measures..
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ASHRAE 62.1

demand-controlled ventilation (DCV): any means by which the
breathing zone outdoor airflow (Vbz) can be varied to the occupied
space or spaces based on the actual or estimated number of

occupants, and/ventilation requirements of the occupied zone, or
both.

Confidential - 35 Cx r’::%r '?5.'-



ASHRAE 62.1 - 2016

Confidential - 36

The 2016 edition revises and improves the standard in several ways.
Scope was changed to remove residential occupancies from 62.1 with
a concurrent change in 62.2 to add all residential spaces

Previously, Standard 62.1 had responsibility for multi-family residential
buildings that are 4 stories or more. Now the dwelling units themselves
are covered by Standard 62.2 regardless of building height, while
common areas are covered by Standard 62.1.

© T5F



ASHRAE 62.1 - 2016

Ventilation is allowed to be reduced to zero through the use
of occupancy sensors (not through contaminant or CO2
measurements) for spaces of selected occupancy types,

provided that ventilation is restored to Vbz whenever
occupancy is detected?

v :1@ +Ra> (6.2.2.1)

£
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ASHRAE 62.1 - 2016
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People Ourdoor Area Ourdoor sl

Air Rare Air Rate Occupant Density  Combined Outdoor

R, R, (see Note 4) Air Rate (see Note 5)

cfm/ L's- : #1000 f* cfm/ Lis- Air
Occupancy Category person person cfm/f- Lism~ Notes or #100 m* person person Class
Ceeneral
Break rooms 3 23 0.06 03 H 25 [) 35 1
Coffee stations 2 25 0.06 0.3 H 20 8 4 1
Conference meetmg 5 25 0.06 03 H 50 6 il 1
Comdors — — 0.06 03 H — 1
Occupuable storage rooms for 5 25 0.12 0.6 B 2 65 325 2
licquids or gels
Hovels, Motels, Resorts, Dormitories
Bedroom hiving room 5 25 0.06 03 10 11 35 1
Barracks sleeping areas 5 25 0.06 03 20 8 40 1

H - Ventilation air for this occupancy category shall be
permitted to be reduced to zero when the space is in

occupied-standby mode.

Cx @ 15F



ASHRAE 62.1 - 2016
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occupant sensor: a device such as a motion detector or a
captive key system that detects the presence of one or more
persons within a space.

occupied mode: when a zone is scheduled to be occupied.
occupied-standby mode: when a zone is scheduled to be
occupied and an occupant sensor indicates zero population

within the zone.

unoccupied mode: when a zone is not scheduled to be
occupied.

& 75F
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/ N
. RTU/Air handler

N,
A

Dynamic Air
Balancing

Secondary
Damper

HEE

24VAC

Notes:

1. CATS plenum cable with pre-terminated RJ

connectors (provided).

2. 3 wire plenum cable with pre-terminated

connectors (provided).

3. 24v AC power can be daisy chained from one

Smart Node to the next.

Occupancy and CO2 Sensor

Remaining
Supply Air Trunk — ee— Zones
Supply Air Supply Air Supply Air
Branch Branch Branch
@
Primary Damper ‘
@ ,7 Primary Damper:
0-10V ~24 0-10V 10K 10K 0-10V ~24 0-10V 10K 10K
Ana|0g Vac Ana|og Therm Therm Ana]og Vac Analog Therm Therm
In2 In1 Inl In2 In2 In1 Inl In2
. SN | 3 | .
24Vac 24Vac % 24Vac 24Vac
Power Power . Power Power /
- - ] - -
In Out In Out
Smart Node | Smart Node

0-10V 0-10V | 0-10V 0-10V

Analog ~ 24 Analog Relay  Relay Analog ~ 24 Apgalog Relay  Relay

Out2 vac . out 1 2 | Qut2  Vac , Out 1 2

@ | @
Temperature, Humidity, Zonel | Zone 2

Temperature, Humidity,
Occupancy and CO2 Sensor



Temperature
Humidity Light

O Sound

VOC @ O Occupancy



User App Facilisight

Central Control Unit"
Turnkey,

out-of-the-box
solution

— Sensors’

Smart Node™




just 19, 2018, 16:59 HP-38 Break 325

Aug 18 L3 A s AM 8 AM i P (3 P8 00 Pl & PM

SMARTSTAT- Heatpump Unit (8012)

caaaimy Dhslaction ; Mo

Conditioning Stakes

Currenl Ve Desred Ve Tangs

Modes

Hurmidity & Sound

Sensor Dala

Airfiow

Zidul Slakied




|

.
il oo BT 2 E e ——

LLF- =] -
L
B Heal Purmg I
1 Hill Lobly AT 3
H-RTLE-Core
¥ il Sn AT 1 =
nik I Korifme
ni 1 5o Fenanf
Safrly KOL 2
ik Blain D
+ i Parts
MM Cord 58
il P i

i
’
i

a8
[

vl

L]
vib e el
L]
o |
.
’

ol
H-'I:. e
e
“" LS
L=

5 geEE
5 gee®

Millions of data
points

EC Perwmaier P
o 3 BT ]

1FEL East Extesral
58 Deieg

1IF Covilee 83

e Ol Wt

P Stedis

& B Ol M
RTWS- 5 Warehouse:
HIWT-H Warefoume
h Losigen

ET Wenk

PG IT AT

§ - Deme kir

35 KR

[ Noddm unl-J

| Pk Linix- L
TP G Petiradir
WL 360 AL 4
BT - Mecharsrs Bay
¥ | Fapkiar LUniy J
= 1 Mot
iE et
taad ek Frem
Mgy (eThOE

it ChariSaeise

...every day

Taniem: main oo, i - o ; Mo 1T



BEFORE

ik
fu

165
168

67
GiE
65



Higher Comfort + Air Quality
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HOM

ENERGY-SAVINGS
~ 30% overa!ﬂTen

4Billion BTU yr tb;gq_
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Freoey Profin Gl e L T

Pty curreed Fepagh 1257010

Property Rank 1240 1210 e Property Info
4150 Borahire Lana N
EnengyPrint Rank © @ @ oo Minneapalis, MN View Mag
Annunl Enrgy Ciosit 221 241.01
E Type:| AN & Souar Footage 179,837
Property Snapshot e )
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75F Installation

Sep 15

Jan "L

May 16
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jan"1 7

Flat 1

Cx ©75F



Metric:[ Carbon & Energy Type: [ AN &

Property Energy Trends

zoom [6m | 1y | 2y | Al | ryr

Dec 2017 5
HOM Furniture-Fymouth : 1.710 Lbs CO2/5q.Ft. | 7 A

Carbon

1.25

Sep'15 Jar 16 May 16 Sep ‘16 Jan 17 May '17 Sep 17 Jan 18 May ‘18 Sep ‘18

| 2010 2012 2014 Mi
[3] ] ;
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0.7 Ib. CO,/sq. ft.

lower vs last year
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i et 22,00
[ 990 g D B Basoline B0 Actual |

Savings of
1,490,000 kBtu/4 months
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#  hitpsve anergyprint. com/propertios BS8 cost_avoidance_peojocts/124 « B 0O o

Manthly Detail e snoe

St teta viow. (WEATHERNORWALZED!  53L£0
weather Normalized Consumption Avoldance Yy

s —————

Per store

Project Cost $42,800
Rebates S3500
Installed Cost $39,300
Annual Savings $51,000+ i i
T. Tegree Daw () Masaiine Im]
Simple Payback <1 year
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(8 AN

53

Free Cooling —
Efficiency by not using
mechanical cooling

Humidity Control for
Building Health

Outside Air
Optimization (Damper
positioning and Co2
monitoring)

© 75F



10M sq. ft. and Marquee Customers
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The sky is the limit. If you can dream it, 75F The solution is an innovative and unique
can do it - and | mean that sincerely. combination of technologies. The approach
is innovative and impactful.

Todd W.

CEO U.S. DEPARTMENT OF
. © ENERGY

B it

To say that | was extremely impressed would be an understatement.
| truly was not expecting this.

| have worked with Johnson Controls, Honeywell, Andover, Delta
and of course Schneider and you are way ahead of the curve.

Robb Hulburt

SCHNEIDER CONTROLS INSTALLER

Schneider
Electric



Award Winning Technology
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IN THE SPOTLIGHT

1 nppeoach 1o Pkt Ao kor Googho Demo

i W I =
LR T E TN

The 75F team at Google with the
75F plane in the background
ray
75F CEO Deepinder Singh was
invited to the White House to speak
on Energy Conservation

-

75F has made the technology so simple anyone can
Deepinder Singh sits on a panel on Capitol Hill to address why turn into an installer — no HVAC certification required.
entrepreneurship is rising in Minneapolis with Senator Mark Both congressman Tim Walz and Senator Franken easily
Warner and Rise of the Rest. set up the system in 5 minutes
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ENERGY SAVINGS



Trillion
BTUs/year

TSF sl 1.624

would save




Trillion
BTUs/year

&

F ‘Deployed on a
7 5 national scale

would save

1,624

Keeping
69,400,000
Cars off
the road




l75F *‘Deployed on a 1 6 2 4 Trillion

national scale BTUs/year

would save y
Keeping

é} 69,400,000

Cars off
the road
Saving
827,000,000

barrels of oil




F ‘Deployed on a Trillion
7 5 national scale BTUs/year

would save

1,624

Keeping

éa 69,400,000

Cars off
the road

Saving
827,000,000
barrels of oll

Closing
90 coal
fired plants
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Deepinder Singh

dsingh@75F.io
313.486.4694




In 2008, the United Nations LS\

launched a campaign to raise (/L *V

thermostats in their secretariat \\,\ ' ’y

building from 70°F to 75°F to o og me
reduce their carbon emissions. We w SUStalnable BUlIdlngS
take inspiration from these actions, o °g® o
embodying it in our name and UNEP and Cllmate Inltlatlve
driving both who we are and what p

we do. artner
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Higher Comfort
+ Air Quality

Facility Managers Have
so% Live Insight

Labor Savings

10x Faster
to Install

30 -70%
Energy Savings
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Machine _ Operational Efficiency

Learning - Portfolio Energy Analysis
- Space management
L '; - - Energy Savings
. - Equipment Lifecycle
Applied
- T5F L 181 Fl
loT (B
G € Occupant Experience
c' tc.l. art Node - Temperature
ontro
Dampers - Indoor Air Quality
- VAV
< WSHP - Lighting
Fan Coil

Unit heaters

Mixing valves

Pumps
... and more
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/5F is EDGE out of the Box - Complete Building Intelligence

P

s &

HVAC CONTROL —— £J=’_:\ ENERGY )
—— Ty

& AIR QUALITY —}L} aoaillii MANAGEMENT @

@ ?EF WHY? = SOLUTIONS = MARKETS = RESULTS ~ BLOG COMNTACT LOGIN -

Produces Applications
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Enhanced Demand Response

Day Ahead Prices and Forecast Load

e S e e il — — i
|

{H _ ! | Saver Fam
!a#’* -

Web Client

o pai= 0
= TCE® Chanxg

7T5F* Smart Node ———-—QH i T
Controls e
- Dampers i .
. VAV & Wi
< WSHP . . i
- Fan Call

- Unit heaters

- Mixing valves
« Pumps
...and more
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Peak Demand Limiting

Peak Demand
determines KWH cost

__ 4% of the peak energy drives
36% of billed demand charges

200 _

DEMAND (KW)

— What You Use

one month electricity usage metered in 15 minute increments

Source: NSTAR customer interval data

Cx ©75F
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Peak Demand Limiting

@% 5 Predictive staging flattens curve
200

DEMAND (KW)

What You Use ‘\]

one month electricity usage metered in 15 minute increments

Source: NSTAR customer interval data
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