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APPEAL SUMMARY

Status: Decision Rendered

Appeal ID: 15956 Project Address: 4949 SE 25th Ave

Hearing Date: 10/11/17 Appellant Name: Michael Munzing

Case No.: M-004 Appellant Phone: 503-477-5936

Appeal Type: Mechanical Plans Examiner/Inspector: Thomas Ng

Project Type: commercial Stories: 2 Occupancy: F-1 Construction Type: V-B
Building/Business Name: 4949 Fire Sprinklers: Yes - Full Building

Appeal Involves: other: Alternative Mechanical Appliances LUR or Permit Application No.: 17-188921-MT

Plan Submitted Option: pdf [File 1] [File 2] Proposed use: Cannabis Production

APPEAL INFORMATION SHEET

Appeal item 1

Code Section OMSC 105.2

Requires OMSC 105.2 Alternative materials, methods, equipment and appliances. The provisions of this
code are not intended to prevent the installation of any material or to prohibit any method of
construction not specifically prescribed by this code, provided that any such alternative has been
approved. An alternative material or method of construction shall be approved where the building
official finds that the proposed design is satisfactory and complies with the intent of the provisions
of this code, and that the material, method or work offered is, for the purpose intended, at least the
equivalent of that prescribed in this code in quality, strength, effectiveness, fire resistance,
durability and safety.

Proposed Design The purpose of this report is to get approval to install a Natural Gas CO2 generator appliance in
an indoor cannabis cultivation facility. The purpose of this appliance is to enrich the air, for the
cultivation of plants, which require CO2 for the photosynthesis process. This appliance is not used
for extraction, but for cultivation only. The proposed design intends to take a non-UL listed
appliance, and proposes to modify it to include UL listed components. The Analysis Report
included, performs a thorough analysis on the modified device and shows that it complies with
OMSC Section 105.2 as an equivalent of that prescribed in the code in quality, strength,
effectiveness, fire resistance, durability and safety. The analysis and Analysis Report is prepared
by a licensed mechanical engineer, who has extensive experience preparing such
evaluation/analysis reports, as demonstrated in past projects. The report also requires that a field
special inspection be performed by the engineer of record to verify that the proposed appliance is

installed correctly as specified in the report and the mechanical permit documents.

Reason for alternative The City of Portland Fire Marshals office has indicated that it does allow for the use of Natural Gas

CO2 generators, for the purposes of air enrichment in indoor cultivation facilities, but requires that
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such devices are UL listed. Currently, we have performed an exhaustive search, and have found
that there are no UL listed appliances available on the market for the purpose of Natural Gas CO2
generation. It is also our understanding that the listing for such devices was withdrawn by the
licensing body in 1995 due to lack of interest from manufactures. Due to the lack of availability of
listed appliances, we have prepared this analysis report which utilizes OMSC section 105.2, which
is intended as a means to approve such alternative appliances. We have attached the Natural Gas
CO2 Generator Analysis Report and a copy of the current Mechanical Permit Drawings for

reference.

APPEAL DECISION

Unlisted natural gas CO2 generator with engineering analysis: Denied. Proposal does not provide
equivalent Life Safety protection.

Appellant may contact Thomas Ng (503 823-7434) with questions.

Pursuant to City Code Chapter 24.10, you may appeal this decision to the Building Code Board of Appeal within
180 calendar days of the date this decision is published. For information on the appeals process and costs,
including forms, appeal fee, payment methods and fee waivers, go to www.portlandoregon.gov/bds/appealsinfo,
call (503) 823-7300 or come in to the Development Services Center.

https://www.portlandoregon.gov/bds/appeals/index.cfm?action=entry&appeal 1d=15956 10/12/2017
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ANALYSIS REPORT July 20, 2017
To: Michael Munzing
COMPANY: FrROM: | Steffen U. Brocks, P.E.
PHONE: | Fax: | CC-
EMAIL: michael@mstructural.com RFC:
PROJECT: 4949 T1 — Mechanical Engineering MAIL ORIGINAL:
Services PAGE:1/30
PROJECT No: | 217M1201A
SUBJECT: CO2 Generator Analysis
s Revised September 4, 2017
Revised September 30, 2017
Mike- Revised October 3, 2017

Following is the analysis based upon our review of the Aries 8 NG CO2 generator that
we have reviewed and inspected at our office.

Intent of Analysis:

Revised October 6, 2017

Revised October 8, 2017

The intent of this report is that it is stand alone and addresses code sections 2014
Oregon Mechanical Specialty Code (OMSC) 105.2.

105.2 Alternative materials, methods, equipment and
appliances. The provisions of this code are not intended to
prevent the installation of any material or to prohibit any
method of construction not specifically prescribed by this
code, provided that any such alternative has been approved.
An alternative material or method of construction shall be
approved where the building official finds that the proposed
design is satisfactory and complies with the intent of the pro-
visions of this code, and that the material, method or work
offered is, for the purpose intended, at least the equivalent of
that prescribed in this code in quality, strength, effectiveness,
fire resistance, durability and safety.

Additionally, following are additional codes and standards that this device and its

various components meet:

e ETL

e UL-508

e CAN/CSA-C22.2 No. 14
e ANSI Z21.80

e OMSC C403.5
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BEA CONSULTING LLC

Credentials:

Steffen Brocks, P.E. is an expert in the field for evaluating the equipment listed in this
report. He has evaluated natural gas fired equipment on numerous projects in the City
of Portland, and commissioned such equipment in Oregon, Washington, California and
Hawaii. In this industry, he has also evaluated extraction equipment in Oregon and
Washington.

GoldenX Extracts, Eugene, Oregon — Provide design for extraction and post
processing facility.

ABCS Labs, Springfield, Oregon - Provide design for extraction and post
processing facility.

Precision Alchemy, Portland, Oregon - Provide design for extraction and post
processing facility.

BizzyBee Extractors, Seattle, Washington — Provide engineering consultation for
CO2 extractor design

Steffen Brocks, P.E. will serve as third party or engineer in record to evaluate and verify
the installation with report and testing method (the testing method outline is not part of
this review) upon final acceptance.

Proposed CO2 Generator:

Aries 8 NG (S/N J16666Q08D)

(8) burners

Electronic spark ignition

For use with the Atlas series CO2 Monitor/Controller

Flame is enclosed within the unit (solenoid valve operation), no pilot light.
Unit is modified with listed solenoid valve, gas regulator and gas piping.

O O O O O

The following building departments have indicated that natural gas CO2
generators have been permitted for indoor production/cultivation facilities for the
purposes of plant cultivation air enrichment in the City of Bend, Oregon, City of
Reno, Nevada and City of Denver, Colorado.

Titan Atlas-1 CO2 generator control unit, specified to regulate and control the
CO2 generator and is UL-508 and CAN/CSA-C22.2 No. 14 approved. This has
been verified at the ETL website at the following link:
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o http://etlwhidirectory.etlsemko.com/\WebClients/ITS/DLP/products.nsf/4c87
00f3b75987a08525777700583333/49bf7a271e739ba386258176005f3c23
?0penDocument

o http://etlwhidirectory.etlsemko.com/\WebClients/ITS/DLP/products.nsf/4c87
00f3b75987a08525777700583333/802a2aea94ec807b86258176005f4e5
6?0penDocument

e The manufacturer of the unmodified Ares-8 CO2 generator does not recommend
the use of the unmodified unit for liability reasons, as it is not listed because it
includes a non-listed NG solenoid and regulator valve, which is why we have
recommended modifying the unit with these modified components reference in
the Conclusion Section of this report.

e The manufactures wiring schematics are not available on request.

e We have inspected the build and workmanship of the control panel and circuit
panel (see photo details). The control panel and circuit panel complies with
intent of the code section OMSC 105.2 and other applicable sections.

e The unit is well constructed with powder coated sheetmetal. Corners of the unit
are rounded off and no sharp edges are present, and meets the intent of the
Code and OMSC 105.2

e Parts are connected via stainless steel machine screws with washers.
o Tubing in the unit is hard piped copper tubing with brass fittings.
o Burners are constructed of brass w/stainless steel.

o Wiring is constructed appropriately with shielding, wiring protection and
wiring connectors.

o Overall, the materials for the unit as modified per this report appear to be
constructed well and meets the intent of the code and section OMSC
105.2.

e The 120VAC to 24VDC adapter of the modified Ares-8 plugs directly into the ETL
listed Atlas-1 CO2 generator controller per the manufactures specifications, and
that the proper electrical connection shall be verified during a field special
inspection by the mechanical engineer of record, and city of Portland electrical
permit inspections. The adapter shall not be modified as it is an ETL listed
device and any modifications to the Atlas controller would void the ETL listing.
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e The combustion air calculations are not available from the manufacturer, but are
included in the conclusion section of this report. These calculations show it
complies with the OMSC Section C304.5, “Indoor Combustion Air”, and C501.8,
“Appliances Not Required to be Vented”

e Overall the equipment, as modified per this report, complies with OMSC 105.2,
and material method or work offered also meets equivalent quality, strength,
effectiveness, durability and safety.
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Photo Detail 1 — Unit and accessories provided by manufacturer

Photo Detail 2 — Unit — front view
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Photo Detail 3 — Instruction manual

Photo Detail 4 — Low voltage transformer — unit operates on 24V DC/1A and is a listed

device
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Photo Detail 5 — Unit control panel — front of unit

Photo Detail 6 — Gas burners on inside of unit
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Photo Detail 7 — Gas connection at rear of unit

CONSULTING ENGINEERS Page 8 of 30
2574 NW Thurman, Suite 100 Portland, Oregon 97210-2524 Phone 503.295.4953 Fax 503.222.1453
75-6138 Alii Drive, Suite 13 Kailua-Kona, Hawaii 96740

MECHANICAL SUSTAINABLE DESIGN ENERGY THERMAL IMAGING LEED®



BEA CONSULTING LLC

Photo Detail 8 — Gas piping and solenoid valves at bottom of unit

Photo Detail 9 — Specific S/N of unit being inspected
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Photo Detail 10 — Circuit board
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Sequence of Operations:

e Turn power switch to “ON” position.
e Green power light shall illuminate.
¢ The ignition module shall attempt to ignite burners.

e The yellow “pilot valve on” LED shall illuminate. Once the generator is operational,
it shall be controlled via the Titan Atlas controller.

e If the burners do not fire, after a 30 second pause, the generator shall attempt to
fire the burners again for 15 seconds. This cycle shall repeat a maximum of (5)
times.

e If the generator does not fire after the 5™ attempt, the generator shall activate the
“lock out” procedure and the “lock out” LED shall illuminate.

e If generator is locked out, operator shall wait 5 minutes for gas to dissipate before
turning generator power switch back to “ON” position.

e See the following detail for grow room schematic.

e See the following Atlas-1 for additional sequence of operations for CO2 controller.

e The power supply of the modified Ares-8 shall be plugged into the Atlas-1 CO2
controller at all times which operates the Ares-8 by supplying power to the

modified Ares-8 unit when CO2 levels drop below the specified set point.

e Power is shut off to the modified Ares-8 when the intended CO2 levels have been
reached, closing the solenoid valve and stopping all gas supply to the appliance.

e The modified Ares-8 shall be rendered non-operational during a power outage,
closing the solenoid and stopping all gas flow to the appliance.

CONSULTING ENGINEERS Page 11 of 30
2574 NW Thurman, Suite 100 Portland, Oregon 97210-2524 Phone 503.295.4953 Fax 503.222.1453
75-6138 Alii Drive, Suite 13 Kailua-Kona, Hawaii 96740

MECHANICAL SUSTAINABLE DESIGN ENERGY THERMAL IMAGING LEED®



BEA CONSULTING LLC
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Atlas® 1 Remote CO, Monitor/Controller

Overview

The Atlas® 1 Ramote OO0 Monitor/Controller has an adjustable CO; 2ot point, slevation
comection adustment and a user calibration featura. These adustments are made with tha
“Increasa” and “Decrease” buttons located on the front of the monitor’controller. The Atlas® 1 is
aleo aquipped with a photocad that detects day/night conditions and will sutomatically disable
tha load output of the GO monitor/controller during nighttime conditions wian Cle is not
required in your garden. The Allas® 1 provides up to 15 amps of capacity on a standard 120
violit circuit. A gresn LED located betwean the “Increase” and “Decraase”™ buttons wil iluminats
whan the load output is “active”. We recommand that you sat the Atlas® 1 batween 1000 PPM
[Parts Per Milion) and 1500 PPM. Sattings at abowe 2050 PPM are NOT recommended. The
Atia=® 1 Remota CO: Monitor/Controllor is built with the highest quality componants and will
provide the user with years of trouble frea sandco.

Instructions for Operation

. Us=ing the CAT 45 cable included with your system, plug one end into the *sensor nput’ on
the Atlas® 1 Remote Sansor, then plug the other end of tha CAT 45 cabla into the 'sensor
output’ on the Atkas® 1 Monitor/Controllor,

* Placa your Atizs® 1 Remote CO; Sansor in your anclosure at approximataly the haight of
your plants and away from any spray/water/mist, etc.

*  The Atlas® 1 has a factory presat sat point of 1000 PPM, and can be adjusted from O PPM
to 2050 PPM.

+  Toadjust the sat point:

- Press and hold the “Increasa” button for approximataly 5 saconds until the display
reads “rSEL".

* sa the “Increesa” or "Decreasa” button to adjust your PPM sat point to your
dasired level.

«  Sot point adustments are made in incremants of 10 PPM.

+  After a fow seconds without buttons baing pressed, the Atlas® 1 will resat and the
new sat point iz saved in memony.

The Atlas® { & calibrated at sea level and the calibration changes shightly with an increasa in
glovation. The “Elevation Adjustment” feature will componsate for thesa changes. it may ba
adjusted from O feet to 9999 feet above sea level.

«  Toadjust the elevation:
1. Prass and hold the “Dacreasa” button for approximately 5 saconds until the display
reads "ELE"
Lisa the “Increa=a” or "Docreasa” button to adjust the clevation to the dasired loval.
Elavation adjustmeants are made in increments of 100 feat.

4. After a fow seconds without buttons baing pressed, the Atlas® 1 will resat and the
alevation cormaction will be complate.
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Conclusions:

e The equipment as modified complies with code sections sections OMSC 105.2.
The material method or work offered also meets equivalent quality, strength,
effectiveness, durability and safety and the intent of the code.

e The generator must be installed so that there is unrestricted airflow through the
bottom.

e The generator must be installed with the correct gas supply, solenoid valve and
regulator to match the fuel being used. Provide code compliant gas
piping/connection with shut-off valve from building gas supply to generator unit.

o The regulator shall be a Maxitrol 325-3 with a 12A09 vent limiter. Both of
these are ANSI Z21.80 compliant. This will be configured with a 5" WC
outlet pressure. Attach specifications in the appendix.

o The Solenoid shall be replaced with an ASCO 8262 24VDC 4" Normally
Closed Solenoid Valve. Attach specifications in the appendix.

o Installation of the proper regulator and solenoid shall be verified during a
field inspection.

o The gas piping shall be %" Tracpipe. ICC PMG-1058 is included in the
Appendix and the piping meets meets OMSC C403.5.

¢ All gas connections shall be tested per industry best practices.

e Only the power supply provided by the manufacturer shall be used. It is a UL
listed 120V to 24V power supply via a standard connector, so hard wiring will not
be required.

e A CO2 detection system interlocked with visual and audio alarms and proper
signage shall be utilized in the space served so that C02 levels do not endanger
occupants.

e A CO detection system shall be utilized to ensure that CO levels do not endanger
occupants.

e The unit shall be tested on an annual basis to ensure that the ignition module,
firing sequence and safety shutdown are operating properly.
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e Unit produces 23,000 btu/h of heat at full capacity. Unit shall be located so that no
fire hazard is presented by installing in a fully sprinklered facility with a minimum
clear distance of 24” from any combustible materials.

e Combustion air calculations have been provided on the mechanical permit
drawings. These are excerpted here:

CO2 GENERATOR UNIT SCHEDULE

CO2 RATING

UNIT MAKE & MCDEL M.G. RATING CUBIC FT/HR
Co26-1 ¥ TITEW ARES—E NG 22,163 BTU 22
C026-2 * TITEM ARES—8 NG 22,163 BTU 22
C026-3 * TITEN ARES—8 NG 22,163 BTU 22
gt | e | mmg | 7

v N N
* TITEM ARES-8 NG COZ GENERATORS SHALL BE MODIFIED AS FOLLOWS!
— REPFLACE THE MG REGULATOR WITH A MAXTROL 325-3 REGULATOR Wl

A 12408 VENT LIMTER CONFIGURED WITH & 5" WC QUTLET PRESSURE
—  REPLACE THE SOLENOID VALVE WITH AN ASCO 8262 24VDC 1/4"
MORMALLY CLOSED SOLENOID VALVE
—  REPLACE THE GAS HOSE WITH 1/2° TRACPIPE.

SPECIAL INSPECTIONS:

—  THIRD PARTY OR MECHANICAL EMGINEER OF RECCORD SHALL AND VERIFY
THE INSTALLATION OF MODIFIED COMPOMENTS.

- TESTING SHALL INCLUDE GAS LEAK TEST AND VERIFY THAT TEMPERATURE
OF METAL HOUSING DOES NOT EXCEED 350-DEG FAHRENHEI.

—  EVALUATION SHALL INCLUDE THAT THE UNIT IS OPERATING PROPERLY.

—  FIELD IMSPECTION REPORT SHALL BE PROVIDED TO THE BUILDING

OFFICIAL

COMBUSTION AR CALCULATIONS:
—  SMALLEST ROOM WHERE TITEN ARES-8 INSTALLED = 108 GROWING ROOM.

— 108 GROWING ROOM VOLUME = 717(SF) x 12(Ft TALL) = 8604 Cu—FT

—  22,163(Btu/h) x 50(Cu—Ft) / 1000(Btu/h) = 1108(Cu—Ft) < 8604(Cu—Ft)
¢ COMPLES WITH 2014 OMSC SECTION C304.5.

— 22,163(Btu/h) / 8604(Cu—Ft) = 2.58(Btu/(h Cu—Ft)) < 20(Btu/(h Cu—Ft)
¥ COMPLIES WITH 2014 OMSC SECTION C501.8

e The appendix includes Ares-8 Instructions and Applications Diagram in the
report, as well as Atlas 1 Instructions in the report.

e It is our conclusion, based upon inspection of this specific Ares 8 NG CO2
generator (S/N J16666Q08D) when modified with the UL listed ASCO solenoid
valve, ANSI Z21.80 compliant Maxitrol Regulator Valve with vent limiter, and
OMSC C403.5 compliant gas piping, that it is safe for use for the purpose of CO2
air enrichment in an indoor cultivation facility, using the Sequence of Operations
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specified in this document and on the Mechanical permit documents, and the
equipment complies with OMSC 105.2 and material method or work offered also
meets equivalent quality, strength, effectiveness, durability and safety.

Please call if you have any questions or require additional information.

Regards-

Steffen U. Brocks, P.E.

BEA consuLTING LLC
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APPENDIX

Ares® Application Diagram
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2574 NW Thurman,

MECHANICAL

Atlas® 1 Remote CO, Monitor/Controller

Overview

The Atlas® 1 Remiote &0 Monttor/Controller has an adjustable CO; set point, slevation
comection adjustment and a user calibrafion feature. These adiustmeants ars made with the
“Increasa” and “Decrease” buttons located on the front of the monitor‘controlier. The Atlas® 1 is
also equipped with a photocad that detects day/night conditions and will automatically disable
tha load output of the CO= monitor/controller during nighttime conditions when COz is not
required in your garden. The Atlas® 1 provides up to 15 amps of capacity on a standard 120
volt circuit. A gresn LED located betwesn the “Increase” and *Decrease™ buttons wil iluminate
when tho load output iz *active™. We recommend that you sat the Atlas® 1 batween 1000 PPM
(Parts Per Million) and 1500 PPM. Sattings at above 2050 PPM are NOT recommendad. Tha
Atias® 1 Remata CO: MonitorController is built with the highest quality componants and wil
prowide the user with years of trouble frea sanvice.

Instructions for Operation

+  Using the CAT 45 cable included with your system, plug one end into the “sensor input’ on
the Atlas® 1 Remote Sensor, then plug the other end of the CAT 45 cable into the ‘sensor
output” on the Atias® 1 Monitor/Controlier,

*  Place your Atizs® 1 Bemote CO: Sansor in your anclosure at approsdmataly the haight of
your plants and away from any spray‘wates/mist, etc.

+  Tha Atlas® 1 has a factory presot ot point of 1000 PPM, and can be adjusted from O PPM
o 2050 PPM.

*  Toadjust the sat point:
«  Press and hold the “Increasa” button for approsamataly & seconds until the display
reads “rSEL".
= Usa tha “Increasa” or "Decreasa” button to adjust your PPM sat point to your
dasired level.
= Set point adjustments are made in increments of 10 PEM.

+  After a fow seconds without buttons being pressed, the Atias® 1 will resat and the
new set point is saved in mamory.

Tha Atlas® 1 i calibratod at sea level and the calbration changes siightly with an increasa in
glevation. The “Elevation Adjusiment” feature will compansate for thesa changes. it may be
adjusted from 0 feat to 9999 fect above =3 level.

+  Toadjust the elevation:
1. Press and hold the "Decrease™ button for spprosimately 5 seconds until the display
reads “ELE".
2. Usa tha *Increasa” or "Decreasa” button to adjust the ekevation to the dasired level.
Elevation adustmants are made in increments of 100 feat.

4. After a fow seconds without buttons baing pressed, the Attas® 1 will resat and the
alevation cormection will ba complate.

%)
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ASCTO Genera Service Solncid Vabves it
RedHall oo St s B | S2ORIE
Features

* Welded core tube provides higher pressure ratings

* Reliable, proven design with high flows

* Small poppet valves for tight shutoff

* Wide range of elastomers for spedialty senvice applications
* Mountable in any position

* Tapped mounting holes in body standard

Construction
Valve Fariz in Contact with Fluids

Baody Brass | Cast 304 Stainkess Steal
Seals and Discs NER or Cast UR

Core Tube 305 Stainkss Steal

Core and Plugmt 430F Stainless Steel

Springs 302 Stainks=s Steal

Shading Coil Copper [ Silver
Electrical

Watt Rating and
Power Consumption Spare Cail Part No.
AC Genaral Purpose Explosionproof
OC A

Watts | Watts | Holding |VA Inmish|  AC 0C AC ¢

06 | 61" i 30 | 238290 | 230510 | 230274 | 238514 |

186 | 81" 20 15 238240 | 238510 | 238244 | 238514

116 | 104 25 50 238640 | 238840 | 2386414 | 238544

226 | 174 10 70 238640 | 238910 | 238614 | 238044
Standard ¥o : 24, 1200, 240, 480 woits AC, 60 Hz (or 110, 220 wolts AC, 50 Hzi
6, 12, 24, 120,240 wolt= DC. Must be spacified when ordering.

Other woltages availabla when requirad.

*0n 50 hestz service, the rating for the 8.1/F zolenoid is & 1 wattz, and

the rating for the 9.1/F solenoad is 111 waiis.

Solenoid Enclosures

Standard: Watertight, Types 1, 2, 3, 35, 4. and 4X.

Optional: Explosionproof and Watartight, Types 2, 35, 4. 4% 6, 6P. 7, and 0.
{To order, add prefix “EF to catalog number)

See Optional Fastures Section for other available opbons.

Options

Maouniting bracket (suffis MB)

Queartar-turn manual operator with screw slot (suffic MS)

Panal mownt (prafix GP for conduit; consult ASGD for other electrical comeactions)
Vacuum sarvica (suffix VWM, VWWH; see Vacuum Section for more details.)
Oygen service (suffix M)

Silicona Frae (suffix 5F)

Elastomers: FKM (suffix V), Ethylene Propylana (suffix E),

CR (suffix J), Taflon (suffix T), Low Tamp NER (suffix &)

Mote: For suffix A, Fluid f2mp. range -40°F o 167°F anly for vabees with 1001,
17.1, 116, and 22.6 watt coils.

Refer to Engineering Seclon for fuid and empevature compatibiliy

MNominal Ambient Temp. Ranges
The nominal imitation of 32°F (0°C} is adwi for amy
walva that might contain moisture (water vapor).
AC: -1XF to 1HTF (-257TC to 55°T)
DC: -13F to 104°F (-257C to 40°C)

-13F to 131 °F (-257C to 55°C)
Node: Max ambient for explosionproaf (EF) is 125°F
(52°C) for AC, 131°F (55°C) for DC_
Dptional: For AL, the max. ambian temparaiure is
140°F (B0C) with Chass H coil (with or without prefix EF)
Beler to Engineering Section for details.

Approvals
C5A certified. UL Bisted, as indicated. Safety Shutaff
Valves FM approved. Meets applicable CE directives.

Beler to Engineering Section for details. o

B262_BDE3_Hoeres_GP_RS
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] 8262 ASVAQ

Dimensions:
[
[ Wl | |r | w
P LN T I R N
mm| 7 | @ | @ | W | @
, [P |28 [ e [ [zw | 1
mm| 72 | @1 | W | @ | @
P L N R N
mm| ®@ | & | @ | W | @
e | 206 | 172 | 166 | 260 | 168

o O L R
P N R e RSl L
mn| B | & | 8 | W | @
P R T I N
mn| 7 | ® | W | B | 8
Const. Ref. 1-6
===

— ANPT PIPE THREAD
2 PLACES)

Mounting Dimengions

Const. Ref. 1,2 Const. Ref. 3.4 Const. Ref. 5, 6
(178" Pipeh [1/4" Fipel {212 Pipe)

fl
MOUNTING
HOLER

m
L
NOUNTING HOLES

Hote: Mounting holes will accept a standand #40-32 machine screw.

14
RE2R2 RPA3 HRares GP RS
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323 SERIES

Lever Acting Design

Max'rr.ml’s 325 Series pounds to inches regulators are for use on
residential, commercial, and industrial applications.
The 325 Series features a high leverage valve linkage assembly
to deliver positive dead-end leckup. The regulators are capable
of precise contral from full flow dewn to pilot flow.

Specifications
3/B" to 2" threaded connections with NPT or 1507-1 threads.

325-3, 325-5, 325-7A, 325-9: aluminum.

... Suitable for multi-pesitional mounting. If ball check vent limiting device iz installed, mount
in an upright position anly.

NOTE: All Maxitrol gas pressure regulators should be installed and operated in accordance
with Mazitrol Safety Warning Instructions (see GPR_MI_EN.ES or GPR_CSA_MI_EN.FR).

Certifications ..o coeeeeeeeen 325-3, 325-5: ANSI Z21.18/C5A 6.3 Gas Appliance Pressure Regulators,

GaaTypes_ . ool Suitable for natural, manufactured, mixed gases, liquefied petroleum gases, and LP gas-air
mixtures.

Maximum Inlet Pressure .. C5A Certified: 325-3, 325-5: 2 psi(13.8 kPa), 5 psi (34.5 kPa)

Manitrol Tested: 325-3, 325-5, 325-TA, 325-9: 10 psi (6% kPa)
With Vient Limiter 12A00, 12430, ar 12A49 Installed!:
325-3, 315-5, 325-7A, 325-9: 5 pai (34.5 kPa) - Matural, 2 psi (13.8 kPa) - LP

Emergency Exposure Limits 65 psi (450 kPa) (inlat side only)

Maximum Individual Load ........... Largest single appliance served by the regulator: 325-3: 100,000 Btwh;
325-5: 325,000 Btwh; 325-7A: 1,250,000 Btwh, 325-9: 2,250,000 Btuh

Capacity ... Total load of multiple appliances combined: 325-3: 150,000 Bruh;
325-5: 325,000 Brwh; 325-7A: 1,250,000 Buwh; 325-0: 2,250,000 Btwh

NOTE: Capacities are used to determine the maximum multiple appliance load. The
largest single appliance served by the regulator should not exceed the maximum
individual load specified above.

Ambient Temperature Ranges ... -40 to 205°F (40 to 96°C)

Minimum Regulation................... Suitable for pilat flow applications. (B) (Circle P) (0,15 CFH NG), Mane (1.5 CFH NG,

Imblue Technology™ 325-3, 325-5, 315-7A, 325-0 models may be crdered with Imblue Technology™. Imblue
Technology™ increases corrosion resistance and provides extra protection against the
elements for regulators used in outdoor applications. Add suffix leter “B” to model number

when ordering_
Iﬂ © 3015, Masieol Comparry All Rights Riered
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@O APPLIANCE REGULATORS

@ CcE €
EBEBI:i based on I" w.c._pressure drop. from set paint** S Troz

Capacities expreszed in CFH (m'h) @ 0.64 sp gr gas

CSA Owperating Inlet Pressure
Maddl s S Outlet Pressure MAX = = = = 5 5
Fipe Set Poiat 0.5 pei 0.75 psi 1 peai 2 pai 5 pai 10 psi
CFH | 3akpa) | (5.2kPa) | (6.9 kPa) | (13.8kPa) | (34.5kPa) | (69.0 kPa)
407 e, (1.0 kPa) 160 (4.5) wEd | moen| pomn 300 (0.5 320 (8.1}
B ¥ e
1253 qlinns 707 vec. (1.7 kPa) 120004 | 15043 10051 | 22003 290 (8.5 320 .1}
1007 5 kPl 10026 | 10049 150040 | 220063 280 (7 320 (8.1}
197 x 1 a0k | wonio | 4secan| seoass | ssodam | e
1255 4" x M4 . (1.7 kPal o4 | w0002 | $100ie | S005m | eM009 | 750Q
k2 o 1007 wee. (2.5 kPl | 325 (5.2 a0ies | 3men| zeoon| sooes B50 18.4) 750 (21.2)
407 wee. (1.0 kPa) as0 (2400 | 1060 0. | 1190300 | 1600 853 | 2000593 | M0k
1 :":: V3| 700 wee (1.7 10 o0 220y | =m0 | 1060 0o | 1500 825 | 1880 G2N | 2060 seE)
10.0° wec. (2.5 kPa) G50 a4 | seoag | ssoem | 1300 G6m | 1620459 | oo s
407 wec. (1.0 kFa) 1015 (514 | 2075 (508 | 2280837 | 2660 5.3 | 3550 (100.5) | 3750 (106.2)
i
1259 7.0F e, (1.7 kFal 1430 (205 | 1660 (47.00 | 1960 (55.5) | 2570 728 | 3420 @6 | 3750 (106.2)
10.07 wec. (2.5 kPa) 1275 (361) | 1450 41.1) | 1720487 | 2160 613 | 3150 @93 | 3750 (106.2)

MOTE: Maximum Individual Load: 32 5-318) is 100 COFH (2.8 m~hi; 325-508) is 325 CFH 5.2 mhi; 325-TAIB) is 1250 CFH (354 me/h); 325908 is 2250 CFH (B3.7).
Approval based on use as an appliance regulator. **Set poants (in CFH): 325306 = 50; 325-5(8) = 1500 335 7AH) = 500; 325-%(E=1000.
Sec pages 58-59 for Regulator Sizing Requirements and Examples.

Pressure I]ruE: .64 sp gr gas expressed in CFH (m?/h) (for system pressure drop calculations)

Madel 70" wee (1.7 kPad | 0.5 psi (3.4 kPa) 0.75 psi (5.2 kPa) 1 psi (6.9 kPa) 2 psi (13.8 kPa)
3253 145 (4.00 204 (5.8 250 (7 .00 285 {2y —
358 400 {11.3 S50 {15.6) BR0 (19,00 T70 (218 —
JIETA B15 231 1149 325 1405 (39,5 1624 (2600 2305 (65.3)
1289 1360 (38.5) 2113 (598 2E5T (724 2949 (83 5) 4059 {114.8)
Spring Selection Chart: inches w.c. (kPa) unless noted
Madel C54 Certified Standard - 5
z Other Springs Available
Humber 2 psi (13,8 kPa) 5 psi 134.5 kPa) Spring z
Ly 1] FioN Gt 10 ol 412 2wk 10t 22 15 o 30 1I’n2p‘5u
125.3 MN25w229 | (w27 | 05025 | 0702 | 00w30 [ 0515 | C50ss | O70rs | BEoo 11
Plated White Plated White Viclet Plated Red Vellow Tagged
Sog 7o il 6o i0 Fwo il 41012 2wh 1010 22 15 1o 30 1102 psi
3255 (1.25 1o 2.25) N.7m2.7 150 25 1.7wd7 .0w 3.0 0.5 8 1.5) (2.5t 5.5) Aoy 6.9 10 13.9%
Plated White Plated Whae Vichet Plated Rad ellow Tagged
412 25 1060 22 15030 201 42
I2ETA — — — — M0 3.0 0.5 8 1.5) (2.5t 5.5) [ERey ) (5.0 1o 10.45
Viclet Plated Red Vellow Black
41212 2wk 10ta 22 155030 201 42
125.9 = = - = MO03m | D515 | (25055 | 37078 | 00104
Viclet Plated Red Vellow Black
MNOTE: See pages 56-57 for complete Spring Selection Chart.
© 2015 Maitreld Coany:. All Rights Resirved. MAaXITROL. 15
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323 SERIES

Lever Acting Design

Dimensions

= Dimensions
Madel T s mﬂm' ::: A B c
Rr AR el :st;\.m: ':E:lli:lrl] [Il:l';zl':!lrﬂ -:Q:I:rn]
. Ve b i ;Erl;rn] -:l;jr;mu [l-fsi.?-;lm [I;I;:r;lrﬂ
125.7A 1147, 1 127 122° NPT n':‘r:uro “;i;mj :zh.?:nm cuaym-m
175.9 112, 2 142° NPT U‘;’r:m] QJ?r:mu u;":‘f“‘m uf‘{:"m

NOTE: Dimensions are maximums and to be used only as an aid in designing clearance for the valve.
Actual production dimensicns may vary somewhat from those shown.

325.3 3255
1 E © 1015, Masitwol Compai. All Rights Rl
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@O APPLIANCE REGULATORS

325-7A

Lever Acting Design

B | ey
B | sec
B | oo Houwsing
B | rubbervale
B | vahesex
B | seal cap Caskes
Adjusting Serew
B | seins
Bl | ven: Connection
Diaphragm
11 Diaphragm Plates
Bottom Housing
MNOTE: Diagrams are graphical representations only and may differ from actual product.
© 3015 Maxiirel Campany. All Rights Reserved. MAXITROL w
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Vent Tube Connector

Threaded sleeve - two piece assembly where the nut iz tightened inside male connector.
*  11AD3: connect: 1/8" female pipe thread to 1/8” O.D. tubing.
*  11A04: connects 1/8” female pipe thread to 1/4” O.D. tubing.

Threaded sleeve nut - for RV2Z0V.
*  11A08: 5/16-24 threaded sleeve nut for 178" O.D. tubing. ‘

Comprezsion fitting - where nut and zleeve are :lipped over tubing and tightened
into fitting body.

*  11A05-42: connectz 1/4” female pipe thread to 1/4” O.D. tubing. 11403 11A08 11A05
11A05-61: connects 1/8” female pipe thread to 1/8” O.D. tubing.
11A05-63: connects 3/8” female pipe thread to 3/8” O.D. tubing.
11A05-64: connectz 1/27 female pipe thread to 3/8” O.D. tubing.

Vent Limiting Device: vLimiter®
Optional automatic vent limiting device - ball check permitz unobstructed inhala-
tion for fast regulator diaphragm rezponze on opening cycle, but limitz gaz ezcape-
ment to within ANSI standards should a diaphragm rupture.
NOTE:When using the vent limiting device, regulator mustbe mounted in a horizontal
upright position.
* 12A04: C5A certified for up to 1/2 psi (14" w.c.) inlet pressure.

Use on EV48, RV52, RV33, RVe1, R40045), R300(5), Re0M5) regulators.
Calor - brazs. 1/8" NPT,
* 12A09: C5A certified for 2 pzi (LP) and 5 pzi (natural) inlet preszure with P
325-3 and 325-3L regulators; OPD48, OPD600.
Color - green. 1/68” NPT. - ']
* 12A34: CSA certified for up to 1/2 psi (14" w.c.) inlet pressure with RVE1. E f
Calor - brazs. 3/8" NPT
* 12A3%9: C5A certified for 2 psi (LP) and 5 psi (natural) inlet pressure with
325-5 and 315-5L regulators; OPD210D. 124009 12439 12449
Color - brass. 3/8" NPT.
* 12A49: C5A certified for 2 psi (LP) and 5 psi (natural) inlet pressure with
315-7A, 315-7AL, 315-9, and 325-9L regulators; OPD2Z10E.
Calor - brass. 1/2" NPT.

Satisfies AN5SI Standards for both Natural and LP gas.

NOTE: Vent limiters are not recommended for use in models RV91, RV111, RV131,
and 210 Series.

Vent Limiting Orifice

*  12A06: Orifice hole iz on zide of body, under head. Fixed orifice equally
limits inhalation and escapement. Use on RW48, RV52, RV53, RVel,
R400(5), R300(5), R600{5) regulatars.
Color- brown. 1/68" NPT. 12406

Satisfies ANSI Standards for both Natural and LP gas.

Eu © 2015, Maxitrol Comparry. All Rights Resenved.
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ETL Approval for Atlas

(Atlas 1 is UL-508 and CAN/CSA-C22.2 No. 14 approved)

Intertek ETL Listed Direc' (2] - X
C' | © etlwhidirectory.etlsemko.com/WebClients/ITS/DLP/products.nsf/4c8700f3b75987a08525777700583333/49b17a271e739ba386258176005f3c23?0OpenDocument A4 :
us oate,
F %
ntertek @. T @. @,
Total Quality. Assured. intertek Certified intertek 2
<-Back Product Description
Contact Us
Americas+1-888-347-
5478
Title: INDUSTRIAL CONTROL EQUIPMENT (E°rf1’312'905’7801)
Company: SUNLIGHT SUPPLY, INC. - Vancouver, WA USA PR
Product Information: Trade Name(s): Titan, Titan Control.

[> Intertek Home
[> Product Directories

Environmental Controls, Model Nos. 702640, 702645, 702650, 702655, 702615, 702616, 702618, 702620, 702621,

702625, 702605, 702636, 702638, 702845, 702880, 703380. Model Nos. 702895, 702896, 702897. ———
Timer, Model Nos. 702600, 702660, 702665, 702671, 702672, 702765, 702770, 734135, 702775. spEtofGantey
Get up-to-date
Evaluated to the following: A representative sample of the listed devices have been tested, investigated and found to comply with the information on
requirements of the Standard(s) for Industrial Control Equipment (UL-508) and are identified with the ETL Listed Mark. everything from our

Accreditations to our
Certifications and
Marks. Learn more...

<-Back

News

Intertek Unveils New
Design for Product
Safety and Quality
Certification Marks.
Learn more...

8:43 PM
10/1/2017

D)
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|-11r1 Intertek ETL Listed Direct X Intertek ETL Listed Direc: X (] — X
C' | @ etlwhidirectory.etlsemko.com/WebClients/ITS/DLP/products.nsf/4c8700f3b75987a08525777700583333/802a2aea94ec807b86258176005f4e56?0penDocument w E
us oa 0,

@ )
intertek (DM “entelal SREON
Total Quality. Assured. intertek Certified Intertek 5

<= Back Product Description -
Contact Us
Americas+1-888-347-
5478
Title: INDUSTRIAL CONTROL EQUIPMENT (EN*_T'312'905'7801)
Company: SUNLIGHT SUPPLY, INC. - Vancouver, WA USA i
Product Information: Trade Name(s): Titan, Titan Control.

[> Intertek Home
[> Product Directories

Environmental Controls, Model Nos. 702640, 702645, 702650, 702655, 702615, 702616, 702618, 702620, 702621,
702625, 702605, 702636, 702638, 702845, 702880, 703380. Model Nos. 702895, 702896, 702897. —————

Industrial Control Panels for General Use. Inspector Center

Get up-to-date
Timer, Model Nos. 702600, 702660, 702665, 702671, 702672, 702765, 702770, 734135, 702775. information on

everything from our

Evaluated to the following: A representative sample of the listed devices have been tested, investigated and found to comply with the ACCFE?"TE_ﬁO”S to our
requirements of the Standard(s) for Industrial Control Equipment (CAN/CSA-C22.2 No. 14) and are identified with the Certifications and
cETL Listed Mark. Marks. Learn more. ..

News

<-Back Intertek Unveils New

Design for Product

Safety and Quality

Certification Marks.
Learn more...

8:44 PM
10/1/2017

i

- http://etlwhidirectory.etlsemko.com/WebClients/ITS/DLP/products.nsf/4c8700f3b7
5987a08525777700583333/49b17a271e739ba386258176005f3¢23?0penDocum
ent
http://etlwhidirectory.etlsemko.com/WebClients/ITS/DLP/products.nsf/4c8700f3b759
87a08525777700583333/802a2aea94ec807b86258176005f4e56?0penDocument
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Most Widely Accepted and Trusted
JATION

ICC-Eg Report PMG-1058

Reissued 022017
ICC-ES | (BOO) 423-6587 | {562) 699-0543 | www.icc-es.org This report is subject to renewal 0272018

EVALUATION SUBJECT:

TRACPIPE®
COUNTERSTRIKE®
CONDUCTIVE JACKETED
CORRUGATED STAINLESS
STEEL TUBING

DIVISION:
2300 D0—HEATING, VENTILATING AND AIR-CONDITIONING
SECTION:
23 11 00—FACILITY FUEL PIPING

Report Holder:

OMEGAFLEX® INC.

451 CREAMERY WAY
EXTOMN, PA 12341

Look far the ICC-ES marks of Conformity!
IGC

£ & ) G,

= FREFERAED DR
II EDUCATION l'll

FROVDER

ICC-ES Evaluation Reports ara nof Bo be constuad as representing aesthabcs o any other atiributes
nct specilically addressed, nor ane they e construed as an endorserment of the subyect of the
reporl or 8 recommendalion for it uss. e i o warrenty by 100 Ewabuston Service, LLC, express
or imnphied, 88 bo any frding o olber matler in Uhi reporl, or 88 1o any product cowered by e report
Cogreraght @ Z00T KKC Evaluaton Seavice, LLC, Al rights ressroed

u.m-—n-—

| II'| o
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Maost Widely Accepted and Trusted

ICC-ES PMG Product Certificate PMG-1058

D6 e Rl e bkt oo

WWW.ICC-E5 Lorg | (G00) 423-6587 | (562) 699-0543 A Subsidiary of the infernafional Code Council®

Csl: DIVISION: 23 DD 00—HEATING, VENTILATIMNG, AND AIR-COMNDITIONING
Section: 23 11 00—Facility Fuel Piping

Product cerdification system:

The ICC-ES product certification system incudes testing samples taken from the market or suppliers
stock, or a combination of both, to verfy compliance with applicable codes and standards. The
system also involves factory inspections, and assessment and surveillance of the supplier's quality
system.

Product: TracPi:le' CounterStrike® Conductive Jacketed Corrugated Stainless Steel Tubing

Listee: OmegaFlex® Inc.
451 Creamery Way
Exton, Pennsylvania 19341-2509

wisw omegafiex. com
Compliance with the following codes:

2015, 2012, 2008 and 2006 Inernationsi Fuel Gas Code® (IFGC)
2015, 2012, 2009 and 2006 Intemational Mechanical Code® (IMC)
2015, 2012, 2009 and 2006 Intemational Residential Code® (IRC)
2015, 2012, 2009 and 2006 Unifarm Plumbing Code” (UPC)*
2015, 2012, 2009 and 2008 Uniform Mechanical Cods” (UMC)*

“Uniform Mechanical Cote and UNWHNM Plumbing COoe a/e copyrghted pubhcations of te intemational AsSociaton of
Plumbing and dechanical OMcials

Compliance with the following standards:
ANSI LC 1/CSA 6.26-2016, Fuel Gas Piping Systems Using Comugated Stainless Steel Tubing
MNFPA 54-2015, Mational Fuel Gas Code
ICC-ES LC1024-2012 (Revised July 2016), PMG Listing Criteria for Cormugated Stainless Steel
Tubing IHilizing a Protective Jacket

|Identification:

Tubing: Each 2 feet (510 mm) of tube bears the trade names TracPipe® CounterStrike®, part number,
rated pressure [25 psi (172 kPa)], equivalent hydraulic diameter (EHD), the words “Fuel Gas”, "ANSI

LC1+C5A 6.267, and the ICC-ES PMG listing mark.

nents: Fittings, termination outlets and detnbuion manifolds are stamped with the
OmegaFlex” logo, the part number and a date stamp.

Listiigs aré mol o b oomitrsatd o Fepeneaning oesthenios oF oy othar A ol dpecifeally adderend mor are sy B0 M comitued & an !
evuiiorsement of the suhfect of the diting o @ Frcommendenion for (0w Theee L5 no warrandy By 10 Bvalusnion Seevce, LIC, express av implied, &5 o
ay flnding or e peatier in Dhis Wi, OF &5 f0 gy product cowred By the Lt o
Copyright & 2017 ICC Evalusbon Service, LLT. Al rights reserved. Page 1 o0f2
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PMG-1038 |

Most Widely Accepfed and Trusfed Page 2 of 2

Installation:

Models:

General: Installation must be in accordance with the Tral:Pipe' Flexible Gas Piping Guide and
Installation Instructions, IFGC Section 404, IRC Section 2415, UMC Section 1309 and UPC Section
1211, as applicable. The system installation consists of CSST distribution lines installed between the
point of delivery and fuel gas appliances. The use and system installation must be in accordance
with ICC-ES PMG-1045.

Plenum Installation: When tested in accordance with ASTM E 84, TracPipe®™ CounterStrike® satisfies
the plenum installation requirement, with a flame spread index of less than 25 and a smoke
developed index of less than 50.

Electrical Bonding: The TracPipe® CounterStrike® Conductive Jacketed Corrugated Stainless
SteelTubing (CSST) System iz electrically continuous and iz considered to be bonded where it is
connected o appliances that are connected to the eguipment grounding conductor of the circuit
supplying that appliance_ Additional bonding prescribed by IFGC Section 310.1.1 iz not required for
TracPipe CounterStrike® Conductive Jacketed Cormugated Stainless Steel Tubing when it is installed
in accordance with this listing.

The TracPipe® CounterSirike® Conductive Jacketed CSST System consists of three parts: (1) a black
conductive exterior jacket (2) cormugated stainless steel tubing which is recognized in PMG-1046 as
conforming to ANSI LC-1; and (3) mechanical fittings designed for use only with the OmegaFlex® Inc.
CS5Te. Mechanical fitings utilize a metal-to-metal =eal, and include mechanical fittings, distribution
manifolds, shutoff valves, termination outlet devices, pressure regulators and protection devices.

Conditions of Listing:

1.  TracPipe” CounterStrike™ has been tested (in accordance with LC1024) and shown to resist a
transient arc of 1000 amps minimum peak delivering 4.5 coulombs within 20 milliseconds
(0.020 zeconds). Assumed energy associated with a transient arc from lightning inside a
building is less than 2.0 coulombs, providing a factor of safety of 2.25 for CounterStrike.
Evaluation of thizs product for an arc exceeding this level or a direct strike from lightning is
outzide the scope of this listing.

The CS5T piping system must not be used as a grounding electrode for an electrical system.
Additional information and requirements are defined in ICC-ES PMG-1046._

The TracFipe® CounterStike® is manufactured by OmegaFlex® Inc. in Exton, Pennsylvania,
under a quality control program with semi-annual surveillance inspections by ICC-ES.

Fal s

TABLE 1—PART NUMBERS FOR TRACPIPE COUNTERSTRIKE TUBING

TUBING SIZE (inches) PART NUMBER
Uy FGP-CS-375-XXX

T, FGP-CS-500-XXX

A FGP-CS-750-XXX

1 FGP-CS-100-200K

1, FGP-CS-125-1KX

1 FGP-CS-150-XXX

2 FGP-CS-200-XXX

For SI: 1 mch = 2564 mm.

XXX Length of tubing in feet.

END OF ANALYSIS
CONSULTING ENGINEERS Page 30 of 30
2574 NW Thurman, Suite 100 Portland, Oregon 97210-2524 Phone 503.295.4953 Fax 503.222.1453
75-6138 Alii Drive, Suite 13 Kailua-Kona, Hawaii 96740

MECHANICAL

SUSTAINABLE DESIGN ENERGY THERMAL IMAGING LEED®



SUPPLY FAN SCHEDULE

ELECTRICAL
UNIT MAKE & MODEL FAN CAPACITY VOLTAGE | HP | FLA | WEIGHT | NOTES |
SF—1 | CAPTIVEAIRE A1-G10 1575 CFM @ .430” 208/3 | 05 | 1.7 233 1 |
SF-2 | FLOARE SA10 3150 CFM @ .595” 208/3 | 15 | 46 244 1 :
SF-3 | FLOARE SA10 3150 CFM @ .595” 208/3 | 15 | 46 244 1 |
SF—4 | FLOARE SA10 3150 CFM @ .595” 208/3 | 15 | 46 244 1 :
SF-5 | CANFAN PRO SERIES 6” 364 CFM @ .378" 115/1 6 1,23 |
SF—6 | CANFAN PRO SERIES 6” 131 CFM @ .378" 115/1 6 2,3 :

1) PROVIDE TWO POSITION MOTORIZED DAMPER AT OPENING. ACTUATOR VOLTAGE TO MATCH FAN DAMPER TO POWER |
OPEN ON FAN START, SPRING RETURN ON FAN OFF. |
2) FAN TO OPERATE CONTINUOUSLY. |
3) PROVIDE ACTIVATED CARBON FILTER INLINE BEFORE EXHAUST FAN :
|
EXHAUST FAN SCHEDULE :
ELECTRICAL |
UNIT MAKE & MODEL FAN CAPACITY VOLTAGE | HP | FLA | WEIGHT | NOTES :
EF—1 | CAPTIVEAIRE DR50HFA 1575 CFM @ .375” 208/3 | 0.50 | 2.0 82 1,3 |
EF—2 | CAPTIVEARE DD15FA 3150 CFM @ .375” 208/3 | 075 | 25 130 1,3 :
EF-3 | CAPTIVEARE DD15FA 3150 CFM @ .375" 208/3 | 075 | 25 130 1,3 |
EF—4 | CAPTIVEAIRE DD15FA 3150 CFM @ .375" 208/3 | 075 | 25 130 1,3 |
EF-5 | BROAN XB-80 80 CFM @ .25 115/1 1 :
EF—6 | CANFAN MAXFAN 10” 884 CFM @ .5" 115/1 1 8 1,2, 3 :
1) PROVIDE TWO POSITION MOTORIZED DAMPER AT OPENING. ACTUATOR VOLTAGE TO MATCH FAN DAMPER TO POWER |
OPEN ON FAN START, SPRING RETURN ON FAN OFF. |
2) FAN TO OPERATE CONTINUOUSLY. |
3) PROVIDE ACTIVATED CARBON FILTER PER DETAIL 1/M-3 |
|
|
|
CONDENSING UNIT SCHEDULE :
ELECTRICAL |
UNIT MAKE & MODEL COOLING CAPACITY | SEER | EER | VOLTAGE | MCA | HP | WEIGHT NOTES :
CU-1 | DAKIN DX13SA0603A 57,000 BTUH 14 | 11.5 | 208/3 | 21.3| .25 | 301 |
CU-2 | DAIKIN DX13SA0603A 57,000 BTUH 14 | 115 | 208/3 | 21.3| .25 | 301 |
CU-3 | DAIKIN DX13SA0603A 57,000 BTUH 14 | 115 | 208/3 | 21.3| .25 | 301 :
CU-4 | DAKKIN DX13SA0603A 57,000 BTUH 14 | 115 | 208/3 | 21.3| .25 | 301 |
CU-5 | DAIKIN DX13SA0603A 57,000 BTUH 14 | 11.5 | 208/3 | 21.3| .25 | 301 :
CU-6 | DAIKIN DX13SA0603A 57,000 BTUH 14 | 115 | 208/3 | 21.3| .25 | 301 |
CU-7 | DAIKIN DX13SA0603A 57,000 BTUH 14 | 115 | 208/3 | 21.3| .25 | 301 :
|
|
|
AIR HANDLING UNIT SCHEDULE :
ELECTRICAL |
UNIT MAKE & MODEL FAN CAPACITY | COOLING CAPACITY | VOLTAGE | MCA | HP | WEIGHT NOTES |
AHU-1 | GOODMAN CHPF4860D6D+MBVC2000 | 1575 CFM 57,000 BTUH 208/1 | 5.8 | .75 | 86 1, 2 :
AHU-2 | GOODMAN CHPF4860D6D+MBVC2000 | 1575 CFM 57,000 BTUH 208/1 | 5.8 | .75 | 86 1, 2 |
AHU-3 | GOODMAN CHPF4860D6D+MBVC2000 | 1575 CFM 57,000 BTUH 208/1 | 5.8 | .75 | 86 1, 2 :
AHU-4 | GOODMAN CHPF4860D6D+MBVC2000 | 1575 CFM 57,000 BTUH 208/1 |58 | .75 | 86 1, 2 |
AHU-5 | GOODMAN CHPF4860D6D+MBVC2000 | 1575 CFM 57,000 BTUH 208/1 | 5.8 | .75 | 86 1, 2 :
AHU-6 | GOODMAN CHPF4860D6D+MBVC2000 | 1575 CFM 57,000 BTUH 208/1 | 5.8 | .75 | 86 1, 2 |
AHU-7 | GOODMAN CHPF4860D6D+MBVC2000 | 1575 CFM 57,000 BTUH 208/1 | 5.8 | .75 | 86 1, 2 :
1) HANG AIR HANDLING UNIT PER STRUCTURAL. CONNECT REFRIGERANT PIPING, CONDENSATE PIPING, AND
THERMOSTAT ACCORDING TO REQUIREMENTS.
2) PROVIDE CONTROL MODULE FOR 0-100% OUTSIDE AR ECONOMIZER.
VENTILATION SCHEDULE
OCCUPANT DENSITY ZONE
ROOM AREA 411000 SQ FT CFM/PERSON (Rp) | CFM/SQ FT (Ra) |ErriciENcy | OUTSIDE AR SF EF NOTES
107 GROWING ROOM 1515 5 10 0.06 1 98.5 SF-5
110 GROWING ROOM 888 5 10 0.06 1 57.7 SF-6
109 GROWING ROOM 881 5 10 0.06 1 57.3 SF-6
108 GROWING ROOM 717 5 10 0.06 1 46.6 SF-5
113 STORAGE 128 5 10 0.06 1 8.3 SF-5
112 WORKSHOP 225 5 10 0.06 1 14.6 SF-5
111 WORKSHOP 225 5 10 0.06 1 14.6 SF-5
104 DRYING ROOM 298 5 10 0.06 1 19.4 SF-5
102 TRIMMING/PRODUCT 586 5 10 0.06 1 38.1 SF-5
106 BATHROOM 41 - - - - 80 EF-5
105 BREAKROOM 49 - - - -
101 SHIPPING 234 5 10 0.06 1 14.6 SF-5

LOCATION MAP

oAV I8 | 3S

oAV UI8 L 4S

oAV Y18 3S

OAY Y18 3S

AV UI6 L 3S

Ce

CO2 GENERATOR UNIT SCHEDULE
CO2 RATING
UNIT MAKE & MODEL N.G. RATING CUBIC FT/HR
C02G-1 * TITEN ARES-8 NG 22,163 BIU 22
C02G-2 * TITEN ARES-8 NG 22,163 BTU 22
C02G-3 * TITEN ARES-8 NG 22,163 BIU 22
C02G-4 * TITEN ARES-8 NG - 22,163 BTU g 22

N V
* TITEN ARES-8 NG CO2 GENERATORS SHALL BE MODIFIED AS FOLLOWS:
— REPLACE THE NG REGULATOR WITH A MAXITROL 325-3 REGULATOR WITI
A 12A09 VENT LIMITER CONFIGURED WITH A 5" WC OUTLET PRESSURE

—  REPLACE THE SOLENOID VALVE WITH AN ASCO 8262 24VDC 1/4”
NORMALLY CLOSED SOLENOID VALVE

—  REPLACE THE GAS HOSE WITH 1/2" TRACPIPE.

SPECIAL INSPECTIONS:
— THIRD PARTY OR MECHANICAL ENGINEER OF RECORD SHALL AND VERIFY
THE INSTALLATION OF MODIFIED COMPONENTS.
— TESTING SHALL INCLUDE GAS LEAK TEST AND VERIFY THAT TEMPERATURE
OF METAL HOUSING DOES NOT EXCEED 350-DEG FAHRENHEIT.
—  EVALUATION SHALL INCLUDE THAT THE UNIT IS OPERATING PROPERLY.
— FIELD INSPECTION REPORT SHALL BE PROVIDED TO THE BUILDING
OFFICIAL.
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BALANCE TAB LE COMBUSTION AIR CALCULATIONS:
—  SMALLEST ROOM WHERE TITEN ARES—8 INSTALLED = 108 GROWING ROOM.
— 108 GROWING ROOM VOLUME = 717(SF) x 12(Ft TALL) = 8604 Cu—FT
SUPPLY | SUPPLY [ EXHAUST | EXHAUST

UNT | (cFM) | UNT | (CFM)

SF-1 1575 EF-1 1575

SF-2 3150 EF-2 3150

SF=3 3150 EF-3 3150

SF-4 3150 EF-4 3150

SF-5 364 EF-5 80

SF-6 131 EF-6 884

TOTAL | 11,520 TOTAL | 11,989

NOTE: 11,520 — 11,989 = (—464) CFM
BUILDING IS AT NEGATIVE PRESSURE

—  22,163(Btu/h) x 50(Cu—Ft) / 1000(Btu/h) = 1108(Cu—Ft) < 8604(Cu—Ft)
*+ COMPLIES WITH 2014 OMSC SECTION C304.5.

—  22,163(Btu/h) / 8604(Cu—Ft) = 2.58(Btu/(h Cu—Ft)) < 20(Btu/(h Cu—Ft)
*+ COMPLIES WITH 2014 OMSC SECTION C501.8

DAMAR HEATING

PO BOX 56327
PORTLAND, OR 97238

PH: 503-536-6344
CCB # 87256
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\

CAUTION
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8" MIN

SIGNAGE DETAIL |

CARBON DIOXIDE CAUTION SIGNAGE

OUTDOOR

ECONOMIZER ECONOMIZER

NOTE:

7" MIN

"NOTICE"

ROOF ACCESS

APPROVED FALL
PROTECTION REQUIRED

BEYOND THIS POINT

(FALL PROTECTION ANCHOR LOCATED
AT ROOF PEAK)

10" MIN

SIGNAGE DETAIL |

DURABLE SIGNAGE SHALL BE POSTED AT ROOFTOP ACCESS LOCATION.

REFERENCE SHEETS M—1 AND M-2 FOR LOCATION.

ROOFTOP EQUIPMENT MAINTENANCE ACCESS SIGNAGE

CONDENSING UNIT—2 SENSING BULB RELIEF AIR FAN SUPPLY AR FAN
CONDENSING UNIT-1 AS OCCURS
(OUTDOOR UNIT) (OUTDOOR UNIT)
RELIEF AR
OUTDOOR DISCONNECT
DOWNBLAST EXHAUST FAN (INSTALL (2) SUPPLY FAN (INSTALL (2) POSITION I
POSITION DAMPER, VOLTAGE TO MATCH DAMPER, VOLTAGE TO MATCH FAN,
FAN, DAMPER POWERS OPEN ON FAN DAMPER POWERS OPEN ON FAN I
START, SPRING RETURN ON FAN STOP) START, SPRING RETURN ON FAN INDOOR J
s d 1 .
| > |
| I
I
V=B 208V (3) [
LV—2A ECONOMIZER|——— — — ——— — — — 1 " polf | ———5 208VAC/3P
CONTROL - — ] CONTACTOR (
I I _obv=1A | MODULE
- LVC—2
1 I
—_
&~——1 ACTIVATED CARBON - SU;ELY AHU-1 SU/SELY AHU-2 AS OCCURS
PER STRUCTURAL) SUPPLY DUCTING  —= - -
< ECONOMIZER CONTROL MODULE PROGRAMED SEQUENCE OF OPERATION: —= BLOWER | =T ATION RETURN AR = BLOWER | =AM RETURN
- -— - -—— AR
4 4 PROGRAMMED FOR COOLING MODE — SETPOINT = 50°F WITH 5'F DEADBAND. —=—1— - I -
PROVIDE ELEXIBLE DUCTING — WHEN OUTDOOR AR TEMP IS GREATER THAN 50'F, LV—1A & LV—2A ARE CLOSED ENABLING INDOOR L INDOOR
CONNECTION PER CODE REQUIREMENTS PROVIDE FLEXIBLE DUCTING MECHANICAL COOLING AND DISABLING ECONOMIZER COOI_ING.O THERMOSTAT THERMOSTAT
CONNECTION PER CODE REQUIREMENTS — WHEN OUTDOOR AIR TEMP IS LESS THAN, OR EQUAL TO 50°F, LV—1A & LV—2A ARE OPEN AND
LV—-B IS CLOSED, DISABLING MECHANICAL COOLING AND ENABLING ECONOMIZER COOLING.
SCALE: ¥/,"=1'-0" | SCALE: ¥/,"=1"-0" 2 SCALE: N.T.S. 5
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CAUTION SIGNAGE SIGNAGE JSS}"‘(\)%
CABON DIOXIDE GAS DETAIL 1 DETAIL 2 TITAN ATLAS BOX
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WHEN STROBE IS FLASHING — —
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SIGNAGE DETAIL 2
DEDICATED
120VAC
SEQUENCE OF OPERATION: GROW ROOM INTERIOR CIRCUIT GROM ROOM ENTERANCE GROW ROOM INTERIOR
— EACH GROW ROOM SHALL BE MONITORED FOR BOTH CARBON DIOXIDE (CO2), AND CARBON MONOXIDE (CO) LEVELS.
— IF THE CO2 LEVEL RISES ABOVE 5,000 PPM, OR CO LEVEL RISES ABOVE 9 PPM, THE FOLLOWING ACTIONS SHALL OCCUR.
1. IN THE SPACE WHERE THE HIGH LEVEL CONCENTRATIONS OF CO2 AND/OR CO ARE DETECTED AN ALERT HORN AND STROBE SHALL BE ENERGIZED.
2. ALERT HORNS AND STROBES SHALL ALSO BE ENERGIZED FOR ADJACENT CORRIDORS RELATED TO EFFECTED ROOM(S). NOTES:
3. IF THE CO2 LEVEL DROPS BELOW 2,000 PPM AND THE CO LEVEL IS NEAR O PPM THAN THE HORN/STROBE SHALL BE DE—ENERGIZED. 1. CO2 SHALL BE LIMITED TO 1000 PPM OR LESS
SCALE: N.T.S. L SCALE: N.T.S. O SCALE: N.T.S.
SEQUENCE” OF OPERATION:
1. TURN POWER SWITCH TO "ON” POSITION.
2. GREEN POWER LIGHT SHALL ILLUMINATE.
3. THE IGNITION MODULE SHALL ATTEEMPT TO IGNITE BURNERS.
4. THE YELLOW “PILOT VALVE ON” LED SHALL ILLUMINATE. ONCE THE GENERATOR IS OPERATIONAL, IT SHALL BE
CONTROLLED VIA THE TITAN ATLAS CONTROLLER.
5. IF THE BURNERS DO NOT FIRE, AFTER A 30 SECOND PAUSE, THE GENERATOR SHALL ATTEMPT TO FIRE THE
BURNERS AGAIN FOR 15 SECONDS. THIS CYCLE SHALL REPEAT A MAXIMUM OF (5) TIMES.
6. IF THE GENERATOR DOES NOT FIRE AFTER THE 5TH ATTEMPT, THE GENERATOR SHALL ACTIVATE THE “LOCK
OUT” PROCEDURE AND THE "LOCK OUT” LED SHALL ILLUMINATE.
7. IF GENERATOR IS LOCKED OUT, OPERATOR SHALL WAIT 5 MINUTES FOR GAS TO DISSIPATE BEFORE TURNING
GENERATOR POWER SWITCH BACK TO "ON” POSITION.
8. THE POWER SUPPLY OF THE MODIFIED ARES-8 SHALL BE PLUGGED INTO THE ATLAS—1 CO2 CONTROLLER AT
ALL TIMES, WHICH OPERATES THE ARES—8 BY SUPPLYING POWER TO THE MODIFIED ARES—8 UNIT WHEN CO2
LEVELS DROP BELOW THE SPECIFIED SET POINT.
9. POWER IS SHUT OFF TO THE MODIFIED ARES—8 WHEN WHEN THE INTEDED CO2 LEVELS HAVE BEEN REACHED,
CLOSING THE SOLENOID VALVE, STOPPING ALL GAS SUPPLY TO THE APPLIANCE.
10. THE MODIFIED ARES—8 SHALL BE RENDERED NON—OPERATIONAL DURING A POWER OUTAGE, CLOSING THE
SOLENOID VALVE, AND STOPPING ALL GAS SUPPLY TO THE APPLIANCE.

SCALE: N.T.S.

DAMAR HEATING
PO BOX 56327
PH: 503-536-6344
CCB # 87256

PORTLAND, OR 97238

MECHANICAL PERMIT
4949 SE 27TH AVE, SUITE 201
PORTLAND, OREGON 97202

DETAILS AND
SCHEMATICS

REVISIONS

\A 0/-25-17

IA 10-05-17/
\

PROJECT NO: 17-138
DATE: 06-19-2017
BY: MM
DRAWN: MM

I
SHEET NO:


AutoCAD SHX Text
20"x20" DUCT TO FILTER

AutoCAD SHX Text
20"x20" DUCT CAP

AutoCAD SHX Text
ACTIVATED CARBON FILTER (SUPPORT PER STRUCTURAL)

AutoCAD SHX Text
DOWNBLAST EXHAUST FAN (INSTALL (2) POSITION DAMPER, VOLTAGE TO MATCH FAN, DAMPER POWERS OPEN ON FAN START, SPRING RETURN ON FAN STOP)

AutoCAD SHX Text
PROVIDE FLEXIBLE DUCTING CONNECTION PER CODE REQUIREMENTS

AutoCAD SHX Text
PROVIDE FLEXIBLE DUCTING CONNECTION PER CODE REQUIREMENTS

AutoCAD SHX Text
SUPPLY FAN (INSTALL (2) POSITION DAMPER, VOLTAGE TO MATCH FAN, DAMPER POWERS OPEN ON FAN START, SPRING RETURN ON FAN STOP)

AutoCAD SHX Text
14"x12" DUCT TO SUPPLY DUCTING

AutoCAD SHX Text
~w"=1'-0"

AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
~w"=1'-0"

AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
INDOOR

AutoCAD SHX Text
OUTDOOR

AutoCAD SHX Text
AHU-1

AutoCAD SHX Text
EVAPORATION COIL

AutoCAD SHX Text
BLOWER

AutoCAD SHX Text
RETURN AIR

AutoCAD SHX Text
SUPPLY AIR

AutoCAD SHX Text
CONDENSING UNIT-2 AS OCCURS (OUTDOOR UNIT)

AutoCAD SHX Text
OUTDOOR SENSING BULB

AutoCAD SHX Text
ECONOMIZER RELIEF AIR FAN

AutoCAD SHX Text
ECONOMIZER SUPPLY AIR FAN

AutoCAD SHX Text
CONDENSING UNIT-1 (OUTDOOR UNIT)

AutoCAD SHX Text
ECONOMIZER CONTROL MODULE

AutoCAD SHX Text
INDOOR THERMOSTAT

AutoCAD SHX Text
RELIEF AIR DISCONNECT

AutoCAD SHX Text
208V (3) POLE CONTACTOR

AutoCAD SHX Text
AHU-2 AS OCCURS

AutoCAD SHX Text
EVAPORATION COIL

AutoCAD SHX Text
BLOWER

AutoCAD SHX Text
RETURN AIR

AutoCAD SHX Text
LV-1A 

AutoCAD SHX Text
LV-2A 

AutoCAD SHX Text
LVT-1

AutoCAD SHX Text
LV-B

AutoCAD SHX Text
INDOOR THERMOSTAT

AutoCAD SHX Text
LV-1 

AutoCAD SHX Text
LVC-2 

AutoCAD SHX Text
ECONOMIZER CONTROL MODULE PROGRAMED SEQUENCE OF OPERATION:  PROGRAMMED FOR COOLING MODE - SETPOINT = 50°F WITH 5°F DEADBAND.-	WHEN OUTDOOR AIR TEMP IS GREATER THAN 50 F, LV-1A & LV-2A ARE CLOSED ENABLING WHEN OUTDOOR AIR TEMP IS GREATER THAN 50°F, LV-1A & LV-2A ARE CLOSED ENABLINGMECHANICAL COOLING AND DISABLING ECONOMIZER COOLING. -	WHEN OUTDOOR AIR TEMP IS LESS THAN, OR EQUAL TO 50 F, LV-1A & LV-2A ARE OPEN AND WHEN OUTDOOR AIR TEMP IS LESS THAN, OR EQUAL TO 50°F, LV-1A & LV-2A ARE OPEN ANDLV-B IS CLOSED, DISABLING MECHANICAL COOLING AND ENABLING ECONOMIZER COOLING.
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SEQUENCE OF OPERATION: -	EACH GROW ROOM SHALL BE MONITORED FOR BOTH CARBON DIOXIDE (CO2), AND CARBON MONOXIDE (CO) LEVELS.   EACH GROW ROOM SHALL BE MONITORED FOR BOTH CARBON DIOXIDE (CO2), AND CARBON MONOXIDE (CO) LEVELS.   -	IF THE CO2 LEVEL RISES ABOVE 5,000 PPM, OR CO LEVEL RISES ABOVE 9 PPM, THE FOLLOWING ACTIONS SHALL OCCUR. IF THE CO2 LEVEL RISES ABOVE 5,000 PPM, OR CO LEVEL RISES ABOVE 9 PPM, THE FOLLOWING ACTIONS SHALL OCCUR. 1.	IN THE SPACE WHERE THE HIGH LEVEL CONCENTRATIONS OF CO2 AND/OR CO ARE DETECTED AN ALERT HORN AND STROBE SHALL BE ENERGIZED. IN THE SPACE WHERE THE HIGH LEVEL CONCENTRATIONS OF CO2 AND/OR CO ARE DETECTED AN ALERT HORN AND STROBE SHALL BE ENERGIZED. 2.	ALERT HORNS AND STROBES SHALL ALSO BE ENERGIZED FOR ADJACENT CORRIDORS RELATED TO EFFECTED ROOM(S). ALERT HORNS AND STROBES SHALL ALSO BE ENERGIZED FOR ADJACENT CORRIDORS RELATED TO EFFECTED ROOM(S). 3.	IF THE CO2 LEVEL DROPS BELOW 2,000 PPM AND THE CO LEVEL IS NEAR 0 PPM THAN THE HORN/STROBE SHALL BE DE-ENERGIZED.IF THE CO2 LEVEL DROPS BELOW 2,000 PPM AND THE CO LEVEL IS NEAR 0 PPM THAN THE HORN/STROBE SHALL BE DE-ENERGIZED.
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NOTES: 1.	CO2 SHALL BE LIMITED TO 1000 PPM OR LESSCO2 SHALL BE LIMITED TO 1000 PPM OR LESS
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NOTE: DURABLE SIGNAGE SHALL BE POSTED AT ROOFTOP ACCESS LOCATION.  REFERENCE SHEETS M-1 AND M-2 FOR LOCATION.
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SEQUENCE OF OPERATION: 1.	TURN POWER SWITCH TO "ON" POSITION. TURN POWER SWITCH TO "ON" POSITION. 2.	GREEN POWER LIGHT SHALL ILLUMINATE. GREEN POWER LIGHT SHALL ILLUMINATE. 3.	THE IGNITION MODULE SHALL ATTEEMPT TO IGNITE BURNERS. THE IGNITION MODULE SHALL ATTEEMPT TO IGNITE BURNERS. 4.	THE YELLOW "PILOT VALVE ON" LED SHALL ILLUMINATE. ONCE THE GENERATOR IS OPERATIONAL, IT SHALL BE THE YELLOW "PILOT VALVE ON" LED SHALL ILLUMINATE. ONCE THE GENERATOR IS OPERATIONAL, IT SHALL BE CONTROLLED VIA THE TITAN ATLAS CONTROLLER. 5.	IF THE BURNERS DO NOT FIRE, AFTER A 30 SECOND PAUSE, THE GENERATOR SHALL ATTEMPT TO FIRE THE IF THE BURNERS DO NOT FIRE, AFTER A 30 SECOND PAUSE, THE GENERATOR SHALL ATTEMPT TO FIRE THE BURNERS AGAIN FOR 15 SECONDS. THIS CYCLE SHALL REPEAT A MAXIMUM OF (5) TIMES. 6.	IF THE GENERATOR DOES NOT FIRE AFTER THE 5TH ATTEMPT, THE GENERATOR SHALL ACTIVATE THE "LOCK IF THE GENERATOR DOES NOT FIRE AFTER THE 5TH ATTEMPT, THE GENERATOR SHALL ACTIVATE THE "LOCK OUT" PROCEDURE AND THE "LOCK OUT" LED SHALL ILLUMINATE. 7.	IF GENERATOR IS LOCKED OUT, OPERATOR SHALL WAIT 5 MINUTES FOR GAS TO DISSIPATE BEFORE TURNING IF GENERATOR IS LOCKED OUT, OPERATOR SHALL WAIT 5 MINUTES FOR GAS TO DISSIPATE BEFORE TURNING GENERATOR POWER SWITCH BACK TO "ON" POSITION. 8.	THE POWER SUPPLY OF THE MODIFIED ARES-8 SHALL BE PLUGGED INTO THE ATLAS-1 CO2 CONTROLLER AT THE POWER SUPPLY OF THE MODIFIED ARES-8 SHALL BE PLUGGED INTO THE ATLAS-1 CO2 CONTROLLER AT ALL TIMES, WHICH OPERATES THE ARES-8 BY SUPPLYING POWER TO THE MODIFIED ARES-8 UNIT WHEN CO2 LEVELS DROP BELOW THE SPECIFIED SET POINT. 9.	POWER IS SHUT OFF TO THE MODIFIED ARES-8 WHEN WHEN THE INTEDED CO2 LEVELS HAVE BEEN REACHED, POWER IS SHUT OFF TO THE MODIFIED ARES-8 WHEN WHEN THE INTEDED CO2 LEVELS HAVE BEEN REACHED, CLOSING THE SOLENOID VALVE, STOPPING ALL GAS SUPPLY TO THE APPLIANCE. 10.	THE MODIFIED ARES-8 SHALL BE RENDERED NON-OPERATIONAL DURING A POWER OUTAGE, CLOSING THE THE MODIFIED ARES-8 SHALL BE RENDERED NON-OPERATIONAL DURING A POWER OUTAGE, CLOSING THE SOLENOID VALVE, AND STOPPING ALL GAS SUPPLY TO THE APPLIANCE.
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