ing Existing Facilities Smart
strial Internet of Things

CYPRESS

ENVIROSYSTEMS”

Email: harry.sim@CypressEnvirosystems.com
Phone: (408) 307-0922
Web: www.CypressEnvirosystems.com
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Steam Traps

CYPRESS

ENVIROSYSTEMS®

Pneumatic
Thermostats

Legacy Instrumentation:
Labor Intensive
No Visibility/Fault Detection
Waste Energy

Analog Transducers,
Indicator Lights

Dial Gauges, Hour Meters

Humidity &
Temperature
Indicators

28883858
]

» <




Non-Invasive Retrofit Solution

Wireless Pneumatic Thermostat

Clamp-on
Installs in Minutes
SCADA Integration

No Wires, No Batteries
No Leak Checks

Wireless Humidity &

Wireless Steam Trap Monitor Temperature Monitor

Wireless Transducer Reader

) CYPRESS

ENVIROSYSTEMS® 3



Wireless Gauge Reader (WGR)

A CYPRESS

ENVIROSYSTEMS®

“Electronic Eyeball” reads gauges and
transmits readings wirelessly

Non-invasive, clamp-on to existing gauges
in minutes

No downtime, no leak check, no wiring, no
drawings

Battery life of 3+ years at 15 minute sample
rate

IPS6/NEMA 4 rated for outdoor use

Various size and types of mounting
adapters to fit most existing gauges

Reads dial gauges, hour meters,
LED/LCD displays



A CYPRESS

ENVIROSYSTEMS®

G CYPRESSSYSTEMS

-20°Cto +70 °C (-4 °F to 158 °F) Temperature Range
0 — 100% Relative Humidity Range

Magnetic Mounting for steel walls or columns
Adhesive Mounting for other surfaces

Battery life of 3+ years at 15 minute sample rate

IP56/NEMA 4 rated for outdoor use



A

Wireless Transducer Reader (

CYPRESS

ENVIROSYSTEMS®

Enables wireless remote monitoring of virtually
any analog transducer or instrument with the
following outputs: 4-20mA, 0-5V, or 0-10V,
RS-232, RS-485, thermocouple, thermistor

Compatible with most existing flow meters, current
meters, particle counters, thermocouples, weigh
scales, etc.

Battery life of 3+ years at 15 minute sample rate
Optional enclosures for NEMA 6, IP 67 protection

Enables data logging to enable trend analysis,
notification, or statistical process control



e Typical Steam Trap failure rates of 10-20%
per year. Failed traps leak steam and waste
energy, or become block and cause
overpressure

e Manual inspection typically done annually —
labor intensive, do not catch problems in
timely manner

e Solution: Wireless steam trap monitor
detects faults and sends notifications,
avoiding expensive failures

¢ Non-invasive installation: no breaking seals,
wireless, integrates with automation system

e Battery life of 3+ years at 15 minute sample
rate

¢ Optional IP67/NEMA 6 enclosures rated for
Leaking Traps Waste Energy Typical Steam Trap outdoor use

A CYPRESS

ENVIROSYSTEMS 7



Wireless Pneumatic Thermos

Existing Pneumatic Wireless Pneumatic
Thermostat Thermostat

Pneumatic to DD

in 20 Minutes
e Manual Setpoint Control e Remote Wireless Setpoint Control
* No Remote Readings ¢ Remote Monitoring of Temperature & Pressure
e No Diagnostics e Pager/Cell Notification of Excursions
e Manual Calibration Required e Automatic Self-calibration
e Cannot support Demand Response e Programmable Temperature Setbacks
strategies e Occupancy Override

¢ Enables Demand Response strategies
e BACnet Interface to BMS

e Compatible With Existing Johnson, Honeywell,
Siemens, Robertshaw

e Battery life of 3 -5 years
¢ Standalone operation with power failure

() CYPRESS

ENVIROSYSTEMS® 8



Wireless Communication Arc

e LoRaWAN open
protocol - US and EU
frequencies available

e Secure, encrypted
communications

e Star network
configuration,
300-500 ft range

e Industry standard
OPC-DA, OPC-UA and
RESTful APl interfaces

/ Wired Ethernet

. LoRA Wireless

WGR Wireless Gauge Reader
WTR Wireless Transducer Reader
WHTM

Wireless Humidity / Temp Monitor

”,’ CYPRESS

ENVIROSYSTEMS®

On-Premises LAN
OPC, RESTful API

A CYPRESS

ENVIROSYSTEM:!
Built-in
Web App

HMI, Cloud
Applications

ol

Green Box
Controller



Appendix

Sample Applications

CYPRESS

ENVIROSYSTEMS® 10



Compressed Air System
Energy Savings



WGR Application - Compres

Customer Challenge:

Compressed air systems are
one of the largest energy
users in a manufacturing
facility which often run at
settings beyond what is
needed.

Monitoring of the
compressed air system is
intrusive and expensive

Installing additional
compressed air capacity to
accommodate system needs
due to excessive leakage

and compressor duty cycling.

Savings on 500hp Compressed Air System can be up to S100K per year, with a 8 month

A CYPRESS

ENVIROSYSTEMS

WGR Solution:

Typically manual gauges
are already installed
throughout CDA systems or
coolant loop systems.

WGR’s can monitor and
alarm pressure/flow to

ensure process integrity
and reduce energy use.

App note available:
“Compressed Dry Air System
Energy Savings”

payback.




Compressed Air — Desig

Compressor End User
Design | Working Pressure Pressure
Case . . .
105 psi 15 psi loss 90 psi
Compressor Receiver
Oil Filter Dust Filter Dryer
Branch Pipe
>4~l_ »«-i--»«i—-»«- > < >
AP | AP | AP AP AP|AP| AP | AP | AP | AP | AP AP AP AP
Valve Pipe Valve Receiver Valve Pipe Valve Filter Valve  Filter Valve Dryer Valve Pipe
Compressor End User
Working Pressure Pressure
Typical : Unknown Loss
Case 125 psi , Must keep at
7 least 90 psi
Clogged Filters, Leaks, Peak Usage
Typical Plant Operator Overpressures to Compensate for Potential Losses
A CYPRESS

ENVIROSYSTE? 13



Paint Shop
Quality and Maintenance Savings

CYPRESS

ENVIROSYSTEMS" 14



Paint Shop Filter Monitorin

» Retrofit existing pressure gauges for
* remote monitoring, trending and alarming.

* Ensure positive pressure in paint areas

* Replace air filters at optimal intervals

* Reduce consumables cost, maintenance
labor, and fan energy cost

Analog Magnehelic Gauge Wireless Magnehelic
Reader

A CYPRESS

ENVIROSYSTEMS® 15



Bag Houses
Compliance and Safety Improvement

CYPRESS

ENVIROSYSTEMS® 16



Application — Bag House an

e Approximately 5 million baghouses installed
worldwide remove pollutants and particulates
from the exhaust air of industrial facilities

e Avoiding baghouse failure is critical to ensure
safety and regulatory compliance

e Improperly maintained baghouses can have
catastrophic fires and explosions

- 130 deaths and 800 injuries since 1980

e Regulatory agencies oversee baghouses to ensure

air quality
- Over 500 administrative penalty cases
- 100 judicial enforcement cases

- Penalties often exceed S1 million per incident

e Industries that use baghouses:

- Stone & Cement, Steel, Power, Mining, Chemical, Waste,

Food, Pharmaceutical

A CYPRESS

ENVIROSYSTEMS

Shaker
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Legacy Baghouses

* Existing analog systems make maintaining baghouses
challenging

e Regulatory audits can be cumbersome due to lack of
historical data

Typical Baghouse - : i
ULt e Failures can persist for weeks or months without

notice, increasing potential fines and safety risks

e Manual inspection of analog systems is labor
intensive

e Production line efficiency can be impacted

Baghouses Require Frequent

Maintenance and Inspection ¢ Energy is WaSted

A CYPRESS

ENVIROSYSTEMS 18



Retrofit Magnehelic Gauge

e The Wireless Magnehelic Reader (WMR) is a version
of our Wireless Gauge Reader (WGR) for
Magnehelic gauges

e The WMR combined with the Wireless Transducer
Reader (WTR) access the data in existing
Magnehelic gauges and flow meters

Analog Magnehelic Gauge Wireless Magnehelic

Reader
Ll e Historical data can be used to verify compliance

Airflow Meter Wireless Transducer making audits faster and easier
Reader

e The WMR and WTR provide data for central
monitoring and alarming of baghouses

e Trend data helps maintenance teams identify issues
before failures occur

e Alarms can be set to avoid catastrophic failure

e Integration with existing systems can close control
loops for more efficient operations

A CYPRESS

ENVIROSYSTEMS 19



EPA
Compliance

Safety

Maintenance

Production

Energy

e

A CYPRESS

ENVIROSYSTEMS

Faster and easier audits
Avoided fines and penalties

Avoided fires and explosions (fewer injuries and deaths)
Avoided air quality issues
Reduced exposure to heights (to read analog gauges)

Fewer trips to read Magnehelic gauges
Less frequent replacements due to longer bag life
Preventative maintenance instead of emergency maintenance

Avoided production line downtime caused by the baghouse

Minimum CFM wasted from broken bags
Minimum CFM wasted from clogged bags or a failed pulse
jet cleaning system

20



Legacy gauges and

flow meters on

Ap=8in.H,0

MAINTENANCE

Clean-on-Demand

Dashboard and
email/text alarms

* ENVIROSYSTEMS’

baghouses
Ap Alarm Possible Faults Potential Issues
Reading
7 in. H,0 * None * None
9in. H,0 e Pulse jet cleaning system malfunction ¢ Increased fire/explosion hazard
* Broken diaphragm ¢ Shortened filter bag lifespan
» Defective electrical components ¢ Wasted compressed air usage
¢ Clogged filter bags ¢ Production downtime
2in.H,0 e Leaks in filter bags ® EPA non-compliance of Clean Air Act
e Filter bags worn out ¢ Detrimental to filter bag lifespan
* End of lifecycle ¢ Wasted compressed air usage
* Material defect
A CYPRESS

21



Gas Cylinders
Labor and Consumable Savings

CYPRESS

ENVIROSYSTEMS® 22



Wireless Gauge Reader (WGR) vs.

Conventional Pressure Non-Invasive, Optical Wireless
Transducer Solution Gauge Reader Solution

* Requires skilled technician to install - * Easy installation, faster deployment
incurs cost of team, truck rolls * No breaking seals, no leak checks

* Requires cylinder/process to be * No disruption to customer’s operation
taken offline * Long battery life — up to 5 years

¢ Risk of introducing leaks
¢ Risk of damaging regulators

WGR Provides Faster Time to Market, Lower Cost and Risk to Deploy,

Sustainable Differentiation
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hases&nstriitsitation

The Technology and Application of Industrial, Specialty and Medical Gases™

GOLDEN GAS AWARD 2010

Gases & Instrumentation International Announces the
Winners of the 2010 Golden Gas Awards

Wellesley Hills. MA—February 17. 2010—Gases & Instrumentation International, a
MetaWord. Inc. premiere publication covering the technology of industrial. specialty and
medical gases. announces the winners of the 2010 Golden Gas Awards.

This year’s competition attracted more than 43 entries in 8 categories. Each
product was rated on 5 criteria based on the produect’s ability to solve an important
challenge to the gas industry; technological innovativeness: environmental “green”™
attributes: superior specifications in terms of power requirements, speed. footprint,
maintenance; cost effectiveness, and other quality considerations. Each criterion was
awarded points from 0-10. If any product came within 3% of the winner. it was given the
Silver Award.

Paul Nesdore, G&I's Publisher/Editor stated that. “This is the finest array of
products we have ever seen. Our judges. representing decades of experience in all aspects
of gases technologies. had a difficult time, as the products entered represented the
cutting-edge of gases technology and implementation.”

ENVIROSYSTEMS
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Current Versions of WGR Alrea .

GATEHP".I.AR® e Peoria, IL ~200 Cylinders
e |nitial installation in 2011
e Large site, basement areas
e Demanding, data driven end-customer

Secure IT
Environment

WGR Node Graph

%0y — Yrowe o9t e |

Long
Distances

Basement

Concrete
and Metal
walls

---------

A CYPRESS

ENVIROSYSTEMS 25



Data Acquisition Beyond Press

Wireless Barcode Reader

Wireless Transducer
Reader

\

Reads Barcodes for EPA Gases

Reads 4-20mA, 0-5V, 0-10V,
thermistors, thermocouples,
RS-485:

e Weigh Scales

* Flow Meters

e Temperature Sensors

Flexible System Can Also Read Barcodes,
A Weigh Scales, Flow meters ....
ENVIROSYSTEMS 26
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Vibration Monitoring
Condition Based Monitoring
& Fault Diagnostics
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Wireless
i)) Transmission

to Blue Box

Accelerometers

(DC-Response) DC Voltage Signal
0-10V

Wireless
Transducer Reader
(Battery Operated)

Monitor Vibration Changes Over a Period of Time
(e.g. misalignment, not for high frequency analysis)

A CYPRESS

ENVIROSYSTEMS® 08
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Pumps/Compressors
Condition Based Monitoring
& Fault Diagnostics

CYPRESS

ENVIROSYSTEMS® 29



Pump Head Pressure vs. Flow R

Detect pending failure for
pumps and compressors,
and proactively repair or
replace before production
is impacted.

Customer Challenge:

WGR Solution:

Use WGR and/or WTR to
non-invasively monitor
pump head pressure and
flow rate, current
consumption and
compare with
manufacturer’s spec.

Early detection of faults
when performance
deviates from spec.

WGR installation takes minutes and cost 70% less than transmitters...
and may be removed and reused at other locations

A CYPRESS

ENVIROSYSTEMS®
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HEPA Filters
Energy and Consumables Savings

SSSSSSSSSSSSSS 31



Typical Air Handler Units

Enables Monitoring of Legacy Air Handlers for 70% Less Than Traditional Transducers

A CYPRESS

ENVIROSYSTEMS®

Wireless Magnehelic Reader
Monitors Filters and Airflow

Most older Air Handler Units (AHU’s) are not
monitored/automated

Labor intensive to detect problems, check filters

Proper air flow is the critical parameter - but can only
be seen via manual dial gauges (e.g. Magnehelics)

Solution: Wireless Magnehelic Reader clamps on in
minutes and transmits reading wirelessly to BMS/BAS

No downtime, no wiring, no leak checks
Alarm notification for filter changeout, low air flow

Condition-based maintenance, not schedule-based

H
]
o

Wireless Readers
Mounts Over Existing Gauges

32



Duct/VAV Box Measureme

ENVIROSYSTEMS®

LEGEND
Pressure tubing
(PVC or Copper)
WMR1 - Static Pressure Measurement WTR
= | Pitot Port
Ambient
AP1 d Thermistor Lead wires
PLENLIM AR _\‘”‘H o Thermistor
S RHC
Static
i Static +
WAl BCOULE
@ TEMPERATLIRE
@} COOLMG
SETBONT
WMR2 - CFM Measurement
[3s0}@) | [1200 k&) 985 sa | | [24] | [oo] | [75]]| 75 2.5 J@h
RIR LA MAKINIIM CURRENT PERCENT OPEN HEATING
CFM DEADIBAND
CFM SETPOINTS
A CYPRESS
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Equipment Monitoring
Condition Based Monitoring
& Fault Diagnostics

CYPRESS
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Improve Asset Health and Upti

Customer Challenge:

Older equipment such as
packaged heat exchangers,
boilers, chillers, air dryers,
hydraulic conveyors, water
filters, HEPA filters, etc. often
have little or no electronic
monitoring outputs.

Adding new transducers
require modifying the
equipment package and may
Impact existing service/
warranty agreements.

WGR Solution:

Typically manual gauges
are already installed on
older packaged equipment.

The WGR can monitor,
trend and alarm parameters
for early fault detection and
corrective action.

Case Studies Available:
“Facilities Monitoring”

“Tri-State Power Asset Health
Monitoring”

“In the first two weeks of using the WGR, we were able to detect and develop corrective measures for a potentially costly
issue that we never suspected” — Mike Long, Control System Supervisor, Tri-State Generation and Transmission

A CYPRESS
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What is our Solution?

“‘--""'""""“-VV!RELESS PNEUMATIC THERMOSTAT WIRELESS GAUGE READER
R “Go frem Pneumatic to DDC in minutes” “Remotely Read Gauges in minutes”

*
*
*
*

Q R
.
D
D
~
Ll

L

L

L

L]

H

-

-

-

-

.
.
.
.

WIRELESS STEAM TRAP MONITOR

* . .
%, “Avoid Expensive Steam Leaks”
*

*
* >

R o*

‘e
. .
‘e .*

L]

L] .

L] .
RELET T T L L

*

*

L d
.... ““
"sagguuns®

I —

NETWORK CONTROLLER
WIRELESS TRANSDUCER READER
“Remotely Read Transducers — No Wires”

WIRELESS FREEZER MONITOR
“Predicts and Avoids Costly Freezer Failure”

Non-invasive, easy retrofit, energy and labor savings, payback under one year

A CYPRESS

ENVIROSYSTEMS®
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Steam Trap Monitoring
Condition Based Monitoring
& Fault Diagnostics

CYPRESS
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Wireless Steam Trap Monitor

CYPRESS ENVIROSYSTEMS

WIRELESS STEAM TRAP MONITOR
W Traps are a necessary part of the steam distribution
‘ ' g system, usually hundreds of units per site
15-20% average failure rate; leaks steam
Failed traps lose $5,000 per year (1/8” orifice)
e Manual inspection typically done annually — labor

intensive, do not catch problems in timely manner

e Solution: Wireless steam trap monitor detects faults
and alarms on error, avoiding expensive leak loss

¢ Non-invasive installation: no breaking seals, wireless,
integrates with BMS

* Battery life of 3+ years at typical sample rates

e |P65/NEMA 4 rated for outdoor use

* One year payback on investment
Leaking Traps Waste Energy Typical Steam Trap

Save Energy and Time Locating Faulty Steam Traps
A CYPRESS

ENVIROSYSTEMS 38



WSTM Payback Matrix

WSTM Payback Calculator? (years)

WSTM Installed Cost3: Steam Trap Orifice Diameter’

£850 per unit 5/32" | 3716" | 7732" [ 174" 11732" 13f32" 15f32"
5 4 3.8 28 2.2

4.4 3.1 2.3

3.7 2.6

o

Your Steam Cost:

IEBED per 1,000 lkbs.
Inspection Frequencv“:

|1 times/year
Inspection Costs®:

|$5 per trap

Facility Uptime:

ISBE days/year

Steam Pressure PSI (gauge)

Failure Rate®:

|15% per year s eIl
D 0-2vears 2-svears [N 8+ vears

1. Orifice diarmeter should not be confuzed with pipe dizameter Conszult the steam trap rnanofacturer if orifice size is not known,

2. Calculations are theoretical estirnates and actual results will vary, Payback calculation includes avoided lost steam and inspection labor Benefits from avoided darmage resulting from
bBlocked traps are not included in riodel. The formula used for steam loss in this model is: L=24,24*%Pa*D2, Where L=poundsfhour Pa=Pgauge + Patm , D=orifice diarmeter

bhitp:/fwww. anergy. rochesteredufefficiency/stearm. pdf

3, Actual WETM installed cost will vary based on wolume and integrator

4. Refers to the manual inspections of stearm traps that are currently being done at the facility, The frequency determines the potential avoided failure time when using the WETHM.

5. The frequency and cost of inspedtion determine the labor zavings enabled by the WETM,

&, The failure rate per year should be based on histarical data from the facility, 15-20% failure rates par vear are typical, In unrmhaintained facilities, the failure rate can be ruch higher:
http /i wwwl, eare. energy. gowfernpfpdfsforn cormbustion. pdf

CYPRESS
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Thermocouples Allow Remote
Mounting of Transmitter

Inaccessible “Hot Vault” traps

Standard NEMA 4
Enclosure

25 foot deep
cement bunkers

“Hard to Access” Remote Monitoring = $55 Savings & Eliminates Safety Incidents

A CYPRESS

ENVIROSYSTEMS® 40
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) CYPRESS
ENVIROSYSTEMS

Readings Graph

Repons Alarm History Status Configurabon Sele Settings

WSTM Executive Summary Report

Overview
Ene Summa
Total Number of Traps: 12 St ak
_ Health Status _ Count 9 of Total Steam loss (bs/hv)  35.70
Nodes with low battery 1 o6 | ‘o000 Dolar foss ($/yr)  4.691.38
[Nodes wth poor REsgnalstrength. 0 | 0.00

Type Summary

Application Summary
15 15
et [lraces Birors [iraies
10 10
s s
o ]
Tyce Apphcation
Type Total abof  Failure Out of 9% of In ‘Appltzlbﬁ Total 9bof Faiure Outof S%ofln
Count Total Count Service Service Count Total Count Service
he o A . Count = Falure | s & ~ Count
ucketl12- 110000 1 | 3 | _1ilit | | DO | 12 1100.00; 1. 3 AESALE
Totsks 12 eese 1 3 aaax Yok 12 10080 1 E R

Comprehensive Reports with Energy Summary for Analysis and Auditing of All Traps
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EXND Pharma Saves Energy Using Wireless Steam Trap Monitors

Wireless devices automase sieam map finlt detection, avoid exposing workers
o hazardows arear, and pay back m less than one year

The Challenge

+« PBMND Phamma's Technology Center Headguarters site uses over 2, 400 steam traps in

« Undetected leaks from steam traps waste significant ensrgy throughout the system.

+  Freguent monitoring is requirad to detect leaks in 3 tmely manner.

« Nanual sudit of waps are problematic because many are inaccessible or in potentially
hazardous locations i e. subterranesn location, at temperatores up to 5007 F.

# The simmation created a dilamms betwesn mesting BND's energy saving goals, and

The Solutiom

# FND Phanma selected Cypress Envirosystems’ cost-effective momkey solution for
Wireless Steam Trap Monitorine that can sutomate monitoring in difficult locations.

# The installation was non-imvasive — no nead to shut off steam lines, and no disrupton
0 production operations in any way.

« Pilot project for 12 Wireless Steam Trap Monitors (WS TM) cost less than 310,000,

The Resnlts

«  Automating stesm rap monitoring has simnificantly reduced the time to detect 4 steam

trap failure, saving thonsands of dellars for each leaking trap. The system also
reduced the lsbor and potential safety hazards associated with mamal mudits.

*  Expecied payback period for the system & about 12 moathe.
BBS WRE WSTM P
across our enfire complex, ™ said John Smith Manager of Utility Steam Plant

Operations, BND Phanma Technolesy Center Headgquarters.

http://www.cypressenvirosystems.com/files/p
%20Saves%20Energy%20Using%20Wireless%20Steam%20Trap%20Moni

tors.pdf

A CYPRESS
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What is our Solution?
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. WIRELESS PNEUMATIC THERMOSTAT WIRELESS GAUGE READER

*

\d . . . * . .
'...”Go from Pneumatic to DDC in minutes” “Remotely Read Gauges in minutes”

*

*
*

.
.

““
-

NETWORK CONTROLLER
WIRELESS TRANSDUCER READER

WIRELESS STEAM TRAP MONITOR
“Remotely Read Transducers — No Wires”

“Avoid Expensive Steam Leaks”

WIRELESS FREEZER MONITOR
“Predicts and Avoids Costly Freezer Failure”

Non-invasive, easy retrofit, energy and labor savings, payback under one year

A CYPRESS
{ 43
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Zone Control with Wireless Pne

WIRELESS PNEUMATIC THERMOSTAT

Air Condtioning | Haating | Rafrigeration

the N EWS

THE HYACR COMTMACTOM S WEEHKLY FEWERMLAATINE BINCE VD8

Gold Award 2010

DDC in 20 Minutes! Building
Operating
Management
2012 Top Product
e Manual Setpoint Control e Remote Wireless Setpoint Control
e No Remote Readings * Remote Monitoring of Temperature & Pressure
e No Diagnostics e Pager/Cell Notification of Excursions
e Manual Calibration Required e Automatic Self-calibration
e Cannot support Demand * Programmable Temperature Setbacks
Response strategies e Occupancy Override

e Enables Demand Response strategies
e BACnet Interface to BMS

e Compatible With Existing Johnson, Honeywell,
Siemens, Robertshaw

e Battery life of 3 -5 years
e Standalone operation with power failure

A CYPRESS
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WPT Installation

Traditional DDC Retrofits are Invasive

=v.

e Opening walls and running wire drive up
traditional DDC retrofit costs

']}
bt =

v pore o
S s

e Occupants do not want to be disrupted by projects

e The WPT provides benefits of DDC zone control
v’ 20-minute retrofit
v 80% lower cost
v Minimal disruption

s
ol

E-?—

The Wireless Pneumatic Thermostat Provides (WPT) DDC Zone Control without Disruption

Step 1 Step 2 Step 3 Step 4 Step 5
Identify pneumatic Remove thermostat Install WPT backplate Attach pneumatic Hang on wall and
thermostat type and backplate to wall pipes to WPT integrate with BAS
A CYPRESS .

ENVIROSYSTEMS



Post Installation Benefits

e |ncreased Energy Efficiency

e |Improved Tenant Satisfaction

e Reduced Maintenance Effort

e Enable Demand Response Load Mgm’t

e Gain LEED Points

() CYPRESS

ENVIROSYSTEMS® 46



Wireless Pneumatic Thermostat Savings

Savings

Standalone Capability (typically 75% of savings)

Energy
Efficiency
Temp Night/ Retro Deadband Auto- Duct Static || Optimal

Setpoint Weekend Commis- Temp Demand Pressure & Start/
Policy Setback & sioning/ Policy Respond Supply Air Stop

Occupancy Diag- Peak Load Temp

Override nostics Shedding Reset

- AN J
' '

Requires BMS
Connectivity

Maintenance

Auto Reduced Faster

Calibration || Occupant Trouble
Complaints Shooting,

Fault
Detection
- J
Y

Standalone Capability

Same Benefits as Direct Digital Control —

but at a Fraction of the Price and Disruption

47



Oakland Shines: Quantified case studies
commercial buildings in Oakland, California

Building Profiles

Savings

$0.20/sq-ft
savings/yr

* CIM Properties

* 1333 Broadway
287 thermostats
238,000 square feet

v 249,271 kWh/year

v 10,045 therms/year
v’ 139 kW

\\/ Simple Payback: 5 months

ROTUNDA

* The Oakland Rotunda
* 300 Frank Ogawa Plaza
* 261 thermostats

* 352,000 square feet

v 419,445 kWh/year

v’ 3,835 therms/year
v’ 98 kW

\\/ Simple Payback: 1.4 years

METROVATION

One of a kind, always the best

$0.16/sqg-ft
savings/yr

* Metrovation

* 2201 Broadway

* 290 thermostats

* 192,893 square feet

v 175,063 kWh/year

v’ 2,686 therms/year
v’ 133 kW

\\/ Simple Payback: 2.8 years

“The wireless thermostat project has given 1333 Broadway the ability to look several layers deep into the
performance of the building and make adjustments for tenant comfort, all the while greatly lowering

s CYPRESS utility costs.”

ENVIROSYSTEMS® -Bob Woltz, Chief Engineer
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UC San Diego — California Ener

McGill-Mandler Hall Building Electric Demand &eore and after WoT installation PROUJETCT D ATA
D Deytime: ~ Maximum Demand Before WPT Installation E After WPT Installation
. Night time: Minimum Demand Average...... 267 kN E Arrage...... ‘H" AW PROJECT SUMMARY SAVINGS:
s Average Demand ... 3540 & PR TN Site: McGill-Mandler Hall 27% Electrical
: Location: UCSan Diego 51% Gas
350 kW : Project area 112,500 square fez 0.2
: .2 yrs Payback
: Built: 1970 R

300 kW

ENERGY INFORMATION

Annual electricity use before retrofit: 2,561,477 kWh
Annual natural gas use before retrofit: 111,933 therms
Annual electricity savings: 538,901 kWh

Annual natural gas savings: 56,944 therms

250kW =

00 kW
PROJECT ECONOMICS
150 kW ; Annual utility cost savings: 594,931
: Total project cost: 5295,655
100 KW : Utility & CEC incentives:

NNz shz sz vl ashe Mz e ush: o 32 3 « SDG&E UC Partnership Program Rebate - $186,280
Source: Energy Solutions Inc. under contract to California Energy Commission + Energy Technology Assistance Program Rebate - $94,749
Simple payback: 0.2 years

EQUIPMENT INSTALLED
« 250 Cypress Envirosystems Deadband Wireless
Pneumatic Thermostats
» 3 (ypress Envirosystems Green Box Controllers
« 25 (ypress Envirosystems “Wall Powered” or
24VAC Powered” Repeaters
Cirxed>»

ENVIROSYSTEMS® o J
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The WPT’s diagnostic data enable
to improve maintenance costs and save

Diagnostic Data

82
23 N —
274 ——r— \ r—#vvw— 18
.70 %W "‘-—”‘v’ 9
£
2 66
62 T T T T T T T T T T T O
0:00 2:00 4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 0:00
82
78 TN —
S 74 "‘“—~"5v~—~'—w—~'——-—~—74~'—~\ — - 18
270 5
€
2 66 /_,‘ ‘\
62 T T T T T T T T T T T O
0:00 2:00 4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 0:00
82
o&‘ 74 —— N — \ /_/ %Am— 18
- 70 3\ N A 9
: \ [
Y \ l
62 T T T T T T T T T T T O
0:00 2:00 4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 0:00
/Setpoint Temp /Room Temp /Branch Pressure

CYPRESS

ENVIROSYSTEMS®

A

(youeuq) sd (ydueuq) |sd

s e .

(youeuq) 1sd

Alarm

Possible
Faults

(<)

* None

¢ Faulty Reset Velocity
Controller

e Stuck damper

¢ Broken spring

¢ Undersized cooling capacity
design

¢ Faulty Reset Velocity
Controller

¢ Electric reheat and AC on

¢ VAV Box Fault

¢ Adjacent Zone Overcooling

50




Wireless Pneumatic Thermostat Savings

Savings

Standalone Capability (typically 75% of savings)

Energy
Temp Night/ Retro Deadband Auto- Duct Static || Optimal
Setpoint Weekend Commis- Temp Demand Pressure & Start/
Policy Setback & sioning/ Policy Respond Supply Air Stop
Occupancy Diag- Peak Load Temp
Override nostics Shedding Reset
& o J
Y Y

Requires BMS
Connectivity

f""'~\
-~ >

N
// S
/ Maintenance |
/
\
Auto Reduced Faster
Calibration || Occupant Trouble
Complaints Shooting,
Fault
Detection/
\
\- 7
Y 7/
\

Same Benefits as Direct Digital Control —

but at a Fraction of the Price and Disruption

. Standalone Capability/ 4

51



Reduced Hot/Cold Calls — 345 Ca

e San Francisco Financial District
 Tenant: Private Equity Firm

17,000 sg-ft Class A Office Space, 31st Floor
* 48 Story Hi-Rise, managed by Cushman & Wakefield

Pre-WPT Installation
Mar — Nov, 2009

Post-WPT Installation
Mar — Nov, 2010

CUSHMANG&
WAKEFIELD:

W.0# DATE NT FLOOR OFFICE# REQUEST  TEMP. WORK PERFORMED BY # W.0# DATE TENANT FLOOR OFFICE# REQUEST  TEMP. WORK PERFORMED BY #
148516 | 9-Mar-09 31 |3115 COLD FOUND STAT PUTTING OUT 1# M 1 164055 | 1-Mar-10 31 [3155 CoLD 69 |NEW W.P.T. WAS SET AT 71, SET TO 74 PAUL 1
150125 | 6-Apr-09 31 |LARGE CONF. PRE COOL PUT STAT INTO COOLING FOR MTNG. ™M 2 164473 | 5-Mar-10 31 [3113 CoLD 71 |FOUND COAT HANGING OVER T-STAT PHIL 2
150195 | 8-Apr-09 31 [CONF ROOM COLD CAL. T-STAT AND SET TO 70-74 PAUL 3 164916 | 12-Mar-10 31 |3134A COLD 72 _|SUPPLYAIR AT 68F STAT SET @ 72,RAISED TO 73 ART 3
150500 | 15-Apr-09 31 3146 COLD 70 |OFFICE TEMP. WAS 70 PAUL 4 165486 | 25-Mar-10 31 |3120A &B COLD 72 |RAISED SPT. TO 73 CRAIG 4
151016 | 27-Apr-09 31 [3155 COLD 71 |[mevP.was 71 FRAZER | 5 166825 | 27-Apr-10 31 [3120A &B CoLD 72 |WPT WAS SET TO 73, RAISED TO 74 PAUL 5
153307 | 15-Jun-09 31 |CONF ROOM HOT 73 | AMBIENT 73 LOWERED STAT TO 65/70 PAUL 6 166853 | 27-Apr-10 31 [3121 HOT 77__|UNABLE TO CALIBRATE WPT WIIL FOLLOW-UP PHIL 6
153976 | 26-Jun-09 31 |EAST CORNER COLD 73 _|RM TEMP 73 RAISED STAT TO 74 JM 7 166994 | 3-May-10 31 [3121 HOT 76 |FOLLOW-UP TO REPLACEMENT OF WPT BY CRAIG 7
153991 | 26-Jun-09 31 |PINESIDE COLD 73 |AREA TEMP. 73, RAISED STATTO 74 M 8 169919 | 28-Jun-10 31 [3155 CoLD 70 |RESETSTATTO72 CRAIG 8
NA 6-Jul-09 31 |[3156 COoLD 71 |oFFICE TEMP. WAS 71 PAUL 9 174033 | 27-Sep-10 31 |PINE SIDE HOT 80 [CALIBRATED (3X) STATS AND SETAT 70 F. CRAIG 9
154347 | 7-Jul-09 31 |s. ADMIN COLD 72 |AREA TEMPWAS 72 cwrr |10 176108 | 17-Nov-10 31 |3155 CoLD 70 [STAT WAS SET @ 71 RAISED TO 73 PAUL 10
155020 | 22-Jul-09 31 |3115 COLD 71 |AREA TEMPAT 71 F, TSTATAT75F ART 11
155582 | 5-Aug-09 31 [3134-A CcoLD 73 |AREA TEMPWAS 73. CRAIG 12
155597 | 5-Aug-09 31 |NCONFRM. COLD TSTAT SET TO 65-69, RESET TO 70-73 ARTURO |13
155597 | 5-Aug-09 31 |NORTH CONFRM _|COLD 68 | TEMP. WAS 68 RESET TO70-73 ART 14 S
155808 | 12-Aug-09 31 |3104 HOT RE-SET STAT TO 71-74, FROM 70-74 CRAIG 15
157113 | 8-Sep-09 31 |3127 HOT CAL. STAT AND SET TO 71-74 CRAIG 16
157849 | 30-Sep-09 31 [CAL. ST. SIDE CoLD CAL. AND SET STAT TO 75 CRAIG 17 ) o 0
158278 | 6-Oct-09 31 |3134A CoLD REDUCED CFM, REDIRECTED AIR FLOW cwJsT. |18 v 66 A) red uction in h Ot/ coO | d C al I S
158192 | 7-Oct-09 31 |3134A COLD 74 | TEMP.IS 74 ADJUSTED TWO STATS IN AREA ART 19 .
158563 | 16-Oct-09 31 |EAST CORNER HOT 73 [serstatTO73 GRAIG 20 \/ 2 5 aV 0 | d Ed C al I S /ye ar
159030 | 27-Oct-09 31 |3152 HOT 71 | OFFICE TEMP. WAS 71 PAUL 21
159095 | 29-Oct-09 31 |EASTCORNER _ |COLD 72.5 |AREA TEMPWAS 72.5 ARTURO |22 ‘/ 7_ 10 ¢ /S q _ft /ye ar sav | n g S
159113 | 29-Oct-09 31 |3146 HOT DECREASED STPT TO 71-74 FROM 71-75 ARTURO |23
159222 | 2-Nov-09 31 |3146A HOT CHILLER STARTED AT 10:45 ARTURO |24
159222 | 2-Nov-09 31 |3146A WARM 73 | AREA TEMP WAS 73. MADE NO ADJ. ARTURO |25
159240 | 2-Nov-09 31 |WEST ADMIN WARM 71.5 |AREA TEMP. WAS 71.5 MADE NO ADJ. PAUL 26
159321 | 3-Nov-09 31 |3143/3140 WARM 72.5 | AREA TEMP. WAS 72.5 MADE NO ADJ. PAUL 27
159759 | 13-Nov-09 31 |NCONFRM. COLD 69 | INCREASED SPT TO 71-74, FROM 69-73 ARTURO |28
159854 | 17-Nov-09 31 |NCONFRM. COLD 69 |CAL. AND SET STAT TO 71-74 CRAIG 29

“ ENVIROSYSTEMS' 52



LEED Credits

LEED for Existing Buildings: Operations & Maintenance
Registered Project Checklist

Existing Building Commissioning
Bl B -] Credit 2.1 Investigation and Analysis / 2
R R ~|| Credit 2.2 Implementation ‘/ 2
j J J Credit 2.3 Ongoing Commissioning ‘/ 2
Performance Measurement
B B =] Credit 3.1 Building Automation System / 1
[7] E ~l| Credit 3.2-3.3 System Level Metering 1to2
Credit3.2  40% Metered 1
Credit3.3  80% Metered 2

Tenant Comfort and Satisfaction, Ability to Attract Top Tier Tenants,

and Lower Lease Churn Rates Are Incremental to Energy Savings Benefits

A CYPRESS

ENVIROSYSTEMS 53
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Direct Integration into BMS

Cypress Envirosystems GBC Interface WPTs in Schneider’s StruxureWare
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WPTs in JCI’'s Metasys
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