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l. EXECUTIVE SUMMARY

This document provides analysis and proposed modifications to correct current issues at
Building 1090. Electrical modifications will add additional emergency lighting in Labs 170, 174,
178, 182, 184, 186, and 190, and back-up power for the exhaust systems, fume hood lighting
and exhaust system controls during a power outage. Mechanical modifications will address
building pressurization between the lab and office areas, and replacement of corroded exhaust
ductwork and fume hoods related to boil-off operations of corrosive chemicals.

Mechanical modifications include the installation of a dedicated, chemical boil-off exhaust fan
and ductwork to support corrosive boil-off operations in Lab 184. It should be noted that the
proposed solution increases the overall building exhaust demand, also increasing the supply air
needed.

Electrical modifications include the installation of an uninterruptible power supply (UPS) to
provide power to the exhaust fan, controls, and fume hoods to allow safe exit from Laboratory
186 during a power outage. The existing lighting inverter will also be replaced with a larger
model to support additional emergency lighting within the labs.

Architectural modifications include exterior doors on the east wall of the IDR room. An additional
door in the corridor west of Lab 184 will provide direct access to Lab 186 without entering a
common building corridor. Lab casework will be modified as-required to accommodate the new
layout.

Construction Phasing
Phase | will require a system outage, and will shut down Lab 170 and Lab 172.

¢ A room will be built out in the southwest corner of Lab 170 to move the particulate
lab function from Lab 178 to the new Lab 170A.

e Lab 172 will be modified to serve as office.

¢ The fume hoods, exhaust, and process gas will be removed from Lab 170

* A terminal unit will provide supply air to Lab 170A, and the supply air in Lab 170 will
be reduced.

o Some equipment will be removed and stored for relocation into Lab 186 during
Phase II.

e An inverter in the electrical room will be replace and will support emergency lighting
being installed in Labs 174, 178, 182, 184, 186, and 190.

Phase Il will require a system outage, and will shut down Lab 186 and Lab 178.

The doors between Labs 182 and 186 will be modified.

Equipment that was removed during Phase | will be relocated to Lab 186 and
reconnected.

A furnace will be removed and stored for reinstallation in Lab 184 during Phase llI.
Some equipment relocation will require electrical modifications.

N2 and Argon piping will be extended to Lab 186 to support equipment operation.
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Process gas and vacuum piping in the ceiling above Lab 178 will be rerouted in order
to create space adequate for a HEPA filter module to be reinstalled above the ceiling
in Phase Il

Vacuum piping and drops from Lab 186 will be removed complete. The vacuum
piping serving this area will be capped over Lab 178.

Two (2) 6 foot fume hoods will be removed from the southeast corner of Lab 186,
and one (1) will be retained for reinstallation in Lab 178 during Phase .

A 12 foot fume hood that is currently in storage will be installed in the southeast
corner of Lab 186. The existing fume hood will be installed on new chemical storage
cabinetry.

Emergency lighting will be installed and connected to the invertor installed during
Phase .

Phase Il must be completed, and Lab 186 fully operable prior to advancing to Phase lil.

Phase lll will require a system outage, and will shut down Labs 184 178, and 194.

The door between Labs 182 and 184 will be infilled, and a new door to the vestibule
to the west of Lab 184 will be installed.

The vestibule will be modified to support movement between Labs 184 and 186.

All existing fume hoods in Lab 184 will be removed. The HEPA filter module will be
retained and reinstalled in Lab 178, connected to the six foot fume hood removed
from Lab 186 in Phase |l, and recertified.

All existing exhaust supporting boil-off operation will be removed.

A backflow preventer will be installed in the mechanical room, and racked above
existing. NPW piping will extend from the dedicated backflow preventer to Lab 184.
Three drops will be provided for three new PVC acid digester hoods’ washdown
capability.

A coated mixed flow induction exhaust fan will be installed on the roof and connected
to PTFE coated ductwork for boil off operations in Lab 184.

A terminal unit will be installed to support the increased supply air flow in Lab 184.
During the system outage, a terminal unit with a hot water reheat coil will be installed
in Lab 178 and a Nederman exhaust arm will be installed in Lab 194.

Emergency lighting will be installed in Lab 184 and connected to the invertor installed
during Phase .

Electrical conduit will be extended to the roof to power the new exhaust fan.

A UPS will be installed in the IDR room to provide emergency power to the new
exhaust fan,
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. ABBREVIATIONS

ACRONYM DEFINITION

AFF Above Finished Floor

AHU Air Handling Unit

Btu/h British Thermal Units per Hour
CFM Cubic Feet per Minute

CRAC Computer Room Air Conditioner
°F Degrees Fahrenheit

DX Direct Expansion

DHW Domestic Hot Water

DB Dry Bulb

ESP External Static Pressure

FCS Facilities Control System
GPM Gallons per Minute

HEPA High-Efficiency Particulate Air
INW.C. Inches of Water Column

MAQ Maximum Allowable Quantity
MBH Mega British Thermal Units per Hour
RTU Roof Top Air Handling Unit

SF Square Feet

SNL Sandia National Laboratories
VAV Variable Air Volume

VFD Variable Frequency Drive

. CODES ANALYSIS

The project has been designed in accordance with the following, SNL adopted codes. Specific
references to applicable codes and standards can be found within the body of the calculations,
located in Appendix D of this document.

2009 International Building Code

2009 International Plumbing Code

2009 International Mechanical Code

2009 International Fire Code

2009 International Energy Conservation Code

2009 International Existing Building Code

NFPA 70, National Electrical Code (2011)

NFPA 91, Exhaust Systems for Air Conveying of Vapors, Gases, Mists and
Noncombustible Particulate Solids

NFPA 510, Hazardous Exhaust Systems (2013)

NFPA 400, Hazardous Materials Code

NFPA 704, Identification of Hazards of Materials for Emergency Response
NFPA 220 Standard on types of building construction 2009 edition

NFPA 45 Standard on Fire Protection for Laboratories Using Chemicals, 2011 edition
ADA and ABA Accessibility Guidelines 2004 Edition as amended through 2014
ICC A117.1 Accessible and Useable Buildings and Facilities 2009 Edition
Code under which the building was constructed: IBC 2003 edition

e © o © @ o ¢ o

B&P Project No. 5940.509 Page 3 February 2015



Sandia National Laboratories BRIDGERS
SNL Project No.: 170536 -
Building 1090 —Exhaust Modifications 60% Design Basis

General

Selected interior spaces will be modified in configuration.
Interior modifications are classified IEBC: alteration level 2

e The occupancy classification of the building will not change due to the work of this
project, however, the Building Hazardous Material MAQ Evaluation dated March 22,
2012 indicates quantities of H4 liquids (highly toxic liquids) and O liquids (oxidizing
liquid, class 3) exceed the maximum allowable for Occupancy Classification Group
B. For the purposes of this study, it is assumed that quantities of hazardous
materials will be administratively controlled and brought into compliance with the
maximum allowable. The Building Hazardous Material MAQ Evaluation dated March
22, 2012 does not consider radioactive materials. Presence and or quantities of
radioactive materials are not considered in this study.

¢ The building construction type, allowable area and allowable height will not change
and are compliant with the use and occupancy classification.

e The building fire rated elements will not change and are compliant with the proposed
use and occupancy classification.

s Where interior spaces will be modified in configuration or use, the changes will be
compliant with the required means of egress, required fire ratings, and accessibility
requirements.

Construction type

e |BC 2009: Type lIB non-combustible
e NFPA 220: Type Il 000 non-combustible

Occupancy

IBC
» 304.1: The building occupancy classification is group B — Office and Laboratories

NFPA 101
e 6.1.12.1: Industrial Occupancy (Lab)
e 40.1.2.1.1: the lab area is sub-classified as General Industrial Occupancy
e 6.2.2.3: Contents are classified as Ordinary Hazard
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Separation of occupancy

IBC
e Group B Office and Laboratories — No separation required

NFPA 101

¢ Table 6.1.14.4.1(b): two hour separation between business occupancy and industrial
occupancy. The separation may be reduced to one hour with credit for the automatic
sprinkler system.

» 6.1.14.3: the building currently has no separation between business and industrial
occupancies and shall be classified as mixed occupancy eliminating the requirement
for a one hour separation. As mixed occupancy the most restrictive requirements for
the occupancies involved shall apply to the entire building.

Egress

This project will eliminate a door between Lab 184 and Lab 182 and add a door between
Lab 182 and Lab 178. Egress from Labs 184 and 182 will not be affected. Laboratory 182
is approximately 1,140 square feet and is assumed to be a Class D laboratory unit per the
original building construction documents dated 3/06. Two exits are required per NFPA 4
part 5.4.1(3).

This project will add a vestibule space in Hallway 188 south of door 186. Egress from
Laboratory 186 through door 186 will be required to pass through the vestibule. A new door
and path of egress will be added at the north end of the west wall of laboratory 184. This
door will open into the new vestibule.

IBC

e Table 1018.1: occupancy group B with sprinkler — fire rated corridors are not
required.
e Table 1016.1; maximum travel distance to an exit = 300ft
o Existing travel distances will not be impacted by this project.
e 1014.3 exception 1: maximum common path of travel = 100ft
o Existing travel distances will not be impacted by this project.
» 1018.4; maximum dead end corridor = 50ft
o Dead end corridors will not be added by this project.

NFPA 101

e 40.3.6: industrial occupancy — the provisions of 7.1.3.1 shall not apply — fire rated
corridors are not required.

¢ Table 40.2.5 (general industrial occupancy): maximum dead end corridor = 50ft;
maximum common path of travel = 100ft
o Dead end corridors will not be added by this project.
o Existing travel distances will not be impacted by this project.

e Table 40.2.6 (general industrial occupancy): maximum travel distance to an exit =
250ft
o Existing travel distances will not be impacted by this project.
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As indicated in Appendices B, the current chemical quantity of nitric acid exceeds the
Maximum Allowable Quantity (MAQ) per table 5.2.1.1.3 in NFPA 400 (See Appendix D).
Once the MAQ is exceeded, the building is subject to additional requirements, including but
not limited to providing standby or emergency power to maintain constant exhaust fan
operation during a power outage (Appendix D — section 6.2.1.8 in NFPA 400.

The addition of an emergency generator would be a significant cost to the building users.
The building users indicated that administrative controls would be applied to reduce the
current chemical quantities within the MAQ level, thus eliminating the requirement for
emergency power. The design approach described within this report are contingent on all
chemical quantities within the building staying within MAQ levels.

V. EXISTING SYSTEMS
Mechanical
Heating Water Plant

Two (2) 87% efficient hot water boilers (Symbols B-1 and B-2) provide heating water to the
building. Each boiler is sized for an input of 1,000 MBH. The boilers are connected in a
primary secondary configuration utilizing constant volume primary pumps and variable
volume secondary pumps to circulate heating water to the connect devices. The boilers
currently meet the needs of the building.

Chilled Water Plant

Building chilled water is provided by a 101 Ton air-cooled chiller (Symbol CU-1) mounted at
grade on the north side of the building. The chilled water pumps operate in a variable
primary configuration, modulating to meet the instantaneous demand of the loop.

Connected loads currently include the lab and office air handling units (AHU-1 and 2) as well
as the electrical and IDR room rooftop units (RTU-1 and 2). Per the record drawings, the
total connected load is approximately 95 Tons.

Laboratory HVAC Systems

AHU-1 is a rooftop variable-volume, once-through (100% outside air) system capable of
providing up to 21,000 CFM of conditioned air to the lab spaces. The unit includes chilled
and heating water coils.

VAV terminal units with reheat coils provide zone level tempering within each of the zones
served. The supply airflows within each zone are tracked along with exhaust airflows in
order to maintain negative space pressures within the zones, however SNL has observed
that the lab section pressurization of the building has been positive with respect to the office
section — leading to air transfer from the lab space to the entry corridor through the
transaction counter.

Chemical Exhaust Systems

Lab exhaust is provided by two (2) exhaust fans, EF-1 and EF-2. EF-1 is scheduled for
21,160 CFM of exhaust at 5" in w.c., serving fume hoods and other general building
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exhaust. EF-2 is scheduled for 4,000 CFM at 6.5” in. w.c., serving four (4) localized fume
hoods with HEPA filtration requirements.

Current user processes require boiling off chemical samples within several fume hoods
throughout the building. The current sample load is 15 — 20 samples per month, however it
is expected that the load will increase to 20 — 60 samples per month. The boiling of
chemicals has been exhibited in three (3) fume hoods:

e Lab170

o Hood Number K3165

o 12 Foot Kewaunee Supreme Air Model
e Lab184

o Hood number K3180

o 6 Foot Fisher Scientific Safety-Flow Model
e Lab 186

o Hood number K3172

o 6 Foot Kewaunee Supreme Air Model

Per the users, the chemicals heated in fume hoods include mixtures of Hydrofluoric, Nitric,
Hydrochloric, Hydroiodic and Hydrogen Peroxide. Per Chad Hjorth with SNL IH, the
increased chemical usage is within EPA regulations for the site and will not require the
addition of scrubbers to the exhaust system.

The above-mentioned chemicals are highly-corrosive and current chemical concentrations
have led to damage both to the fume hoods and the connected ductwork. Within Lab 170,
the chemical vapors have condensed within the ductwork, causing corrosion and dripping at
the connection to the exhaust valves. Dripping chemicals have not been observed in Labs
184 and 186. All three (3) fume hoods have noticeable deterioration in the interior of the
hoods and fogging of the sash glass.

Existing ductwork is welded stainless steel without any chemical resistant coating. Face
velocities are controlled to a constant 100 feet-per-minute (FPM) across the fume hood
sashes. In coordination with SNL facilities, the design team determined the following
operating procedures for the boil-off operations.

1. During boil-off operations, users are directed to close fume hood sashes to a
minimum.

2. Closing the sashes reduces the required airflow to maintain the minimum face
velocity, causing the exhaust valves to reduce airflow to the hood.

3. Minimum duct velocity through the exhaust valve is typically set to 400 FPM.

Electrical
Building Distribution System
Building 1090 has a single electrical service. The service consists of a 12470V-480Y/277V,
500kVA transformer (TF-1090-1) that is served from a PMH-19 (SW-1090-1). The

transformer serves a 480Y/277V, 800A power distribution panel (MDP) located in the
electrical room (Room 192). Panel “MDP” serves the following equipment:
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A 480Y/277V, 225A panel (Panel BH1). Panel BH1 serves:
o House lighting
o Emergency lighting via a 1500VA lighting inverter.
o Hot Water and chilled water pumps
o Roof top units RTU-1, and RTU-2.
Exhaust fan #1 (EF-1).
Exhaust fan #2 (EF-2).
Chiller (CU-1).
AHU-1
AHU-2 (Supply & Return)
House Compressor (CP-1)
480V-208Y/120V, 112.5kVA dry type transformers (“T1", “T2", “T3", and “T4").
o Transformer “T1” serves via a double tap the following panels:
= A 208Y/120V, 225A, 10kAIC Panel labeled PL1.
= A 208Y/120V, 225A, 10KAIC Panel labeled PL2.
o Transformer “T2" serves via a double tap the following panels:
= A 208Y/120V, 225A, 10KAIC Panel labeled PL3.
= A 208Y/120V, 225A, 10kAIC Panel labeled PL4.
o Transformer “T3” serves via a double tap the following panels:
= A 208Y/120V, 225A, 10kAIC Panel labeled BL2.
= A 208Y/120V, 225A, 10kAIC Panel labeled IDR.
o Transformer “T4” serves a 208Y/120V, 100A, 10KAIC panel labeled BL1.

Lighting

The building lighting system consists mainly of 2x4 fluorescent lay-in fixtures in the lab
spaces, and offices, and 1x4 fluorescent lay-in fixtures in the corridors. Select fixtures in the
corridor spaces are connected to the 1500VA lighting inverter located in the electrical room
(Room 192). Currently the lab spaces do not have emergency lighting fixtures, and SNL
has indicated that the pathway out of Labs 174, 178, 182, 184, 186, and 190 to the egress
corridor is difficult to navigate during a power outage. SNL has requested that additional
emergency lighting be provided in these seven labs.

Grounding

The building grounding system consists of bare copper ground conductors that route from
the ground bar in panel “MDP” and bond to the building steel, cold water piping, the
counterpoise, and a concrete encased electrode. There is one existing ground bar in the
IDR room that is bonded to the manhole system in the communication manhole system and
it is also bonded to the ground bar in panel “MDP”. The ground bar is located at the
southeast corner of the IDR. The ground bar in the IDR is bonded to the equipment racks in
the IDR, as well as the FDH, technical security fiber termination cabinet, and ACU.

Fire Alarm System

The building has an addressable fire alarm system compliant with SNL Specification 13852.
The fire alarm system consists of a fire alarm control panel at the lobby as well as horn
strobes, pull stations, tamper and fiow switches at the fire riser and smoke duct detectors at
air handling unit supply ducts.
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Lightning Protection

The building has a lightning protection system consisting of rooftop mounted air terminals,
lightning protection conductors, downleads, and test wells. The lightning protection system
connects to a counterpoise system which consists of a #4/0 bare copper conductor buried
30" below finished grade and is routed around the building.

Communications

The building communication system is served via a 48 OSP black fiber optic cable that
originates from Building 960 MDR cabinet 960BUCN. The 48 fiber optic cable enters the
1090 IDR at the southeast corner and terminates at one of the black racks. A patch cable
then serves a 144 Fiber Distribution Hub (FDH) which is located in the IDR. The FDH
serves 4 GPON ONT's directly as well as five Rapid Distribution Terminals (RDT’s). These
RDT’s in turn serve the remaining GPON ONT's located throughout the facility.

The building does not have non-black service or non-black data outlets.

Security

The building security system is served via a 12 OSP black fiber optic cable that originates
from Building 821 MDR cabinet 821ESM1D. The 12 fiber optic cable enters the 1090 IDR at
the southeast corner and terminates at a technical security fiber termination cabinet labeled
“1090TST1" located at the northeast end of the IDR. The fiber termination cabinet serves
an ACU also located in the IDR. The ACU serves a MUX cabinet in the electrical room. The
ACU and MUX cabinet serve card readers and alarms for the building.

V. PROPOSED MODIFICATIONS

Overview

The following discussion describes a solution that centralizes boil off operations to
Laboratory 184 — utilizing a dedicated exhaust fan and PTFE coated stainless steel
ductwork for the boil off hoods. The proposed electrical and mechanical modifications
provide backup power to operate the dedicated exhaust fan and boil-off exhaust for up to 15
minutes, providing a safer exit condition for the laboratory occupants. In addition,
emergency lighting additions both in the ceiling and in the fume hoods are proposed in order
to address current user concerns.

Phasing

A concurrent project, SNL Project 183242, is proposing the removal of fume hoods in Labs
170 and 172. These modifications will reduce the existing maximum overall building
exhaust to levels allowing the addition of the dedicated exhaust fan in Lab 184. Therefore,
Project 183242 will be completed prior to this project. Project 183242 will be considered
Phase I.
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Furthermore, the user requirements do not allow for significant Lab downtime during
construction. Therefore, this project will be split into two phases to minimize Lab downtime
in Building 1090. Each Phase will include a system outage to be scheduled over the
weekend in order to minimize impact. Phase 1l will include all work in Lab 186, which will
continue operation as modifications are made to Lab 184. The exhaust modifications in Lab
184, 178, and 194 will constitute the final phase, Phase lIl.

Phase | will require a system outage, and will shut down Lab 170 and Lab 172,

A room will be built out in the southwest corner of Lab 170 to move the particulate
lab function from Lab 178 to the new Lab 170A.

Lab 172 will be modified to serve as office.

The fume hoods, exhaust, and process gas will be removed from Lab 170. The
process gas drops will be removed, and the associated gas regulators will be
removed and stored during Phase I.

A terminal unit will be installed to provide supply air to Lab 170A, and the supply air
in Lab 170 will be reduced.

The Profile Plus Spectrometer and the Atomic Absorber will be removed and stored
for relocation into Lab 186 during Phase Il. Both pieces of equipment will be stored
with their associated canopy hoods, including slide dampers, for reinstallation. The
Profile Plus Spectrometer has associated process gas and three phase wiring.

An inverter in the electrical room will be replace and will support emergency lighting
being installed in Labs 174, 178, 182, 184, 186, and 190.

Phase Il will require a system outage, and will shut down Lab 186 and Lab 178.

The doors between Labs 182 and 186 will be modified.

The Profile Plus Spectrometer and the Atomic Absorber from Lab 170 (with
associated hoods and regulators) that were removed during Phase | will be relocated
to Lab 186 and reconnected.

The ashing furnace and associated LEV canopy hood will be removed and stored for
reinstallation in Lab 184 during Phase lli.

The furnace and spectrometer equipment relocation will require electrical
modifications.

N2 piping will be extended from above the ceiling in Lab 178 to Lab 186, and
dropped to the center bench. Regulators that were removed from Lab 170 in Phase |
will be reinstalled.

Process gas and vacuum piping in the ceiling above Lab 178 will be rerouted and
racked on the wall above the ceiling in order to create space adequate for a HEPA
filter module to be reinstalled above the ceiling in Phase lIl.

Argon Piping will be extended from existing piping above the ceiling in Lab 186, and
dropped to the center bench. Regulators that were removed from Lab 170 in Phase |
will be reinstalled.

Vacuum piping and drops from Lab 186 will be removed complete. The vacuum
piping serving this area will be capped over Lab 178.

Two (2) 6 foot fume hoods will be removed from the southeast corner of Lab 186,
and one (1) will be retained for reinstallation in Lab 178 during Phase IIl.
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A 12 foot fume hood that is currently in storage will be installed in the southeast
corner of Lab 186. The existing fume hood will be installed on new chemical storage
cabinetry.

Emergency lighting will be installed and connected to the invertor installed during
Phase I.

Phase Il must be completed, and Lab 186 fully operable prior to advancing to Phase Ill.

Phase Il will require a system outage, and will shut down Labs 184 178, and 194.

Structural

The door between Labs 182 and 184 will be infilled, and a new door to the vestibule
to the west of Lab 184 will be installed.

The vestibule will be modified to support movement between Labs 184 and 186.

All existing fume hoods in Lab 184 will be removed. The HEPA filter module will be
retained and reinstalled in Lab 178, connected to the six foot fume hood removed
from Lab 186 in Phase ll, and recertified.

All existing exhaust supporting boil-off operation will be removed.

A backflow preventer will be installed in the mechanical room, and racked above
existing. NPW piping will extend from the dedicated backflow preventer to Lab 184.
Three drops will be provided for three new PVC acid digester hoods’ washdown
capability.

A coated mixed flow induction exhaust fan will be installed on the roof and connected
to PTFE coated ductwork for boil off operations in Lab 184.

A terminal unit with a hot water reheat coil will be installed to support the increased
supply air flow in Lab 184.

During the system outage, a terminal unit with a hot water reheat coil will be installed
in Lab 178 and a Nederman exhaust arm will be installed in Lab 194.

Emergency lighting will be installed in Lab 184 and connected to the invertor installed
during Phase I.

Electrical conduit will be extended to the roof to power the new exhaust fan.

A UPS will be installed in the IDR room to provide emergency power to the new
exhaust fan.

Structurally the project consists of supporting one new 1500 Ib exhaust fan on the existing roof
structure at the Northwest end of the building. The existing single story building has a roof
structure consisting of steel K-series joists that span to steel wide flange beams, which are
supported by steel HSS columns. The steel HSS columns are supported on shallow spread
footings that bear approximately 18-inches below the surrounding exterior finished grade
elevation on three feet of structural fill material.

A structural analysis has been performed to verify the adequacy of the existing steel roof joists,
wide flange beams and columns for supporting the weight of the new exhaust fan. The design
loads for this analysis were obtained from the as-built construction drawings and the
exhaust fan cut sheet information provided by the manufacturer.
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Load factors for the preliminary structural analysis were in accordance with the applicable
material codes. Roof live loads and snow loads were not reduced below the Sandia National
Laboratories required minimum of 20 psf. Based on this structural analysis it has been
determined that the existing roof structure has enough residual capacity without any structural
modifications to support the weight of the new exhaust fan.

Architectural
Laboratory 170

Movement of materials and equipment to Lab 170 is available through exterior door 170A
which is a 3’ wide door located on the north exterior wall. A larger door has been requested.
A 3'-8" wide door will be installed in the current location. The new exterior door will be
access controlled with a badge reader. Because the door is located in an alcove, the new 3'-
8" wide door will not meet ADA clearance requirements from the exterior. The new door will
meet ADA clearances from the interior side for emergency egress. Lab 170 is accessible by
a second door from the building interior which meets the ADA clearance requirements.

Laboratory 178

A new door will be added to the west wall of Lab 178 connecting to Lab 182. A 6'-0” fume
hood will be relocated from Lab 186 and a HEPA filter module relocated from Lab 184 will
be installed.

Laboratory 184

Lab 184 process requires direct access to Lab 186 for transport of samples. The Current
space layout requires occupants to pass through Hallway 188 prior to entering Lab 186. For
this reason, a new vestibule space will be added to the north of Hallway 188. A new door
will be added between Lab 184 and the vestibule to allow passage between Labs 184 and
186 without passing through a common corridor.

The project will remove an existing door between Labs 184 and 182. The laboratory
process does not require this adjacency. The opening will be filled with metal studs and
gypsum board.

Two (2) 6'-0" fume hoods will be removed from Lab 184, including a HEPA filter module that
will be relocated to Lab 178. Architectural scope of work includes removal and replacement
of ceiling tiles as required for fume hood work.

A new exhaust fan will be added to the roof above Lab 184 to accommodate added exhaust
volume from two (2) 8'-0” PVC fume hoods and one (1) 6’-0" PVC fume hood. The
architectural scope of work includes cutting, patching and flashing the existing roof
membrane. An existing eye wash & shower will be relocated to accommodate the new PVC
fume hoods.
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Laboratory 186

Two (2) 6'-0” fume hoods will be removed from Lab 186 and replaced with one (1) 12'-0"
fume hood to be relocated from Lab 170. Architectural scope of work includes removal and
replacement of ceiling tiles as required for fume hood work.

Electrical Room 192 and IDR 191

Electrical Room 192 will be enlarged to accommodate a new 80 KVA UPS system including
battery cabinet, maintenance bypass cabinet, 15kVA transformer, lighting inverter, and
VFC's for new mechanical equipment. The existing door to IDR 191 will be removed and a
fire rated wall assembly will be installed to separate the electrical room expansion and the
decreased IDR room spaces. A new door opening will be cut into the east exterior wall of
IDR 191 for access. A badge reader will be provided at the new exterior door into the IDR
room.

Mechanical
Exhaust Modifications
Laboratory 170
The existing 12’-0" fume hood in the northeast comer will be relocated to Lab 186.

The existing VAV terminal unit and general exhaust air terminal will be rebalanced to meet
the revised air requirements for the space.

Laboratory 178

An existing 6’-0” fume hood will be relocated from Lab 186 and installed within Lab 178.
This fume hood will be retrofit with a HEPA filter module relocated from Lab 184 and
connected into Exhaust Fan EF-2.

The existing VAV terminal unit will be removed and replaced to meet the revised make-up
air requirements for the space.

Laboratory 184

Two (2) existing 6’-0” fume hoods located in the northeast corner of the lab will be removed,
the HEPA filter module will be relocated to Lab 178.

A new strobic rooftop exhaust fan will be installed to support boil-off chemical operations
centralized in Lab 184. Three (3) proposed PVC acid fume hoods will be connected with
PTFE coated stainless steel ductwork and heresite-coated exhaust valves for chemical
resistance. Addition of perchloric exhaust capabilities to the system has been identified as a
possible future requirement that would require additional safety measures and modifications
beyond the scope of the current project. Refer to Appendix E for a cutsheet indicating
typical features.
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A backflow preventor will be installed in the mechanical room and non-potable water (NPW)
piping will be extended to Lab 184 and connected to each of the three (3) new PVC fume
hoods’ integral internal washdown systems, including nozzles and drainage troughs. The
washdown capabilities of the current system will be limited to general cleaning of the current
boil-off processes and liquid waste would be contained within the fume hood by a carboy for
manual disposal by the users.

The recommended exhaust ductwork system is factory-coated with Polytetrafluoroethylene
(PTFE); with flanged sections joined together with PTFE gaskets to maintain the chemical
resistance of the complete duct path and all installed components. PTFE coatings are
available that meet current SNL flame spread and smoke developed criteria as specified in
ASTM E84. Refer to Appendix E for information related to duct construction and chemical
resistance information (reference PermaShield in the provided tables).

The recommended replacement for exhaust valves includes a Heresite epoxy coating that
greatly improves the chemical resistance of the assembly consistent with the rest of the duct
system and resistance to hydrofluoric, nitric, hydrochloric, hydroiodic acids and hydrogen
peroxide.

The deterioration of the existing fume hoods is likely related to conducting the corrosive
boiling processes within fume hoods with standard polyresin liners and glass sashes. The
recommended fume hoods for this type of process are provided with PVC lined surfaces and
Lexan sashes which have an improved resistance to corrosive chemicals. The fume hoods
can also be specified with under-cabinet venting to provide the users with chemical storage
under the hoods.

A dedicated 15 HP, 5,000 CFM variable-volume exhaust fan will be provided for the new
hoods. The proposed exhaust fan is manufactured by Strobic-Air, similar to the two (2)
existing exhaust fans. The exhaust fan will be factory coated with epoxy to limit damage to
the fan from the caustic airstream. Deficit dampers located at the fan provide flexibility to
modulate system airflow while maintaining a safe discharge velocity (3000 feet-per-minute)
at the fan. The proposed fan also includes a stackless discharge that induces additional
fresh air at the discharge to further dilute the airstream. Based on the preliminary unit
selection, a 15 HP exhaust fan with 217% dilution rate provides an effective stack height or
43 FT at 15 MPH wind and 60 FT at 10 MPH wind.

Per NPFA 91, recommended duct velocity in order to achieve chemical entrainment in the
airstream is between 1000 - 2000 FPM. To meet this specification, the recommended
hoods are constant-volume type hoods with full-bypass capability. With full bypass, the duct
velocity will be maintained during boil-off operations — even with the sash fully-closed.

However during design, SNL facilities personnel requested that the fume hoods be VAV
controlled to allow the room supply and exhaust airflows to modulate according to the
current usage of the space. The design team contacted Monica Perez, a representative of
the design basis fume hood Labconco, who had the following comments regarding VAV
operation of the boil-off fume hoods:

We do not recommend PVC acid digestion hoods to be operated on a VAV
system since what is typically being done is harsher than a typical operation in a
chemical fume hood - hence the specialty applications brochure. That's not to

B&P Project No. 5940.509 Page 14 February 2015



Sandia National Laboratories : . BRIDGERS
SNL Project No.: 170536 d &PAXTO!
Building 1090 —Exhaust Modifications 60% Design Basis

say it hasn't been done - it just may lead to faster corrosion of the fume hood
since the air isn't being diluted as much.

Per ANSI Z9.5, the recommended minimum air changes per hour (ACH) inside
the hood ranges from 150-375 ACH. This is also covered by the caveat that a
review of the fume hood process and surroundings is required. For example, if
there is a cross draft in the room, that can affect containment so operating at the
150 ACH rate is not recommended.

So for a 6' PVC Acid digestion hood, the range is 128-319 CFM (150-375 ACH
respectively) and for the 8' wide hood it would be 177-442 CFM.

In accordance with the SNL request for VAV operation, the design incorporates VAV
exhaust valves associated with each of the fume hoods; however, the proposed controls
strategy modulates the exhaust valves in a two-position configuration. In this configuration,
the exhaust valves will operate at a minimum only when the sashes are closed. The valves
will modulate to 100% of the fume hood airflow only when the sashes are moved or when
the boil-off mode is engaged by the users administratively pushing the manual override
button—which forces all exhaust valves into the full bypass condition. Failure to press the

override button during boil-off mode could create an unsafe condition by not providing
adequate dilution air, which could also lead to premature wear on the fume hood(s).

During a power outage, the UPS will maintain operation of exhaust fan in order to maintain a
safe egress condition. During this mode of operation, operation of the boil-off exhaust fan
will ensure that fume hoods and other exhaust devices will remain under negative pressure
to provide a level of safety to the occupants while ensuring that the users are still able to
open the doors to exit the labs (Per IBC 1008.1.3, the doors need to be set in motion when
subjected to a 30 Ib force and swing to an open position when subjected to a 15 pound
force).

During this condition, the design 100 FPM face velocity will not be maintained and alarms
will likely be present. It is expected that the lab users close the sashes prior to exiting the
room. Under this operating condition, the total room exhaust is 750 CFM—250 CFM
through each of the three (3) fume hoods.

In order to maintain safe room pressurization within these limits, the design includes a
transfer air opening with a motorized damper designed to open on a power outage. Given
the air handling unit fan will be non-operational, the building will be drawn negative and air
will transfer in through cracks at doorways and other openings throughout the building.
Additionally, two (2) room pressure sensors with integrated alarm in the case of a positive
pressure condition will be placed outside of Lab 184, next to each entrance.

The existing VAV terminal unit and supply distribution will be removed complete. The
terminal unit size will be increased and low-velocity supply air diffuser will be installed in
order to limit air disturbance along the fume hood sashes.

Laboratory 186

The existing slot exhaust hood above the sink in the northwest corner of the lab will be
removed, and the exhaust air terminal will be rebalanced.
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Two (2) existing 6’-0” fume hoods located in the southeast corner of the lab will be removed,
and one (1) of these fume hoods will be relocated to Lab 178 and connected to the HEPA
filter module relocated from Lab 184,

Relocate the existing 12’-0” fume hood from Lab 170 and install in the southeast corner
where the 6'-0" fume hoods were previously located. Stainless steel ductwork will be
extended to connect to EF-1 exhaust distribution ductwork. A carboy will be installed under
the fume hood to collect any flow from sink use inside the hood. Sink use will be limited by
the volume of the carboy for manual disposal by the users.

No boil off operations will be conducted within Lab 186.

Electrical Room 192 and IDR 191

Additional cooling requirements to the electrical room will be limited to heat rejection
associated with the exhaust fan VFC, UPS and lighting inverter. Ductwork and distribution
is extended from the existing electrical room rooftop coil unit to serve the UPS room.
Laboratory 194

The existing exhaust distribution will be removed and an exhaust arm installed to provide
localized exhaust capture capability within the room. The overall supply and exhaust

airflows for the room will remain unchanged and therefore the VAV terminal unit will not
require replacement.

Control Modifications
Since the supply and exhaust air valves are maintained as a tracking offset type system, we
recommend rebalancing of the zones to maintain the desired pressure differential between
the office and lab sections of the buildings. Control maodifications will support the relocation
of the aforementioned fume hoods.

Electrical
Exhaust Modifications
Laboratory 178
Lighting

Add new switch in room 178 next to new door and re-configure lighting in for 3-way lighting
control.

Power

Receptacle in room 182 on the east wall where the door is slated will be removed. The
associated branch conduit and conductors will be removed and reinstalled as required to
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maintain circuit continuity to the remaining receptacles. 120V Power will be provided from
Panel PL1 to the new fume hood being installed in room 178.

Communications

Remove voice outlet on east wall of room 182 where new door is slated to go. Remove
voice cable and conduit back to IDR room.

Laboratory 184
Power

Remove power to the two 6’ fume hoods in Laboratory 184 that are slated for removal.
Provide power for 4 new terminal units from the new 208Y/120V, 60A, UPS panel and
provide power to lighting in two 8’ fume hoods and one 6’ fume hood via the UPS panel.
Power for the receptacles in all three fume hoods will be derived from panel PL4 so that
boil off operations will stop in the event of a power outage. A furnace will be relocated from
lab 186 to the west wall of lab 184. Power to the furnace will be removed and relocated to
coordinate with the new location.

Laboratory 186
Power

Remove power to the receptacles serving the two 6' fume hoods in Laboratory 186 that are
slated for removal. The power for the receptacles serving the fume hoods will be derived
from panel PL3. Power for the 12’ fume hood in storage, previously in lab 170, will be
restored after reinstalling it in lab 186. The 12’ fume hood will be powered by panel PL3 in
its new location.

Power will be provided to 2 new terminal units in lab 186. These devices will utilize circuits
panel BL1. An existing L68-15R receptacle will be replaced with a new L6-30R receptacle to
power a relocated ICP. Lastly, the junction box serving the existing furnace in lab 186 will
be removed and the furnace will be relocated and repowered in lab 184.

Backup Power

A new Uninterruptible Power Supply (UPS) is required per SNL customer request for a 15
minute electrical backup source for the exhaust system, control system supporting the
exhaust fan, and lighting for fume hoods in Laboratory 184. The basis for this request is
that in the event of an electrical outage, the occupants have sulfficient time and lighting
available to turn off their experiments, close the sashes to all fume hoods and safely exit
the labs. SNL should consider the potential hazards during a power outage longer than 10
minutes. With the exhaust systems nonoperational, chemical hazards could be introduced
to the labs. Upon re-establishing power to the facility, additional consideration may be
required to verify that the facility is safe for the users.

The proposed Eaton 93PM UPS 50kVA, 480V input, 480V output UPS with internal battery
strings and a compact external side mount bypass cabinet will be provided and installed in
the new UPS room. The UPS will be served via a new 3P/60A breaker in panel “MDP”.
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The external wraparound bypass cabinet will have 2 breakers that will serve the following:

e 15HP, 480V exhaust fan via a new VFC which will be located in the new UPS
room and a disconnect switch located on the roof near the exhaust fan.

o 480V-208Y/120V, 15kVA dry-type transformer which will serve a 208Y/120V,
60A panel. This panel in turn will serve the lighting for the three fume hoods in
Laboratory 184, and the FID panel that provides controls for the exhaust fan.
The receptacles within the fume hoods will remain on normal power — allowing
any boil off operators to stop during a power outage.

In order to facilitate the space for this new UPS and associated equipment, a new wall and
door will be installed in the IDR (Room 191) segmenting the room into two spaces; one
space (labeled UPS Room) will be sized to support the UPS, maintenance bypass cabinet,
transformer, lighting inverter, ACU, and UPS panel. The remaining space will satisfy the
current space needs for the IDR equipment, IDR panel and security cabinet. The proposed
dimensions of the UPS room are 8'-3" x 10’-5” (87 sq. ft). The remaining IDR space in
Room 191 would be 12°-3" x 10’-5" (129 sq. ft). The SNL communication group was
consulted during a site visit that occurred with Troy Holley on July 31%, 2013. During the
site visit Troy approved the reduction to the IDR space to accommodate the UPS
equipment.

An air terminal as well as lightning protection bonds will be provided for the new exhaust
fan. The bonds will connect via two paths to ground to the existing rooftop lightning
protection system.

The modifications for the IDR to facilitate the new UPS room are discussed below.
Emergency Lighting Modifications

The lighting inverter within the electrical room is currently at capacity and will need to be
replaced in order to support adding additional electrical load on the inverter. Thus the
inverter will be replaced with an SNL standard 4500VA rated inverter. The new lighting
inverter will be installed in the new UPS room. Select fixtures within Labs 174, 178, 182,
184, 186, and 190 will be placed on emergency power by re-circuiting one of the two
ballasts to the new lighting inverter. One ballast will be connected to two lamps within the
fixture and to the normal lighting circuit and the other ballast will be connected to the
remaining lamp within the fixture and to the “normally off’ circuit in the new lighting inverter
via new conduit and conductors. The new lighting inverter will have the capacity to serve
an additional 16, 2 lamp 32W fluorescent fixtures if required in the future.

Construction Phasing

Since the building will be occupied during construction, the contractor will be required to
coordinate all construction activities with the building occupants. Since the majority of the
work occurs in Laboratory 184, it is anticipated that the space will need to be vacated by
the building users for the entire duration of construction. The space will not be usable until
construction is complete and the new exhaust systems are in service. See the UCP for
additional phasing requirements.
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_ — Page 1 of 9
Calculation Title: 1090 Exhaust Modifications— Project #: 179374 | Date: 2/02/2015
Exhaust Static Pressure Calculation
Calculation No.: MCAL.001 ] QA Level: 60% Revision:
Calculation Approval: Rev  Date: 77 Rev  Date:
Originator Name: M. Mentillo By: By:
Checker Name: A.Beck By: By:
P . To determine the duct static pressure losses associated with the exhaust air for the
urpose:
bypass exhaust fan.
Scope: Calculate exhaust fan external static pressure, serving Lab 184.
i U r DESIGN BASIS I -
Design Input: Duct routing aspects (straight sections, fittings, etc)
Criteria: To provide adequate pressure required to exhaust Lab 184 and the three PVC fume
riteria:
hoods.
Assumptions: None
References ASHRAE 2013 Fundamentals, design airflows, and duct layout -

Each section of duct was entered into an excel spreadsheet. The spreadsheet
calculates the pressure losses for straight duct. Trane’s VariTrane Duct Designer
was utilized to find the loss coefficient associated with each duct fitting.

Mathad Manufacturer’'s data was used for pressure losses associated with equipment., The
spreadsheet was used to total all of the pressure losses associated with the most
restricitive supply air path, which is shown in diagrams below as a red dashed line.

Results See calculation output.

Conclusions The total external static pressure for the bypass exhuast fan is 2.4 in WG.

IF COMPUTER PROGRAM IS USED IN CALCULATION:

1. Identify software program used with version nhumber. VariTrane Duct Designer
2. If required by contract, validation/verification infoonfile. | [JY OR[JN OR[IN/A
3. Note ID of computer used to run calculation N36
AFFECTED DOCUMENTS:
ATTACHMENTS

System Pressure Drops, Duct Take Offs, Fitting Loss Coefficients

REASON FOR REVISION
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TOTAL PAGES IN CALCULATION PACKAGE:

Calculation Inputs

ltem ltem Airflow Rectangular Duct Round Duct Duct Fitting Equipment | Equiv.
Number Description Volume Height Width Diameter Length Loss Loss Diameter
CFM in. in. in. ft Coefficent inw.g. De in
1 Fume Hood 1660 12 0 0 0.5 12.00
2 Trans to Duct 1660 12 0 0 0.1 12.00
3 Straight Duct 1660 12 1.5 0 0.0 12.00
4 90 Elbow 1660 12 0 0.1 0.0 12.00
5 Straight Duct 1660 12 3 0 0.0 12.00
6 - VAV Exhaust 1660 12 0 0 0.5 12.00
Valve
7 45 Elbow 1660 12 0 0.07 0.0 12.00
8 Straight Duct 1660 12 1 0 0.0 12.00
9 Junction 1660 12 0 0.49 0.0 12.00
10 Straight Duct 1660 16 1 0 0.0 16.00
g il 90 Elbow 1660 16 0 011 0.0 16.00
12 Straight Duct 3320 16 45 0 0.0 16.00
13 Reducer 3320 16 0 1 0.0 16.00
14 Straight Duct 4980 20 4.5 0 0.0 20.00
15 90 Elbow 4980 20 0 0.11 0.0 20.00
16 Straight Duct 4980 20 1.5 0 0.0 20.00
17 Transition 4980 20 0 0.06 0.0 20.00
18 Junction 1660 12 0 2.02 0.0 12.00
Calculation Outputs
Cumulative
Item Item Duct Reynolds Duct Friction Air Item Total Total
Pressure
Number Description Velocity Number Roughness Factor Density Loss Pressure Loss
FPM Re Factor f [ in. w.g. in. w.g.
1 Fume Hood 2113.6 217107 0.0005 0.01858 0.061 0.500 0.500
2 Trans to Duct 2113.6 217107 0.0005 0.01858 0.061 0.100 0.600
3 Straight Duct 2113.6 217107 0.0005 0.01858 0.061 0.006 0.606
4 90 Elbow 2113.6 217107 0.0005 0.01858 0.061 0.025 0.631
5 Straight Duct 21136 217107 0.0005 0.01858 0.061 0.013 0.644
VAV Exhaust
6 Valve 2113.6 217107 0.0005 0.01858 0.061 0.500 1.144
7 45 Elbow 2113.6 217107 0.0005 0.01858 0.061 0.016 1.160
8 Straight Duct 2113.6 217107 0.0005 0.01858 | 0.061 0.004 1.164
9 Junction 2113.6 217107 0.0005 0.01858 0.061 0.111 1.275
10 Straight Duct 1188.9 162830 0.0005 0.01846 0.061 0.001 1.276
11 90 Elbow 1188.9 162830 0.0005 0.01846 0.061 0.008 1.284
12 Straight Duct 2377.8 325660 0.0005 0.01733 0.061 0.017 1.300
13 Reducer 2377.8 325660 0.0005 0.01733 0.061 0.287 1.587
14 Straight Duct 2282.7 390792 0.0005 0.01660 0.061 0.012 1.599
15 90 Elbow 22827 390792 0.0005 0.01660 0.061 0.029 1.628
16 Straight Duct 2282.7 390792 0.0005 0.01660 0.061 0.004 1.632
17 Transition 2282.7 390792 0.0005 0.01660 0.061 0.016 1.648
18 Junction 2113.6 217107 0.0005 0.01858 0.061 0.457 2.105
Sub-Total = 2105
10% Safety Factor = 0.211
Total = 2.316
Total = 240
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Fitting Loss Calculator

VariTrane™ Duct Designer
Toal
F i e Widih  Haight  Oiem fiow Velosity :':loaty hﬂm
g ing Langth . eter Al L] SALE Loss
Number  Type Ouscraiion o9 = m [ m, oim om . g Coefiicmrd LR ]
600! Evow CD31 90 deg, de-stemped. nD=1.5 Ikt 12 1680 214 0.2860
| outiet | 12 §.560 2114 0.265% an 00325
Branch 1
Branch2
0002 Ehow CD33 45 dey , dn-etampad w0=15 inket | 2 1880 2114 02858
Qitied 2 1880 2114 02856 (114 00200
Beanch |
Branch2
0003  Edbow COY1 %0deg cw-stwmped, riD+1 & Iniet % 1650 1189 0.0905
| Outiet % 15850 1189 0.0805 a1 Do
Branch 1
Braneh2
0004 Junchon SD5-1 dv 45 dep wya | et % 3320 2378 0368
Dutiort 18 1 650 1188 0aeps 0.1® 00172
Brench 1 it} 1680 2114 02858 043 01408
Branch?
0005 Tramdsior SD4-1 sourd 10 round o0 Intet 12 3320 4227 11438
16 3320 2378 03619 100 03602
Branch 1
Branch2
0005 Trarston SD4-2 recwanguear 1o round | Inkd | n ko] 495 1087 00754
B Quitigt 20 4980 23 02335 006 00223
Branchr1
Banch? ‘
0007 Ehow £33 $0deg div-ewmped oDs1§ Inket 20 4580 27283 03335
Outlet 20 4989 2283 03335 [R1] 003867
Sranch1
Branch2
0008 Juncton EDS-§ conv , symm tee wvenes &) Inlet | 12 £30 1087 aons X 0.1444
deg [
Quiiet 12 1660 2114 0.285¢
Branch1 2 830 1057 00715 202 01442
| ganch2 |
Nuniber OF Fittings Speciied For This System: 8
File. VariTrane ™ Duct Dusigner fil calculated sl 3 4D DSPM ba 3/3:2015
Proipct Summary Report Pege tof ¥
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Calculation Title: Building 1090- Electric Room Project #: 179374 | Date: 02/05/2015
Cooling Load Calculation -~
Calculation No.: MCAL..002 QA Level: 60% Revision:
Calculation Approval: Rev 1 Date: Rev Date:
Originator Name: M. Mentillo By: By:
Checker Name: A. Beck By: By: -
Purpose: Provide supply air for modified elecfrical room.
Scope: | Electrical Room 190, IDR Room 192.

~ DESIGN BASIS

Quantities of user equipment for each room, rated wattage for equipment, load

Design Input: diversity based on ASHRAE heat gain values.

Cooling Temperature Setpoint of 76 Deg F. 55 Deg F cooling supply air temperature.

Criteria: UPS Manufacturer heat load data. ASHRAE transformer heat load data.

Assumptions: R19 walls entered at 16'0" with R30 flat roof. Lighting entered as 1 w/sq ft. No regular

occupants.
References | 2013 ASHRAE Fundamentals
Method Computer Calculation
Results Cooling Load required
The cooling load calculations were used to generate system minimum sizes to meet
Conclusions the load. It was determined that the existing roof top unit cooling only system, RTU-

1, is sufficient to meet the increased load.

IF COMPUTER PROGRAM IS USED IN CALCULATION:

4. Identify software program used with version number. Trane Trace 700
5. If required by contract, validation/verification info on file. [JY OR[IN OR[IN/A
6. Note ID of computer used to run calculation N36
AFFECTED DOCUMENTS:
ATTACHMENTS

2013 ASHRAE Design Conditions for Albuquerque, NM, Design Inputs for UPS, Trane Trace 700 System
Checksums

REASON FOR REVISION

Design Modifications
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TOTAL PAGES IN CALCULATION PACKAGE:
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Table 1. General Purpose Dry-Type Units Having an 80°C Temperature Rise

r Average No  Average Full | 100% Margin | 80% Margin T 50% Muargin
Temperature | Rated Voltage |  Kilo-Vobi- Load Lowses | Load Losses | Total Lusses | Total Losses  Total Losses
| Rl (°C) A Amps | W) (W) ) ) W
 w 480D-208Y 15 330 77 [ er | so w
; 80 480D-208Y 25 530 502 1032 851 656
| mo 480D-208Y 30 415 6165 || to3 810 569
80 480D-208Y 375 530 671 1201 959 698
30 480D 208Y 45 AB7.5 963.5 1451 1104 728
80 480D-208Y | 30 00 13N 2071 1577 1043
80 | 480D-208Y 75 75 1969.5 2695 1985 1217
%0 480D-208Y | 1125 700 2230 [ 2030 | 227 1258
%0 480D-208Y 150 1075 2136 3211 2442 1609
80 430D-208Y ns | 14s 2820.5 QN 3255 2155
80 480D-208Y 300 1650 3279 o | 3 2470
80 430D-208Y 500 2900 4857 757 6008 4114
L 80 4830D-208Y 750 3640 8572 12212 9126 5783 |
80 15kD-480Y 500 2 5000 7400 5600 3650
B0 15kD-480Y 750 2500 9000 11800 8560 5050
80 15kD-480Y 1000 3500 ___g 9600 13100 9644 5000
BO 15kD-480Y 1500 | 5000 51600 16600 12424 )
B0 | 15kD-4B0Y 000 | 6500 15500 22000 | 16420 10375
80 | 15KD-480Y 2500 7200 {8500 25700 19040 i1825
RESULTS age of load. For low-voltape units (64}, 208, 120 valis), the
given foad percentage for peak efficiency is 35%, while for
Transformers medium-voltage units, the load value for peak efficiency is

‘There ate a varicty of different transformer types. A small
sample of the available data is presented here, Table [ presents
information concerning general purpose dry-type units, with
an 30°C temperature rise. Other units could have different
temperature rises. Table 2 contains dats concerning general
purpose lquid-filled units, The full-load [ogs figures in Tables
| and 2 correspond to rated cument. The lusses at any frag-
tignzl load can be datermined by

Total fosses = o load losses + load losses x (LFF, (1)

whene
LF = the load fraction, i.e, the fraction of fisti-load curment
(between 7ere and one),

Trarsfosmer losses are not a strong function of enviren-
mental tempesature; thus, the full-foad and no-load tosses can
be considered as constamt regardless of the amhient tenpera-
ture.

These powet and lighting transformets (and farger units)
tusilt and tested in accordance with the NEMA TP1 Swundard
(NEMA 1996} have maximum efficiencies that either exceed
or meet those efficiencies shown in Table 3 ot o given pereent-

ASHRAE Transactions: Symposia

%0%. The efficiencies of these dry-type units are referred to an
average winding rise temperature of 75°C, while the Tiquid
immersed efficiencies are referred to an average winding
temperature rise of 85°C. Losses vary linearly with winding
temperature. Referring the efficiencies to a particular winding
tempeeature allows comparison between units. The tempera-
ture to which the losses are refereed is listed at the top of Table
k3

Given the full capability of the unit in kVA, the full-load
lpsses for the NEMA TP units are approximately

» kF4 —‘]—‘
Pl > k¥4 % 10061 el

Full laad losses = o
HLF) s

whene

o=
LF =

rl =

power factor,

lond fraction for peak efficiency 10.35 or 0.5), and
efficiency froum Table 3 eorresponding to kVA and unit
type.

883
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BRIDGERS

Form IWP -EC3.2 2F

‘ Palacilabinm Crimamenme Chant

System Checksums
By Bridgers & Paxton ABQ
System - 001 Single Zone
| COOLING COIL PEAK CLG SPACE PEAK HEATING COIL PEAK TEMPERATURES
Peakad at Time: MoMr: 7/13 3 MoMr. Sumof MoMr. Heating Design Coolling Heating
| Quiside Alr: OADBAVEBMHR: 91/60748 : OADB: Peaks OADB: 18 sADB 50 507
H : Ra Plenbm 780 500
8pace Plenum Net Percent! Space Percent: Space Peak Coll Penk  Percert | | Return 751 500
Sons.+Lat  Sens.+Lat Totdl Of Total ; Sensible Of Total ; Bpace Sens TotSens ©f Total | ReUOA 784 500
Buh B Buh : Siuh (VR Bluh Bluh &) | | FasmrTD 00 (7]
Envelope Loads ) : Envelope Loads FnBldTD 00 0.0
| Styite Soler 0 0 [ 0 0 0:  Skylke Solar 0 0 000 | FnPrict 00 00
Skyiite Cond 0 0 0. Skyite Cond 0 0 000
Roof Cond 112 [ 12 0 112 0: RoofCond -338 330 2684
Glass Solar 0 o: D: Giass Solar [ 0 000 AIRFLOWS
Gtass/Door Cond [ 0 0! GaswDoorCond -1 -143 N8 Cooling  Heating
Wal Cond 1,140 0 1,140 3 1,140 3:  Wall Cond -783 780 @207 2081
Parffion/Door 0 o: 0! Patition/Door [ 0 000 | Diffuser ! 2,081
Floor 0 0 o o 0! Floor 0 0 000 | Terminal 2081 2,081
Adiacent Fioor 0 0 0 [ 0 0!  Adacent Floor 1] 0 0| MsinPan 2,001 2,081
Infitration 0 0 0 0 0 Inflraton 0 0 000 8SecPan [ [
Sub Tolal==> 131 [} 1311 3! 1314 3 SubTotalwe> =127 -1,271 10000 | Nom Vent 0 0
i 3 AHU Vent 0 0
Intemal Loads !  Intomal Loads tnfy 0 0
Lights 812 203 1,015 3 812 2: Lights 0 0 000 | MnStopRh 0 0
People [ 0 [H 0 0: People 0 Q0 000 | Rewm 2,081 2,081
Mac 25,633 0 35,633 o 35,623 84  Mise 0 0 000 Exhaust [ [
Sub Tota)==> 38,445 203 38,848 o7 38445 07 Sub Totaf==> 0 0 opp| RmEm 0 4
: H | | aundiiary ] [
Celiing Load 0 0 0 0 0 Celling Load 0 0 000 | LeskageDwn 0 [
‘Ventiiation Load 0 0 0 0 0: Ventiiation Load 0 0 0.00 | | Leakage Ups ] 0
Ad] Alr Trans Heat 0 0 [ 0 AdIAlr Trans Heat [] 0 ]
Detumid. Ov Sizing 0 ; Ovilindr Blzing 0 0 000
OvfUndr 8izng 0 (] ] 0 ; Exhaust Heat 0 000 ENGINEERING CKS
Extaust Heat 0 0 | OA Preheat Dift. 0 000
Sup. Fan Hest 0 | RA Preheat DIfT. ] 0.00 Cooling  Heating
Ret. Fan Heat [ 0 | Additional Reheat 0 000 %OA 0.0 0.0
Duct Heat Pkup 0 [ ] | crmre 7.00 7.00
Underfir Sup Ht Piap 0 1 Underfir Sup Ht Plup 0 000 | | cfmiton 657.80
Supply Alr Leakags 0 0 | Supply Alr Leakage 0 000 |fehon 84.00
Y q | Btuhrne 12745 0.00
Gravd Total ==> 756 203 37,050 10000° 37,758 100.00 ' Grand Total == 121 -1,271 10000 | | No. People 0
COOLING COIL SELECTION ] AREAS ‘ HEATING COIL SELECTION
Total Capacity  SensCap. ColiAkflow  Enter DEAWE/HR Leave DE/WBHR Gross Total Giass Coll Akfow  Ent  Lvg
ton MBh MBh em  F °F g 'FOF b (% MEh efm  °F °F
Mein Clg a2 380 80 2081 761 6584 3.2 §5.0 613 €31 | | moor 207 Iain Hig 00 2081 500 507
Aux Cig 0.0 00 00 0 00 00 00 00 00 00| Pat [ W Htg 00 0 00 00
opt Vent 0.0 00 09 0D 00 00 00 00 00 00| intDoor ] Prehest 00 2081 500 550
ExFir 0
Tota! 32 380 Roof 207 0 0 | Humiar 00 0 00 00
veall 440 [ [ Vent 0.0 0 00 00
Ext Door 2 0 0 | |Totat 00 I |
Pn
Dz
Room Checksums
_— By Bridgers & Paxton ABQ
Bar Froject 1 ELEC 162
COOLUING COIL PEAK CLG SPACE PEAK HEATING COIL PEAK ] TEMPERATURES
Peaked at Time: Mot 7/13 : MoMr7/13 . Mor: Heating Design | Cooling i
Outside Al CADBAWEBMHR: 91/60/48 : OADB: 91 OADB: 18 | | saoe §50

eating
504
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Form IWP -EC3.2 2F

Salanlaticnm Cuimamanmr Qhant

Room Checksums
By Bridgers & Paxton ABQ
ELECADR 181
COOLING COIL PEAK CLG SPACE PEAK HEATING COIL PEAK TEMPERATURES
Peaked at Time: MaoMr. 7/13 MoHr 7713 . MoMr. Heating Design Cooling  Meating
Outside Alr: OADBAVB/HR: 91/60/48 OADB: 81 QADB: 18 SADE 550 542
“ ! | | RaPlonum 760 50.0
Space Plonm Net  Percent; Space Percont Space Peak Coll Peak Percent | | Retum 754 500
Sens.#Lat  Sens.+Lat Total  ©Of Total Sensbie Of Total : Space Sens Tot§ens Of Total | | Ret/OA 54 500
Biuh Btuh Bluh (8 Bl ('Y Biuh Biwh %) | | e 00 00
Envelope Loads j : Envelope Loads Fn BIATD 0.0 0o
Siyfite Solar 0 0 0 0 0 0! Skyite Solar 0 0 000 FnFrict 00 0o
Skyfita Cond 0 0 0 o 0 0 Skyike Cond 0 0 000
Roof Cond 25 0 29 1! 2% 1! RoofCond -100 100 1557
Glass Solr 0 0 0 0: 0 0! Glass Solar 0 0 000 AIRFLOWS
Glass/Door Cond 0 0 0 0! 0 0; Glass/Door Cond 0 0 0.00 Cooling  Heating
Wall Cond 675 0 875 22! 875 2:  Wal Cond 540 -540 8443 |
Partiion/Door 0 0 0! 0 0: Partiion/Door 0 0 000 | Diruser 169 163
Floor 0 o o 0 0: Floor [ 0 000 || Terminal 168 163
Adacent Fioor 0 0 ] o! 0 0! Adacent Floor 0 G 000 |MsinFan 168 163
Infiration 0 0 0: 0 0: InfRration 0 0 000 GecFan 0 0
Sub Tolal == 704 0 704 23! T04 23, Sub Tols)m=> 839 639 10000 | | Hom Vent 0 0
: : AHU Vent 0 0
Internal Loads : ! intemal Loads i 0 0
Lights 238 €0 298 10; 29 8. Lights 0 0 000 |MnStop/Rh 0 0
Poople 0 0 0 LH 0 0! People 0 0 000 ||Retum 169 168
Misc 21 0 2,41 68; 2,141 63! Misc 0 o 0.00 || Exhaust 0 0
Sub Talal==: 28 60 2,400 . 2,348 77 Sub Total==» 0 0 000 ||RmExh o 0
; : Auxiiiary [ 0
Ceiing Load 0 0 0 0! 0 0! Celling Load 0 0 0.0 | Leakage Dwn 0 0
Ventitation Load (] (] 0 0; 0 0 ; Ventilation Load 0 0 000 ||Leakageups ] 0
Adj Alr Trans Heat 0 ] [ 0 D: AQJAIr Trans Heat [} 0 0
Detumid. Ov Siring 0 ¢ : OViUndr Stzing [} 0 000
Qvilindr Sizing 0 0 B 0 0 ; Exhaust Hest [ 0.00 ENGINEERING CKS
Exheust Hoat 0 0 0! : GA Preheat DITT. 0 000
Sup. Fan Hest a a; : RA Prahest DifY. 0 000 Coocilng  Heating
Ret. Fan Host 0 [ 0: ! Additional Reheat 0 000||%GA 00 0o
Duct Heat PKup ] 1] 0; » System Plenum Heat 0 0.00 | | ctmife 183 183
UnderTir Sup Ht Piup 0 [H ! Undesfir Sup Kt Piup 0 0.00 | | cfrvton 64077
Supply Ar Leakage 0 Q 0; + Supply A Leakage 0 0.00 | | feron 3678
! : Bttt 58 0.00
Grand Total ==> 3,053 60 3113 10000 3,053 100.00 ' Grang Total = 630 630 100.00 | | No. People [}
COOLING COIL SELECTION AREAS I HEATING COIL SELECTION
Total Capaclty  Sens Cap. Coll Alrfiow Enter DBIWBAR Leave DBAVBHR Gross Total Giass Capackty CollAfow Ent Lvg
ton MBh MEh om  F F g F °F grdb [N ) MBh dm °F °F
#ain Cig 0.3 al 31 168 754 585 €32 550 513 3.1 || Fioor (34 K 1] 169 500 54.2
Auxcig 0.0 00 0.0 D 00 00 00 00 00 00| Pat ] ux Hig 00 0 00 00
Opt Vent 0.0 00 0.0 D 00 00 00 00 00 00| itDoor 0 reheat 00 168 500 55.0
Exfr 0 |
Total 03 3] Roof a7 [ 0 | Mumiar 0o 0 00 00
Wall 301 Q 0 Vent 00 0 00 00
| - _ Ext Door 0 [ [ 0.0
Project Name: TRACE® 700 v8.3.1 calcufated at 0843 AM on 02/08/2015
Datasst Name: BLDG 1080.TRC Aliernative - 1 System Checicsums Report Page 2 of 2
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‘ ) Form IWP -EC3.2 2F

Calculation Summary Sheet

Form IWP-£C 3.2 2F
Calculation Summary Shest
B Pagetol 2
Project #: 5940.509 | Date: 0211815

Calculation Tifle (include Project Nama): UPS Load Calculation
for Bldg. 1090 Exhaust Modiications

Calculation No.:ECALOO1 | OA Level: 60% Revision: 0
[ Calculation Approval: [ Rev  Date: ' Rey  Date: .
| Originstor Name: J. Siater . | Sig: ) __ S¢
} Checker Name: W, Herhs) | Sig: Sig:

Purpose: To determine the required size of a UPS based on selected loads.

. This calculation is for sizing the UPS based an the load of a new exhaust fan and fume
| Reope: hoods for building 1090.
DESIGN BASIS
Design Input: ! Loads from exhaust fan and fume hoods.
Critetia: Load on UFS musi not exceed s mlng

i;”“ml’tﬁmf Devices are mming at full load.

References Exhatist Fan Cutgheet
Method Spreadsheet
Reasulls See attached page tor resulls

rgonclgsiuni | The UPS is rqulrgd_ to @vg # m!ltjg 91 at la,s;t A0kVA.

(F COMPUTER PROGRAM IS USED IN CALCULATION:

1. Identify software program used inciude version number, f
2. i required by coniract, validation;verification info on file, | (JY OR[N OR [TIN/A
| 3.

Hote ID of camputer used fo run calcutation _ |
AFFECTED DOCUMENTS:

'
{
|
i
§

et st am e

ATTACHHENTS

Bullding 1090 Exhaust Modifications UFS Load Calcutaiion
REASQON FOR REVISION

"TOTAL PAGES IN CALCULATION PACKAGE: 2

Origina Progect Specific Fite
Copies” Pragect Manpar
PDF in Project QA File

B&P Project No. 5940.378 Page 31



BRIDGERS

" Form IWP -EC3.2 2F
Calculation Summary Sheet
SOKVA UPS 60A
Broaker
|Descriptic SQFT  Waits/SF MECHID VFD? HP KVA  Mulliplier KVA  Amps  Size  #Poles  Notes
Exhaust Fan Yes 15 175 125 2.8 %3 30 3 1
Pane! 1BLY 0.9 100 0.3 1.4 ]
[Total KVA Demand (UPS) 228
Tolal Amps Demand (UPS) 27.4
208Y Panel 18L1 60A
Breaker
Descriptio SQFT  Walts'SF MECHID VFD? HP KVA  Multiptier VA  Amps  Sze  #Poles  Notes
FID Panel 05 128 06 2 20 1
Lighting in Fume Hood 0z 1.26 03 1 20 1
[Total kVA Demand [1BLT) 09 0
Total Amps Demand (18L1) 2
Notes

1 Bassd on mechanical nameplate or foad inforreation
2. The new S0kVA LIPS will be adequate for the new load.
3. Notin scopu

B&P Project No. 59840.378 Page 32 September 2014
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APPENDIX C — CHEMICAL MAXIMUM ALLOWABLE QUANTITY (MAQ) ANALYSIS
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Sandia National Laboratories
SNL Project No.: 170536
Building 1090 — Exhaust Modifications 60% Design Basis

() Sandia National Laboratories

Oyt for e 3§ Dipmittiraant ol Erwiegy Iy
Sandia Corporation
Building Hazardous Material MAQ Evaluation
BUILDING: MG FULLY ves %o
SPRINKLEREDY
CONTROL AREAS? | CIVES [ NO (Contrl wres hounded by
eaterir wailv)
DATE: sz DATE. OF
FREVIOUS
EVALUATION:
Lastra Droselos IBC - Group B,
FVALUATOR: BUILDING
OCCUPANCY NFPA 101 - Generat Purpose Industrial
FPA OWNER Panl RB. Smath
GENERAL INFORMATION

This evaluation is based on the latest mformation aailable i the Chemucal Information Svsiem (CIS). Some of the informanon
contamwd m C1S mas aof be accurate. but this evaluation will indicate Bee overall hazardous material MAG situation m the
buildioye Use this information to author findmes in the Building s Fire Proteciion Aysessment.

This evaluation should be pedbnmed prior 1w the FPA ficld visig to alert the assessor to hazardous material MAQ problems fuy
mspclion

The ALAQ for storage wall be used for the evafuation. sines the arpregte quantity for use and storage shall not exeosd the
quanhity listed for stomge

Todal amouns in blue ndicate that the quantity of hazardous malenals do nol exceed MAQs Total amounts in iod mdicaze a
problem with the amounts of hazardous matenials

This analysis assnmues the coatrof arca s brsinded by the building s exterior wallz,

CIS and E1S do not list radipactive materials, and neither the 10C codes nor NFFA | regulate mdioactive materialy

B&P Project No. 5940.509 Page 34 February 2015



Sandia National Laboratories
SNL Project No.: 170536
Building 1090 — Exhaust Modifications 60% Design Basis

FIRE FIGHTER WARNING PLACARD DESIGNATIONS BASED ON HAZARD CLASSIFICATION

d
H Hazbhecipon
WSpeial lacae wae wadtive.
DX ~Speris) hemaed: vaifizing proporics.

CATEGORIES (IFC)
TABLE F101.2
FIRE FIGHTER WARNING PLACARD DESKENATIONS SASED ON HAZARD CLASSIFICATION CATEGORES
FAZARD CATEGORY EENGNATION
Cemds.atie Lgpic R
Comdas.itie Ligic IILA F
Cermsitle Fopric FITD Fl
Cersitle @ 1 =
Commasutle Hber Hi
Cryopenc Noswie d: R AR
Cryoganic raifizicg )8 &
2 oA Rt
Flumarable 10k R
Thammable pas jease) 3
Hlammable gas [hquzled) [ i3
Fane ok Byuul Ia Fi
Rmmatde bguid 1B 1]
Pnmsreble Bgpid 10 F
Orgasic penwice. UD ks
AR [v g T 4 R?
i ypame peronece U FL R
Unnpramit. psvesics 01 K2, R
Uit panaeies [V E.LR1
Orgamie foroxics ¥ 923
Oxidizi 1 g sgasasush ax
Creidizi 1 o Hhip s nx
(axschney & WX
Lixideer 5 X
Oxitdizn 2 ox
2NTOPI0E Jures R
oo < sedide b rls i
Tedahly ieactive 257 R
«stable reactrie ALY R
- rilable wactre oh Kt
Urstalde ieative 2 2
Water r2acty W.R3
'Watr roactive W.R?
( coresier 4i (TR
Tow‘e ]k}
= chiv ouc Hi
— Tarmakle caepory (AR 2 A At
1R wgnry. DR ~assified dete e aateral,

12 Claes et matrol
SDTChrs Ml couble v dl,
IN—Clovs 3 noancetonshls maerisl

Page 2 of 17
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Sandia National Laboratories
SNL Project No.: 170536
Building 1090 — Exhaust Modifications 60% Design Basis

Contrel Area #1 (hounded hy huilding’s exterior walls)

. BRIDGERS

Flammable and Combustible Liguida (F4, F3, F2, and F1)

Total quansity from CIS:
Class LA: B4 1 gallon

Class 1B F3 = 4 gallons
Class W FA = 2 gallons
Class IR F2 - 1 gallom
Cliss INA; F2 - 1 gallon
Class IR FY - 35 padlons

Tolal of Class LA IB. and IC 7 gallons

{Combination of L\, (13, and 10 Storage in cabinets 486 gatlons

individually.
Class LA Storage nof an cahinets 60 gallons
Class [A Storage in cabinels 120 galfons
Chass [13 and 10 Storage nol in cabinets 240 eallons
Ctass M3 amld 10 Storage in cabdnets 480 paltons

Ctass H Storage not in cabinets 24 gallons
Class [l Storage in cabinets 181 gallons

Ctass [ILA Storage nol in cabinets 640 gallons
Class [LA Storage in cabinets 1,320 pallons

Class 1112 - NOT LIMITED

NFPA 30 AAQ s are identizal fo the 1L,

Does the CES otal exceed the most conservative MAQ above? [ vis B Ko

IFC MAG Combination of 1A, B, and 1CH* Storage nel in cabinels 240 gallons

*'untaining nol more than the masimsm albowable quaminy per control arca of Class TA, 13, or 10 lammatde liquids,

Page 3ol 17
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Sandia National Laboratories
SNL Project No.: 170536
Building 1090 - Exhaust Modifications 60% Design Basis

Pyrophoric Liquids (F4 and F3)

Fotal quantity from CIS 0 gallons

IFC and NFPA | RIAQ Pyrophorc Liguids Storage not in cabinets 0.4 gallons
Pyroplumic 1iquids Storage in cabinets 0.8 gallons

oes the CIS 1l exceed the most conservalive MAQ above? [ vES £ NO

Flammable and Pyrophoric Solids (F4 and F3)

Total quantity from C15;
Flammable Sofids ¥ pounds

Pyephoric Solids = 0.7 pound

IFC and NFPA 1 ATAQ Flammable Solids Storage nd in cabinets = 250 pounds
Flastinable Solids Storage in cabinets - 5$IX) pounds

1FC and NFPA | ALAQ Pyophoric Solids Storage nol in cabineis - 4 poamds
vaophoric Selids Storage in cabinets = | poumb

Deows the CES total excecd the most comervative MAGQ above? (I VEs B b

Page dof 17
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Sandia National Laboratories i BRIDGERS

SNL Project No.: 170536 d
Building 1090 — Exhaust Modifications 60% Design Basis

Flammable and Pyrophoric Gases (F4)
Total guantity frm 1S (these have been classified per IFC):
Liqueficd Flammable Gas - 0 pounds - 007 0 gallons

CGiaseous Flammable (ias (inside building) 1 1t
Ciavcous Flammahle Gas ((as Storape outside) 41’

Pyrophoric Gas - 07

1FC MAQ §iquefied Flammable (Gas Storage not in cabinets 304 pounds
1 iqueficd FTammable Cas Storege in cabincts - 600 ponndy

NFPA 1 MAQ [ igucticd Fiammalle (5as Storage not in cabinets = 6t gallons

Ligueficd Flammabfe {3ax Storage in cabinets = 120 gallons

Liquefied Petrolenm Flammable Gas © 300 paftons
TFC and NFIPA | MAQ Gascons Flanumable Cas Storape (instde) nut in cabinets = 2.000 f°
Uaseous 1 lammable (a8 Storage (inside) not i cabinets - 47400 1
(tascous Flammable (Gas Storage (ostsidey -+ 3.000

TFC MAQ Dyrophugie Cias Storape nod in cabinets < 501
Pxrophoric Gas Storage in cabinels - 100 £i°

Dioes the CES total excecd the most conservative MAQ above? [J ves E wNa

Page S ol 17
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Sandia National Laboratories
SNL Project No.: 170536
Building 1090 - Exhaust Modifications 60% Design Basis

H4 Liquids (Highly Toxic Liquids)

Total quaniisy from C1S = 4 63 pallons

TFC and NFP'A T MAQ Highly Toxic Liguids Storage aot in cabinets = 2 gallons
Storape in cabinets = 4 gallons

Does the CES total exeeed the most consarvative MAQ abowe? [S 41 = KO

ENEAL o Elagddy ot bajuad s encoeital

H4 Solids (Hizhly Toxic Solids)

Total quangicy frome CIS - 0 pound

1EC and NFIPA T ALAQ for each classification Storage not in cabinets - 2 pounds
Storage in cabingts = 44 pounda

Doss the CIS total exored the mnst conservative MAQ above? O vEs Exo

H4 Gas (Highly Toxic Gus)

Total quantity from CIS 0 f1'

TFC and NFPA | MAQ fir cach chassification Storage must be in cabinets — 10 @°

Does the CES total exoeed the muost conservalive MAQ above? [0 YES B RO

Page6af 17
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Sandia National Laboratories
SNL Project No.: 170536
Building 1090 — Exhaust Modifications 60% Design Basis

H3 Liquids (Corrosive or Texic Liquids)

- BRPGERS

Total guantity from CI5;
Corrosive Liquids H3 40 gallons
Towic Tiguids H3 - 2 gallons

10" and NFPA 1 MAL) for each classification Storage not in cabinets (Cormsive Liguids) - 1,000 gallons
Storage in cabinets (Commosive | iguids) = 2,000 gallons

Storage nod in zabipels (Toxic Liquids) = 100 gattons
Storage in cabincts (Foxic Liguids) = 200 gallons

Does the CIS tola) cxeeed the most vonservative AAQ abone? [ vES BN

13 Solids (Corrosive or Toxic Solids)

Total quantity from CI5;

Corrosive Solids H3 - 88 pounds

Toxic Solids M3 = 11 pounds

TFC and NFTA | ALAQ Fer gach classilivation Storage not in cabinets (Corresive Salids) 10,000 pounds
Storage in cabinets (Corvasive Solids) - 20,000 pounds

Stovage nil in cabinets { Toxic Solicks) = 10K poumls
Sterage in cabinets (Tovic Sefids) - 2,008 pounds

Daoss the CES tta) excerd fhe mosl conservative MAQ above? Oves H o

Page Tof 17

B&P Project No. 5940.509 Page 40 -

February 2015



st 4B
Sandia National Laboratories E - BRIDGERS
SNL Project No.: 170536 " R
Building 1090 ~ Exhaust Modifications 60% Design Basis

H3 Gas (Corrosive or Toxic Gas)

Total gueantity’ from C1S:

Coresive Cas - i1 11
Toxie Gas + 0 f

TFC and NFIPA | MAQ for cach classification  Storage Comvosive Gos -~ 1,620 81
Stosage in cabinets (Toxic Gasy + 3.240 1

Storape not in cabinets (Toxie Gas) = 1,620 /'
Stosage in cabinets (Tonic Gag) - 3,240 18

Does the CLS total exceed the most conservative MAQ above’? [ YEs T NO

Page 8ol 17
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Sandia National Laboratories
SNL Project No.: 170536
Building 1090 — Exhaust Modifications 60% Design Basis

R4 Liquids (Unstable Reactive Liquids, Class 4)
Total quanticy from CIS = 0 gallon

IFC and NFPA 1 MAQ for Storage aaot in sabinets = 0.1 gallon
Storage in cabinets = 0.2 pallon

Dois the CES total excecd the most conscrvative MAQ above? 1 VES B No

R4 Solids (Unstable Reactive Solids, (Yass 4)

=
Total quantity fram CIS - 0 pound

IFC andd NFPA L MAQ for Storage nat in cabinets = | pound
Storage in cahinels = 2 founds

Dixes the CIS il exceed il most comservative MAQ abeve? [7] vES B N

K3 Liquids (Unstable Reactive Liquids, Class 3)
Total quantity frome CIS - (1.01 galloo

[ 1FC and NEPA | ALAL for Storape not ia cabinets = 1 gatlon
|

Storape in cabinels = 2 gallons
|

Does the CES wial exceed the mwst conservative MAQ above? O ves B vo
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R3 Solids (Unstable Reactive Solids, Class 3)

Total quantisy from CIS = 1 pound

IFC and NFPA 1 MAQ for Storage not in cabinets = 10 pounds
Storage in cabinets = 20 pounds

Does the CES total execed the most conservative MAQ above? I YES B No

R3 Gas (Unstable Reactive Gas. (lass 3)

Total quantity from CIS = 04

IFC and NFPA 1 MAQ for Sterags not in cabinets = 100 f'
Storsgs in cabinets = 200 i

Does the CIS total exceed the most consenvalive MAQ above? [ ¥Fs BINO

K2 Liquids (U'nstable Reactive Liquids, Class 2)

Total quantity trom CIS = O gallon

IFC and NFPA | MAQ for Storage not ia eabineis = L0 galfons
Sterage in cabingls = 20 gallons

Dues the CIS wdal exceed the niost conservative MAQ above? O YES & Nu
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R2 Solids (Y'nsiable Keactive Sofids, Class 2)

3

] BRIDGERS

Total guantity from CIS - 0 pound

IFC and NFPA 1 MAQ b Storage aot in cabinets = 100 pounds
Storage in cabinets = 200 pousds

Does the CES total exeecd the must conservative MAQ abonve? O vES B No

R2 Gas (Unstable Reactive Gas, (1983 2)

Total quaniity frora CFS - 0141

IFC and NFPA L ALAQ for Storage not in cabincts = $00 f
Storage in cabingls < 1,000 i

Does the CIS tdal exeeed the most conservistive MaQ abeve? [ vES Bl v

Organie Peroxides Clusses 1,2, and 3 Liguids

Total quantisy from CIS ¢all focated in remainides);

Class 1 OF Liguids - ¢ gallon
IFC and NFIPA | MAQ Class § O for Srovage niof i cabinets = 1 gallon
Storage in vabines - 2 gallons

Class 2 O Liguids = ¢ galion
IFC amd NFPA tALAQ Class 1 01" for Stmape nof in cabinets = 10 gaffons
Storags in cabines = 20 gallons

Class 3 OP Ligudds = @ gatlon
IFC and NFPA | MAQ Class 3 OF fior Storage ook gt cabinets = 23 pallang
Sterage in cabinets = 30 gallons

Droes the CES teial exceed the momt conservative MAQ sbove? O vES E no
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Organic Peroxides Classes 1,2, and 3 Sofids

Total quantity from C15:

Class 1 <3 Solids - © pound
IFC and NFPA 1 AMAQ Clazs | OF for Stogage nod in eabinets 140 pounds
Storage in cabinets 20 pounds

Class 2 O Solids < 0 pound
1FC amd NFTRA 1 MAQ Clags § O for Storage nof in cabinets 100 poumds
Storage in cabinets = 200 pounds

Class 3 OF Solids - O pound
TFC and NFIA | MAQ Clags 3 OF for Storage il in cabinets ~ 280 poumds
Storage in vabinets 300 pounds

Dogs the CIS todil exceed the most conservalive MAQ above? [ VES B N0

Water Reactive Liquid. Class 3

Total quantity lrom CES < 0 gallon

{FC and NFPA | ALAQ feor Stonage nol in cabinets 1 gallon
Storage mcabinels 2 gallons

Dises the CIS totad exceed the most conservative AMAQ above? [J ves B v
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Water Reactive Liquid, Class 2

Total quanticy from CIS - I gallon

IFC and NFT'A | MAGQ For Storape not in cabingis = 10 gatlans
Storage in sabincts = 20 gallons

Doy the CIS fotal exesed the most conservative MAQ above? [ VES B No

b Water Reactive Solid, {lass 3
Total guanticy from C1S -~ 0 pound '

IFC and NFPA § MAQ for Storage aot in cabinets = 10 pounds
Storage in cabinets = M) pounds

Poes the CIS todal exeeed the most vonservalive MAQ above? [ YEX B No

Water Reactive Solid, Class 2

Total quantiey feomt CIS - | pound

TFC and NFT'A | AJAQ for Storage not in cabineis = 100 pounds
Storage in cabings = G0 pounds

Iocs the CES wtal exceed the mos] conservative MAQ above? O YES B N

Prge 130f 17
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O Liquid, (Oxidizing Liquid, Class 4)

Total guantty from CIS = 0 gallon

IFC and NFI'A T MAQ for Storage aot in sabinets = 0.1 gallons
Storage in cabingts = 0.2 pallons

Does the CIS total exesed the most conservative MAQ abowve? O vES BN

O Liquid (Oxidizing Liquid. Clazsz 3)
Total quantiey feom CI5 = S paltops -

TFC and NFIPA | AAQ for Storage nof in cabincts = 2 pallins

Storage in cabinets = 3 gallons

Does the CIS total execed the most conservalive MAQ above? ) Oxo
=MD fy Oles 3 Usadeane Lagad 15 |

O Eiquid (Oxidizing Liquid, Chss 2)

‘Total quantity feom CIS 12 gallons

TFC and NFPPA t MAQ for Storage nat in vabinets = 50 galions
Storage n cabinels 100 gallons

Does the CI3 total exceed the most conservative MAQ above? [ yis B so

O Liquid (Oxidizing Liguid, Class 1)

Total quantity: from CI15 - 2 gallons

1FC and NFPA T MAQ for Storage NOT LIAITED

1oes the CES to1al exceed the most conservative MAC above? (O yes ] No
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O Solid (Oxidizing Solid, Class 4)

Total guantity Teom CIS = (.01 pound

IFC and NFPPA 1 MAQ for Storage aot in cabinets = 1 pounds
Sterage in calincty = 2 pounds

Dhoes the CIS total excecd the must conscrvative MAQ above? O YE& B No

O Selid (Oxidizing Solid, Class 3)

g'!!"um] quangity from CIS - 0 pound

1FC apdd NFPA | MAQ for Storage not in cabineds = 20 poumls
Storage in cabinels = 40 pounds

O Sofid (Oxidizing Solid, Class 2)

Total quantity fromt CIS = 2 ponnds

IFC and NFTPA | MAQ for Storage not in cabinets = 500 pounds
Storage in cabindds = 1000 pounds

Dees the CES mial exoeed the most consavalive MAQ above? [ YES & M
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O Solid (Oxidlzing Solid, Class 1)

Total quantity fom CIS - 6 pounds

IFC and NFT'A | MAQ for Storage NOT LIMTTED

Does the CES ttal exceed the most comservative MAQ above? I YES BN

O Gas {Uxidizing Gas)

Total guantity from C1S:
Storage inside - 0/
Storage owlside {3as Storage) 0 f

1FC and NFPA | MAQ tor Stonsge tinside) not in cabinets - 3,000 1t'
Storage (inside) in vabinets < &.000 '

Storaps (outside) - 6,000 fi*

Do the CES ttal exeend the mod conservative MAQ above? I YES B NG
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—
Explosives

Building 1090 is not licensed tor any MAX NEW,

SUMMARY for Control Area #1 (bounded by building’s exterior walls)

It following MAQs of hazandous materials are exceeded af this time:
H4 Viguids ¢ Highly 1axic Liguids)

O Liguid (Oxidizing Lignid, Class 3)

Baoth of the abuse evoevdances are due to nitrke achl ol by doseph Zlgwoni.

Page 17 0f 17
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BRIDGERS

=

. PERMISSIBLE STORAGE AND USE LOCATIONS 400-19

4) CIassSsohdorhqmdondlzend:a:areuscdormredin
normally closed contiiners or systems at gauge pressures

.-+ ofless than 15 psi {108.4 kPa)

(B) Class 2 unstable {reactive) materials

-(6) Class 2 warerreactive solids, liquids or gases

(N Oxidizing grses "

(8) Omdmngn'yogemcﬂtﬁds ) . x

42.1.24 m;hm::dma&cmtmmgbhamduveu

wnuenmshallmdudemaunalstbatmacumhealthhawds

hlmwdwthefo!lomngbamrdaugones

(1) Corrosive solids, Hyuids, or gases -

(2) Highly toxic solids, liquids, or gases

(8) Toxic solids, Hquids,’ or gases

4.3 lﬂxlmec.Mixuueulmllbeclassﬁiedlnacco:damendth
mehawdnot‘themnnn'easawholebyanappmved,quab
fied organmuon. individual, or testing laboratory, )
4.4* Muitiple Hazards. Hazardous materials-that have mul-
tiple hazards sball conformmmecodereqmmenufor each
applicable hazard category. .
-4.5* Classification of Wasie, Waste mmpnsed of or containing
Razardous materials shal] be classified in accordance with Sec-
tions 4.1 through 4.4 asapplicable.

4.5.1% Waste classified in accordance with Sections 4.1
'4.4shanwmp!ymththemquammuotdmpm1&mugh9

and the 1 requn'ememz of Chapters 11 through
21 as applicable.

chapters Pu'missihlesmngeand'(]selmﬂm

B5.1* General.”

5.1.1 Con&olAremorSpedulProtecﬂ Requited.Hanrd—

ousmama!nhallbem:edand medmanyofthe following:

(1) In control areas comiplying with Section 5.2 © .

| (2) In occupanties complying with requirements for protec-
. tion level 1, protection level 2, protection level 8, , OF pro-
tection level 4 in accordance with Section 5.8

(3) 'In outdoor areas coriplying with Section 5.4

5.1.2 Weather Protection Structures. Weal

when provided, shall comply with 5.2.7.2.

5.1.3 High Hesard Contenis. Occupancies in which high has-

ard conterits are stored, used, or handled: shall also comply

with Chapter 6.

6:2 Control Aress.

5.2.1 Hazardous materials shall be permitted to be stored

and used in control mmaccordance\\dths 2.1and 5.2.9.

5.2.1.1 General.

B2LLL" All occupancies shall be p: to have one or
more comrol areas in accordance with Section 5.2,

er’ protection,

5.2.1.1.2.. Thé quantity of-hazardous-materials in an indi-

vidual. control area shall not exceed the MAQ for the appli-

cable occupancy set forth in 5.2.1.2 through 5.2.1.13, except
| a3 modified by Toble 5.2.1.1.3.

B AAEE] Foral!ocmpmdesnotcmredby5212th h
3122.]:; .13, the MAQ of hazardous ma per contmlm:'r;a

be as specified in Table 5.2.1.1.5.

5.2:1.2 Assembly Occupancies. The MAQ of hmxdousmahe-
rials r-control area in assembly shall
Table 5.2.1.2,

5.2.1 3 Educationsl Occupancies, The MAQ of hazardous ma-
terials per control area in educational occupancies shall be as
specified in Table 5.2.1.3.

5.2.1.4 Day-.Care Occupancies. The MAQ of hazardous mate-
mkperconu'olammday‘eareoocupmuesslmﬂbeasq)ecr
fied in Table 5.2.1.4.

5.2.1.5 Healdr.Gne
" tecials per
specified in Table 5.2.1.5.

52.1.86 Ambulsiory Health Care Oecnpandes. The MAQ of
hazardous materials per control area in ambulatory health
careoccupancnenhallbeaupwﬁedm'lhb!e5216

5.2.1.7 DmﬂonanderecﬁomlOempandu.TheM&Q
of hazardous materials per control area in detention and cor--
rectional occupancies shall be as specified in Toble 5.2.1.7.

5.2.1.8 Residential Oecupmdeq.‘rhe MAQofhazardaus ma-
terials per control area in residential occupancies, including
lodging and rooming houses, hotels, dormitories, apartments,
and residential board and care facilities, shall be as specified
in Table 5.2,1.8..

5.2,1.9 Mercaniile Occupancies. The MAQ of hazardous ma-
mrnalsperconuoluummemuleoccu shall be as
specified in Table 5.2.1.1.3, with increased quantities permit-
ted where storage or display areas comply with 5.2.1.18.

5.2.1.10 Business Occupancles.

521101 The MAQ of hazardous materials percontmlama
in business occupancies, other than laboramnea, shall be as
specified in Table 5.2.1.10.1.

$52,1.10.2 The MAQ of hazardous materials per control area
inlabomtonesdamﬁ:dasbusmenoccupanuesshallbeas

specified in Table 5.2.1.1.3.

5.2,1.11- Industrial jes. The MAQ of hazardous ma-
terials per control area in industrial occupancles shall be as
specified in Tabje 5.2.1.1.3, with increased quantities permit-
ted where storage areas comply with 5.2.1.18.

5.2.1.12 Storage Occupancies. The MAQ of hazardous mate-
rials per control areain & occupancics shall be as speci-
fied in Table 5.2.1.1.8, with increased quantities permitted
where storage areas comply with 5.2.1.18.

L3 i 3
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400-20 HAZARDOUS MATERIALS CODE

Thble 5.2.1.1.8 Muximum Allowable Quantity (MAQ) of Hazardous Materials pex Control Aren®

Use — Open
Storage Use — Closed Bysten " Syseiua
e Protectlon  Sohid Gallons Solld Gallons Sofid  Gallons

. N/A N/A

Flarnmable gar' Gugeos % N/A N/A 10004 . NZA N/A N/A
{55: Table 6.5.11 Liguefied 2 N/A © N/A {60y~

Taert Gas Gaseaus N/A N/A 77 U A N/A N/A NL N/A N/A
Liquefied N/A N/A N/A NL N/A N/A N N/A N/A.
Orpanic perozide up 1 i e N/A 4 [ N/A 174 ey
1 1 N ®) N/A 14 {12 N/A 104 Q)
u 2 504 (50)~4 N/A 80 (Bo)y* N/A 1024 (10)~4
m 8 125 (1285)4 N/A 1288 (esy? N/A o] 25y~
W N/A NL - NL N/A NL RL N/A ML, NL
v N/A NL . N N/A NL NL N/A NL® NL
# Oxidizer 4 1 1 = N/A 14 (/4 N/A /4 {1/8)
L3 fors 104 - (10)4 N/A 2 @9 N/A 2 @°
2 ] o (O N/A 250° (250)¢ N/A 50° (50)¢
) B 1 N/A - 4000 (4000)* N/A 4000° (4000)° N/A 1000°  (1000)"
Oﬂdhu_:‘gg:‘ i Gaseous 3 N/A N/A 150054 N/A N/A 15004 N/A N/A
{55 Table 6.3,1 .
Liquedied s N/A N/A (150y=2 N/A N/A (150)4 . N/A N/A
Pyrophoric . N/A 2 4 (@ N/A 1 [O8 N/A NP NP
: Cos Gaseous 2 N/A N/A 5 N/A N/A L N/A N/A
[55: Table 8.8.1)
- Liquefied 2 N/A N/A. Kchd N/A N/A o N/A N/A
Unstable (réactive) Gos 4 1 1% (H= N/A 1/4 /4 N/7A 174 o
{B5¢ Tahle 6.3.1) .
s lor2 5 &) N/A 19 1y N/A 14 e
2 T2 504 502 N/& 507 (50)% N/A 107 (10)¢
- 1 N/A NL NL N/A NL NL N, NL NL
Unstable (reactive) Gas  Liquefied 4 1 N/A N/A L= N/A N/A e N/A. N/A
ors
detonable
3 ] N/A N/A @~ N/A N/A @ N/A N/A
norrdetonable -
2 s N/A N/A asny=e N/A N/A (180)4 N/A N/A
1 N/A N/A N/7A NL N/A N/A NL N/A N/A
Waterreactive $ 2 L (54 N/A oo [N N/A 1 [}
. 2 3 504 (Bay N/A s0¢ (50)4 N/A 109 10
1 N/A NL NL N/A NL NL N/A NL NL
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PERMISSIBLE STORAGE AND USE LOCATIONS 460-21
Thble 5.2.1.1.3 Continued
High Stovege Uu——fluuls,uuu Symnany
Hezgrd Liguid - Liquid Liquki
Protection  Selid Galloms Solid Galions Solid  Gallons
Material . Cle Levdl  Pounds (i) Gas® sct () Poumds ) G-’:efmr) Pounds )
Health Haxard
Materinls
Corrotive N/A 4 0004 8O0~ N/A 5000° 500% N/A 10004 100¢
Ges Gaseons 4 N/A  N/A Bir=se WA N/A 81048 NA WA
{55: Table £.9.1]
Liquefied 4 WA WA (150) - N/A N/A {150)=4 N/A  N/A
"m A N/A 4 104 *{10)°4 . N/A oy (10)* N/A & (UE
Highly sendic gas Gaseous 4 N/A N/A 204 N/A N/A 2008 NA WA
{85 Table 63.3]
5 Liquefied 4 N/A N/A (3 hd - N/A N/A [ ‘N/A- N/A
Temic N/A 4 500+ {500)~4 N/A 5004 (500)% N/A 1254 (assy*
Taoxic gas Gescous 4 N/A N/A 8104 N/A N/A 8102 N/A N/A
Liguefied 4 N/A N/A (1504 N/A N/A {150 N/A N/A
UD: Unclassified detonable For ST unit, 1 1h = 0.454 kg 1 gal = 8.785 L; 1 5cf = 0.0283 Nm®.
N/A: Not applicable. NL: Not Emired. NP: Not permitted.
Nwmwdmmwmmdmwm:mwmmnﬂemmmdhy
NFPA 400 but are provided Su(mapwriiortherc&unnemdeor
mndnrdgmnmgthmmemﬂamduubhhngthgmq.!n d with 1.1.1.2, having
multiple hazards that fall within the scope of NFPA 400 shall comply with NFPA400. -
"Table values in parentheses carrespond to the unit name in parentheses at the top of the column. The
aggregate quantity in vse and storage is not permitted 1o exceed the quantity listed for storage.
bMeasured at NTP or 70°F (21°C) and 14.7 peia (101.3 KPe).
‘anudum ived to be | ‘lDO whmlmedorusedmnppmdg?nm,gu
A5 TOOMS magazines, or safety cans, as appropriate for the mate-
:hlmred.inaecordmmﬂmxhoodc Whmfoomotedﬂsosppﬁu,theimweforbmhﬁwmﬁecmd
foomotedhpcmumedtobeappliedmm
°Maximum quantities sre permited to be & 100 in buildings equipped throughout with an
automatic sp:mklersyamnmaoco:daneewlth NFPA 1S, Wﬁrmlmﬂmm ofspmmhr
footnote c also applies, the increase for both f and f disp be app
latively,
*The permitted quantities are not limited in a building equipped throughout with an automatic sprinkler
ays(uninacoordancewith NFPA13.
Amamumquanmyd‘mn: (01 kg) of solid or 20 gnl (76 L) of liquid Class 3 oxidizer is permitted where
such materials are necessary for nmmcepurpoou.opemmoruniuﬂonofequipmenLSwnge
iners and the of are required to be approved.
H !Aﬂowedonlywhmmredotusedmgnmomorapproved b h d gas cabinets or exh d -
: endnsures,aupedﬁedmthuﬁode. [mweulsu
N ) ion. Wheie are ds snd enthewzightpergaﬂenuftbeliqlﬂdnnot
{ pm@dm&eﬂ.awnvuﬂonﬁmroflﬂlb/gal(likgmnln!lbe
: 'Pevmitted only in buildings eq: ghout with an sprinkler system in accordance with
NFPA 18,
Nmeﬂhwedmmpnnklemdbuﬂdmpunlmmredorwdmgumomxorm npprovadgmmbmemor
exhausted enclosures, a3 specified in this Code.
With p relief devices for stationary or portable iners vented divectly outdoors or o an exhaust
bood. [Sﬁ'ﬂhleﬁ.s 1.1 ’
'Flammable gases in the fuel tanks of mobile equipment or vehices are petmitted to exceed the MAQ where
the equipment is stored and aperated in accordance with the five code,
2019 Edition
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PERMISSIBLE STORAGE AND USE LOCATIONS

BRIDGERS

400-31

Table 5.2.1.18.8(b). Maximum: Allowable Quantity (MAQ) Thble 5.2.2.1 Design and Number of Control Arveas
per Indoor and Ouidoor Conirol Avea for Selected Hazard
Categories in Mercantile ind
= Allowable  Number of
Maxinum Allowable Quantity™*= Quantity Conirol  Fire Resistance
Control Arex - Arcasper Rating for Fire
Solids 1iquids FloorLevel ~ (%)* Floor Barrlexst (hr)
Bizard Category |, b kg - gal L Above grade
- - - - >9 5.0 1 2
Physical Hezard Materiats: Nonflammabie sad -9 50 2 2
Noncombustible Sofids and Liquids 46 125 ] 9
Unstable (reactive) - .. - .8 56.0 2 1
Clam 3 550 250 55 208 5 2 75.0 8 1
Class 2 1350 522 115 435 © 1. 100.0 4 1
‘Waterreactive Below grade . .
« Class § * B50 250 55 208 1 5.0 L} 1
Class 2 - 1,150 522 115 435 2 50.0 Fl 1
N and | Lowerthan2 NP NP, N/A
NmmnbmﬁleSon)sooo 1000 % g | NP:Notp d. N/A: Not apphicabl
! the MAQ control arex shown in Table
Highly toxic® 20 9 2 . 8 mmmmpmmw in the footriotes of that table.
i ’ 1,000 454 100 -878 'Bh‘barﬂmammqmudwinchxdeﬂommdwaﬂs,mmqw
provide a compl pamation from other control areas.
*Maximum quantities for hazord. notdiwnmrequimdw

be In zccordance with Table 5.2.1.1.3,

YMayimiim quantities are permitted to be increased 100 percent in
buildings that are sprinklered in accordance with NFPA 18, Standend
Jor tha Fnstallakion of Sprinkler Systuns, Wheee footnote b alsa applies, the
increase for both footuotes can be applicd.
"Muhnumqmnﬁﬁumpemmdmbemmd 100pement
where stored in mvedmugembhenmmrdameldﬁh)mu

"Tuble 5.3.7 High Fissard Level 2 sd High Hazard Level 3
Materials — Detacked Bolkding Required

Fins Code. Where fodtnote (a) aleo appiies, the fnicrease for both foot- Maximum Quantity
notesis permitted to be applicd. [5000:Tablc 34.1.8.3.1(b)] s Without a Detached
Mwmmmwwwmmmm
eqm;'mm"" ‘sanitation when contained In individua) ; Sofids
mtexceedinglmlb(ﬁ.ﬂg):lul]bennﬂmdmm of 1200 1b wad Gases scf
(5443 kg) ormsal L). Thel d abh, i Liqids . (Nm
Individual bulk N/A N/A 15,000
compressed gas (425)
5852 High hazard level 3 comitents shall incude materials systems
that combustion or c presenta phiysical hiazard i 3 1,200 N/A
as defined in 4.2.1.2.3. 2 2,000 N/A
538 Pmuc'dm Level4, Organic peroxides - i 25 N/A
_ m 50 N/A
5.8.6.1 Buildings, and portions thereof, contaimn i -
mofhamrdousmmlsexnee(ﬁngtheMAthxghhamm Unstable (reactive) - 8, 2,000 (57
leve! 4 contents permitted in control areas shall comply with materiala nondewnable .
regulations for protection level 4, as set forth in the 5. 10,000
apphcable sections of Chapter 6, Chapters 11 through 21, snd (283)
the building code. . . - Wate: . 3 1 N/A
5.3.62 High hazard level 4 contents shall include materials materials
that are acute heslth bszards 58 defined in 42.1.2.4, 5 & A
N deflagrating
5.3.7 Detached Building for High Hazard Level 2 :
and Fiigh Haxard Level 3 Maserials. Buildings required to | L1 roboore B8 Rk L0005y
comply with protection Jevel 2 or 3 and containing quantities  * For S{ units, 1 ton = 0.9 met ton.
of high hazard contents exceeding the quantity limits set forth N/A: Not applicable.
~——inrTable-5:8:7 shall be-inaccordance with 6284 or 6:2:4:4; {55« Table-6:5)——————— —
applicable, *Sec Table 21.2.5.
2013 Edition
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* 6.2.15 ,-or portions thereof, in which

Butldings, portions of the floor or room to prevent the accumulation of
, flammable, combustible, corrogive, or highly toxic

vapors, [5000:34.8.2.5,14.2)

dusts, miats. fumes, vapors, o1 gases are, or might be, exitted
shall be provided with mechanical exhaust ventilation or natu-
ral ventilation where natural ventilation can be shown to be
dcceptable for the materials as stored. [5000:34.8.2.5.1]

6.2.1.5.1 Solids and Hquids mred in closed containers shall
not be required to comply with 6.2.1.5. [5000:34.3.2.5.1.2]

6.2.1.5.2 Mechanical exhaust systems shall comply with the
meechanical code. [5000:34.5.2.5.2]

6.2.1.5.83 Mechanical ventilation shall be at a rate of not less
than 1 & /min/f3 (5.1 L/s/m%) of floor area over areas re-

qun-ed to comply with protection level 1 through protection
4, {5000:34.5.2.5.8)

6.2.1.5.4 Ventlation requirements shafl be determined by

calculations besed on anticipated fugitive emissions orby sam-

pling of the actual concentration levels under normal
operating conditions. [5000:54.3.25,5]

6.2.1.5.5 Make-up air shall be pmdcd, and provision shait
be made for locating to avoid short-
circuiting the ventilation, [5000-.84.8.2.5 6]

6.2.1.58 Ducts conveying explosives or flammable vapors,
furmnes, or. dusts shall extend to the exterior of the
_ building without entering other spaces. [5000:34.5.2.5.7]

6.2.1.5.6.1 Exhaust ducts shall not extend into or through
ducts and plmums. [5000.34.5 2.5.7.1]

6.21562 Ducts conveymg vapor or fumes having flam-
mable constituents leas than 25 percent of their lower flamma-

6.2.1.5.12.4 Exhaust ventilation shall not be recirculated
within the room or building if the materials stored are capable
of emitting hazardous vapors. [5000:34.3.2.5.14.3]
6.2.15.12.5 Recircalation shall be permitted where it is
monitored continuously using a failsafe system that is de-
signed to auf soundanalalm,stopmurculanon.
and pnmde full exhaust to the outside in the event that
vapor-air mixtures in concentrations over one-fourth of the
lower flammable limit are detected. [5000:34,3.2.5, 14.4}

6.2.15,12.8 Air contaminated with uplonveorﬂammab!e
ﬂpon,ﬁmu.mdmm,ormﬂlmdioacmmammh shall not
be recirculated.

8.2.1.6* Explosion Control. or portions thereof, re-
quired to comply with protection level 1 through protection level
Sandmnmi:ﬁngmalcnahﬁownin'lhbkﬁ.i.l!hhaﬂbepm—
vldedwnhamumd‘qqﬂodonwnuol.[mmﬁ.ﬁl

Thble 6.2.1.6 E\xplodm Control Requirements

bility limit shall be itted to pau through other s
[5000:84.8.2.5.7.2] ’ ’
62157 Emmsimgmmmdbyworkmnommaﬂberemwed
from the areas in which they are generated by means of local
exhaust installed in accordance with the mechanicat code.

" 6.2.15.8 The location of supply and exhaust openings shall
be in accordance with the mechanical code, [6000:34.3.2.5.9}

6.2.1.5.8 Systems shall operate continuously unless alternate
designs are approved. {5000:34.8.2.5.11]

6.2.1.5.10 Amanual shutoff control for ventilation equipment
required by 6.2.1.5 shall be-provided outside the room adjacent
to the principal access door to the room. [5008:34.8.2.5.12]

6.2.1.5.11 Theshutoff control described in 6.2.1.5.10 shall be
of the break-glass type and shall be Iabeled as follows:

VENTILATION SYSTEM EMERGENCY SHUTOFF
{5000:34.5.2.5.13)

6.2.1.5.12 Exhaust ventilation shall be arranged to con-
sider the density of the potenual fumes or vapors released.
© -[5000:34.3.2.5,14)

6.2.1.5.12.1 For fumes or vapors that are lighter than air,
exhaust shall be taken from a pomtwithin 12 in. (805 mm) of the
high point of the room or area in which they are generated.
6.2.1.5.12.2 For fumes or vapors that are heavier than air,
exhaust shall be taken from a point within 12 in. (305 mm) of
the floor. [5000:34.3.2.5.14.1)

RIS The Tocadon of both the exhaust and inl

openings shall be arranged to provide air movement across all

Combustible dust NA Explosion control”
presentingan '
explosion hazard .

Organic peroxides - Unclastified  Barricade’

Class I Baricade?

Onxidizer liquidsand  Class 4 - Barricade® -
solids “

Unstable (reactive)  Class 4 Barricade!

Class 3, Barricade’
G:u 8, . Explosion control”
eflagrating

Water-reactive liquids Class8 Explosion control”
and solids Clasy 2, Explosion control”

deflagrating

NA: Not applicable.

i 1 s required o be 3 deflagrad

method, such s coml libk i ducki ormdantcm-

centration reducti deflagrati

with NFPA 63, Mafd m&#wm S)suw. oran appraved.

engineered deflagration-venting method,

'BamadamnquhudmwmplymthﬂAﬂs.WMmdc
mmunﬁ]

6.2.1.7 Hmltconunk.l.imlt oontmlssllallbeprovidedm ac-
cordance with 6.2.1.7.1 and 6.2.1.7.2,

6.2.1.7.1 Temperature Control, Materials that must be kept at
temperatures other than normal ambient temperatures to pre-
vent 2 hazardous reaction shall be provided with an approved
means to mainiain the temperature within a safe range.

6.2.1.7.1.1 Redundant temperature control equipment that
will operate on failure of the primary temperature control sys-
tem shall be provided.

62.1.7.1.2 The use of alternative means that prevent a haz-
jorr shiatl bepermitted-subject to-the-approval-of -
the AHJ.
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400-40 - 'm&smmmscdnn’»
. 8.21.7.2 Pressure Control. v &2.1.93 Seeondnyc«-nnhmem. -
6.2.1.7.2.1 Stationary tasiks and equipment containiing haze.  6-21,8.1° Bidings or portions theredf, uséd ﬁormyome

ardotis material liquids that can generate pressures exceeding'

design limits due. mexposumﬂmormnemalmcdonthan'
have some form of construction of other apptwed means dut__

,wﬂtﬂmmmmﬂm

62.1.72.2° The terminauon t for vent' uymm
used for the purpose of e pxped

ted from thi. the
m:;,,q,wmmﬁdmnmwm

#6,2.1.8 Standby and hmgmcyl‘awm
6.2.1.8.1 Where mechanical véntilato

6.2.1.8.2 Standby powés for medmnica.l wndlauon, exhauat ;
treatment, and temperatire control systems shall not be re~
quired where such systems are engineered and approved as
failsafe. [5000:34.8.2 7.2}

6.2.1.8.3 Thesecondarywumeofpowerlhanbeanap-

pmedmmmoflegaﬂqumdmdbypwerhmor

dance with NFFPA 70, Nmaalw

6.2.1.9 MMMWWMM
ous Materials Liquids and Solids. .

6.2.1.8.1 Genéral." Buildings, otpoﬂiom themof rthﬂmdm'
onmplyvndﬂ’mnaéuonlmnll Protéction Level 4 shall

with cotitrof and secondary containment in ac-
om'dzncemehﬁﬂ 9.2 and 6.2.1.9.3, except for outdoor storage
oncoumhmmpaﬂcum;ﬂ;dngwnh&&?!! " .

6.2:1.9.2 Spill Codtrol.

6.2.1.9.2.1 Buildingy, or: pordona thereof, used for storage of
-hazardous materials liquids in individual contatiers having 2
capacity of more than. 55 gal (208.2 L) shall be provided with
spill control to prevent the flow of liquids hoadjo;nmgaxm

6.2.1.9.2.2 Where apin control is required, Hoors in indoor
locations similar surfaces in,oytdoor locations shafl be
eomkuctedtomnhinalpillﬁomﬂiehtgescmglcmdby
one of the following methods:

(1) Liquidtight sloped or recessed floors in indoor locations
or similar aress in outdoor locations

(2) Liquidtight floors in' indoor locations or similar areas in
outdoor locaﬁom pmvldnd with llqnidﬁght taised or re-
cessed sills or di ;

(3) Sumpsand coﬂecﬁon sy:tem,a :

6.2.1.9.2.3 Except for surfacing, theﬁoon,n]ls, dikes, sumps,

and collection systéms shall be constructed of noncombustible

material, and the hqwdughuulshallbecompaﬂblewilhdte

material stored.

6.2.1.9.2.4 Where liquidtight silis or dikes are pm‘uded, they

shall not be required at perimeter openings that are provided

* - discharge from the fire-exting

followmg shall be pravxded with secondary containment: -

‘m s«mge oihq\ddswhe:e the capacity of in mdtviduaxm.

(20&2L)ortheaggxegaﬁeapadtyo&
multipk melsg::leeeds 1000 gal (3785 L)
12) Swmgeoflohdawhemlhe of an iridividual vessel
.- exceeds 550°Ib (248,8 kg) or the aggregate capacity of
. Taultiple vessels excoéds 10,0001 (4524.8 kg)
621952 Buﬂdmgl. of pomons theteof, mnuming only
hazardous materials in listed secondary confainment tanks or
mmnhaﬂmzbereqmﬂdwmmply\mhﬁzlss.l

621933 Buildings, or pordom thereof, containing only

ammoniumniumwﬂds, permddesohds,ﬂsmmable
solids, pyrophonciohds.oroorrodwlolidsshallmt‘bem-
q\ﬂredmoomplyvud&6219.81 E

6.2.1.9.8.4 “The building, room, ot area shisll contain or drain
thehan:dmmn&hlsandﬁmpmmonmmmughthe
use-of one'of the ﬁ:ﬂmvingmcthods: .

(D) qumdtlght sloped or recessed floors in indoor locatibns

simiflar areas in outdoor locations

@ uqmdﬂghtﬂomlnmdoor locations or gimilar areas-in

outdoor locations pnmded with liqnldughtmsed or re-

cessed sillsor dikes .

{8) Sumps and collection
“) Drmnagesylm:leacﬁngmannppmvedlocauon
6.2.1.9.85 Where incompatible materials are present in
opén containers or systems, such materials shall be separated -

. 'ﬁbmachoﬂmhthcmﬁdnyconﬂnmemwm.
. 6.2193.6 Seeondary l:ontainmmt for indoor storage aveas

shall be designed to contain a spill from thie largeat vessel plus
medupﬂwwlmofﬂmsgmmc&mmmdcmglw
systexn over the mini-
mum required system design area, or'avea of the room or area
inwhxchthelmmgeislomted.whnchmusnuﬂer.ﬁora
period of 20 minutes.. .

8.2.1.9.3.7 ‘Amonitoring methodahnllbe : provided to detect,
hazardous materials in the secondary,containment systemn. .

6,2.1.9.3.8 The monitoring method lpeuﬁed in 6.2.1.9.3. 7
shall be permmad to be visnal inspection of the primary or
secondary containment oro&aapprmed means.

6.2.1.9.3.9 Where secondary containment is subject to the
intrusion of water, a monitonng method for detecting water
shall be provided.

6.2.1.9.3.10 Where momtoxmg devices are provided, they
shall be connected to distinct visual or audible alarms.

6.2.1.9.3.11 Where remote continment spstems are provided,

dmﬁmgesystumshaﬂbeinmoxdmmﬂxeplumbingoodc

as referenced in Chapter 2, and the following provisions also

shall be met:

(1) The slope of floors inindoor locations to drains or similar
areas in outdoor locations shall be not Jess than 1 percent.

(2) Drains from indoor storage areas shall be sized to carry
the volume of the fire protection water, a3 determined by
the design density from the automatic fire-
extinguishing system over the minimum required system

FOOT OF area in which e’

across the opemiiy tat connects © désign arez, of area of the”

with aB open-grate trench
an approved collection systemn.
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FUNDAMENTAL REQUIREMENTS 400-45

6.2.5 Protection Level 4,

¥6.25.1 Buildings, or portions thereof, required to ly
with protection level 4 shall comply with 2,1 and 6.2.5.2.
[5000:34.3.6)

¥6.2.5.2 Highly Toxic Solids aod Ligquids. Highly toxic sofids

and liquids not stored in approved hazardous materials stor-
age cabinets shall be isolated from other hazardous materials
storage by a IFhour fire barrier. [5000:34.8.6.2)

6.2.6 Protection Level 5. In addition to the requirements set
forth elsewhere in NFPA 5000, Building Construction and Safety
Cods, bulldings, and muom thereof, required to comply with

rotection Jevel 5 shall comply with NFPA 1, Fire Cods, and
NFPA 518, Wﬁrﬁehﬂa&maf&mmndenbnmm
Facilities, [5000:34.8.7.1]

6.2.7 Outdoor Storage. Ounioormrageareauhaﬂbemao-
cordance with the requirements of Chapters 11 through 21, a3
applicable.

6.2.7.1 (learance from Combustibles.
bustibles shall comply with 6.1.15(2).

6.2.7.2 Weatber Protection. Where weather protection is pro-
vided for sheltering outside hazardous material storage areas,
such storage areds shall be considered outside storage areas,
provided that all of the following conditions are mer:
[5000:34.2.6]

(1) The overhead structure shall be approved-n noncombustble
construction with 2 maximum area of 1500 fif (140 m®) ex-
cept that area increases based on location or fire protection
Wmunderthemqmememsnﬂhebwldmgmdcnhan

Clearance from com-

be allowed.
(2) Supports and walls shall not obstruct more than one side
or more than 25 percent of the perimeter of the storage

area,

(3) The distance from the structure and the structural sup-
poris to buildings, lot lines, or public egress to a public
way shall not be less than the distance required by Chap-
ters 11 through 21 for an outside hazardous material stor-

area without weather protection.

{# Weather protection structures containing storage of ex-
plosive or detonable miterials shall be considered indoor
storage.

6.2.7.3 Secondary Contatnment.

6.2.7.3.1 General, Where secondarycomamment is required,
it shall be in accordance with 6.2.1.98. - .

6.2.7.8.2 Where Required. Where required by Table 6.2.7.8.2,
ouudoor storage areas used for hazardous materials solids or

ds shall be provided with dary containment in ac-
cordance with 6.2.1.9.5.

6.2.7.3.3 Containment Pallets. Where used as a substitute for
spill control and secondary containment for outdoor storage
in accordance with 6.2.1.9.1, containment paliets shall comply
with the following:

(1) A!iqtﬁdﬁghtnnnpaccuaible forvisual inspection shafl be
rovided.

@ Thesumpshallbedcﬁgnedwoonmnnotlemthan 66 gal
{249.8L).

(3) Exposed surfaces shall be compatible with the material
stored.

{4)-Contai flets-shall-be-protected-ta-prevent-colleg— - - -

tion of rainwater within the summp.

6.3. RequhmmforUse,prmdng.deandﬂngowa
srdous Materisls in Amounts Exceeding Maximum Allowahle

Quantities.

6.3.1® General. The following shail apply to aggregate quanti-
ties of hazardous matenalswed,dmpmed,orhandlcd.

{1) Where the aggregate quantity -of hazardous materials
uged, or handled nceed.sbanthe MAQ, the re-
quirements set forth in Section 6.3 shall apply, except as
speuﬁedinﬁsl 1
(2) Where the aggregate quantity of bazardous materials
used, or handled does not exceed the MAQ,
Secnonﬁ.Ssha]lnotapply

6.8.1.1 Uses Not Required to The following use con-

. ditions shall not be required to comply with Section 6.3:

(1) Corrosives used in statlonary lead-acid battery systems

mr stnndkzlmy POWET, emergency 'hpawerCh;;r upinter-
power complying wi ter 52 of

NFPA 1, Fiiz Code

(2) Application and release of pesticide products and materi-
als intended for use in weed abatement, erosion control,
soil amendment or similar applications, where applied in
accordance with the manufacturer’s instructions and la-
bel directions

6.5.1.2 Limit Controls,

6.3.1.2.1 General. Limit controls shall be provided in accor-
dance with 6.3.1.2.1 through 6.5.1.2.4.2,

6.3.1.2.2 Temperature Conirol. Process tanks and equipment,
which involve temperature control of the material to preventa
hazardous reaction, shall be provided with limit controls to
maintain the temperatre within a safe range. {1:60.4.4]
6.5.1.2.3 Pressure Control.

6.3.1.2.3.1 Stationary tanks and equipment comammg haz
ardous materials Hquids that can g pressures
ing design limits due to exposxm:ﬂresormnemal reaction

- shall have a form of construction or other approved means

that relieves excessive internal pressure. [1:60.4.4}

6.5.1.2.3.2 The means of pressure relief shall vent to an ap-
proved Jocation.

" 6:8.1.2.3.3 Where required by Chapter 21, the meavs of pres-

sure relief shall vent to an exhaust scrubber
6.3.1.24 Liquid Level.

6.3.1.2.4.1 High Level. Open tanks in which hazardous mate-
rials are used shall be equipped with a liquid level Brmit control
or other means to prevent overfilling of the tank. [1:60.4.4}

6.3.1.2.4.2 Low Level. Open tanks and contsiners in which
hazardous materials are heated shall be equipped with ap-
proved automatic shutoff controls, which will sense low liquid
levels and shut off the source of heat. [1:60.4.4]

6.3.1.3 Standby and Power:. Standby or ems

power shall be provided in accordance with 6.3.1.8.1 and
6,3.1.8.2 for required mechanical ventilation, treatment sys-
tems, tem: control, alarm, detection, or other electri-
cally operated safety systema. [5000:34.8.2.7.1]

6.3.1.5.1 Standby power for mechanical ventilation, exhaust
treatment, and temperature control systems shall not be re-

O treatment system.

BRIDGERS

where such-systoms-are engineered -and-app:
fail-safe. {5000:54.8.2.7.2]
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® Single Duct Terminal Units

SPV, SDV Series

Single Duct - Controller Type

Product Information

General Information

Price has, as a primary component of its
terminal unit line, the SPV (pneumatic
controls), SDV (digital controls) single duct
VAV assemblies. These units are designed
to control the air flow rate of conditioned
air into an occupied space in response to
a control signal, usually a thermostat. The
clean and efficient design of these single
duct terminal units result in a system
component which has minimal pressure
drop reducing fan horsepower require-
ments, and low noise generation for quiet
operation. A compact configuration makes
this unit easier to use in today’s crowded
mechanical spaces orin retrofitting existing
systems.

Control options for this product line are
wide and varied with pneumatic, analog
electronic and state of the art direct
digital control available to suit most any
application. Most of the control options
utilize the exclusive Price SP300 muitipoint
sensorfor accurate duct air velocity pressure
measurement. This allows the terminals to
monitor the desired flow rate, as dictated by
the thermostat, and compensate instantly
for any changes in supply air pressure that
might tend to alter the supply volume. in
other words, the net result is a pressure
independent variable air volume system.

In addition to the basic volume
control assembly, a complete line of
accessories is offered to meet specific job
requirements. Sound attenuators, multi-
outlet adaptors and heating coils are all
available. These are factory assembled
to the basic assembly for shipment as an
integrated unit.

Features:

Capacities ranging from 50 - 8000 cfm
in 11 sizes.

* Pressure independent operation.

Can be used for VAV or constant volume
applications.

Available with pneumatic, or direct
digital controls.

Factory calibrated to job requirements.
Individually adjustable minimum and
maximum air volumes - easily field
adjusted.

SP300 multipoint flow sensor designed
to maintain control accuracy indepen-
dent of field installation conditions.

urerment

Gaugetaps—for—flow—meas
and balancing supplied with factory

mounted pneumatic contrals (optional
for digital controls by others)

Model SDV

—

Controller Type l
P — Pneumatic

D — Digital

M — Manual

| Controls |
5 — Supplied by others
(Digital Onty)
6 — Pressure
Dependent
8 — Pressure Independent
by Price

v Product Selection Checklist

1] Select Unit Inlet Size based on control and acoustic parameters.
2] Select Control type {Pneumatic, Digital} based on system design.
3] Select Accessories {Multi-Outlet Adaptor, Attenuator) as required.

4] Select Reheat Coil, if required.

5] Select Control Sequence based on system design.

Full range of accessories available (i.e.
coils, attenuators, etc.).

NEMA1 Protective metal shrouds for
digital {by Price} controls. Protective metal
cover optional for pneumatic controls.
Compact, lightweight design for ease of
installation.

22 gauge zinc-coated steel housing (optional
20 gauge available).

T2 in. [13] thick, min. 1.5 Ib density fiberglass
internal insulation — meets requirements for
NFPAS0A and UL181. ¥ in. [19] and 1 in.
[25] insulation also available as an option.
Special liners and insulations available
see page F52.

Damper blade constructed of two layers
of heavy gauge galvanized steel with a
sandwiched peripheral gasket of cross
linked polyurethane foam to ensure

| ® Performance certified

ticht 1 darmperdaflact
Hgesea-anG-RG-dampe—acueecaon:

in accordance
with the AHRI 880 certification program.
Units with factory-mounted high
voltage components like transformers
or discannect switches are ETL certified
to UL 873.

Selected product configurations are
OSHPD seismic pre-approved, in
compliance with CBC 2013 and IBC 2012.

TERMINAL UNITS

Conveniently  accessible externally
mounted controls.

Inlet connection bead offers a means for
secure flex duct connections.

A full 2 in. inlet connection to secure

flex and hard duct connections.

& Copyright Price Industries Limited 2011,

Plated damper shaft with position indicator
is mounted in self-lubricating bearings.
Optional insulated access door 4 x 6
3/4" (102x171) attached with 4 screws or
optional latches.

Discharge complete with slip and drive
cleat duct connections.

[

All Metric di { Jaresoft

Imperial cimensions are converted te matric and rounded 1o the nearest millimetre,

F-47



VVS SELECTION

* Actual dimensions are per current drawings. Future changes may be shown on approval draw-
ings only. See page 8 for recomended selection ranges.

SELECTION
MA-VVS
MA-CV AND VV. VOLUME RANGE CV AND VV SELECTION
S = —— Determine system pressure after the
CFM MINIMUM 7 MAXIMUM “*DIMENSIONS fan and select valves according to
VALVE , - capa_city requirements in low, medium
NO. : LOW MED. HIGH 0.D. L. or high pressure columns. Low pres-
| AP 0.3 - 3.0” | AP 0.6” - 3.0" | AP 1.0" - 6.0" In. In. sure valves are for systems where the
- AP across the valve is between 0.3"
5 20 - 150 30-175 45 - 275 4 1516 14 1/4 and 3.0 water gauge. Medium pres-
6 35 - 250 50 - 300 55 -~ 400 51516 16 5/8 sure valves are for system pressure
8 50 - 400 60 - 500 85 - 700 7708 19 112 z?tvt:'een 0.6 an<|1 3.0 w?ter gauge.
T igh pressure valves are for systems
10 40 - 700 60 - 900 90 - 1200 978 21112 with AP across the valve of 1.0" to 6.0"
12 190 - 1200 200 - 1400 230 - 1750 117/8 24 water gauge. In order to allow for flexi-
210 | 80-1400 | 120-1800 | 180-2400 | 24x12 | 2134 bility in cases of future changes, avoid
—~ selecting valves at either their maxi-
212 380 - 2400 400 - 2800 460 - 3500 28x 14 24 1/4 mum or their minimum fimits. Duct
312 570 - 3600 600 - 4200 690 - 5250 42 x 14 24 1/4 diameter should match valve size to
412 | 760-4800 | 800-5600 | 920-7000 | 56x14 | 241/ IR Ets tarsiiofs.

across the-valve.

A-VVS VOLUME RANGE
CFM MINIMUM /] MAXIMUM *DIMENSIONS
Vﬁ'aVE Low MED. HIGH 0.D. L.
Determine system pressure after the N, i a0 ag = !
fan and select valves according to _[aP 0450 pAF iR ST IAF 128 60, In. In,
capacity reguirements. Low pressure 6 0-250 0 - 300 0 - 400 5 15116 16 5/8
valves are for systems where the static 8 0 - 400 0 - 500 0-700 7718 19 1/2
pressure drop across the valve can
range between 04" and 30" water | 10 | 0-700 b e =0 | 0T BT
gauge. Medium pressure valves are for 12 0 - 1000 0-1200 0 - 1500 117/8 24
systems between 0.6" and 3.0° water 210 0-1400 | 0-1700 0-2400 | 24x12 | 2134
| __gauge. High pressure valves are for
systems where the static pressure is 212 0-2000 0 - 2400 0 - 3000 28x14 | 241/4
between 1.25" and 6.0" water gauge 312 0 - 3000 0 - 3600 0 - 4500 42x14 | 241/4
412 0 - 4000 0 - 4800 0 - 6000 56 x 14 24 1/4

* Actual dimensions are per current drawings. Future changes may be shown on approval draw-
ings only. See page 9 for recomended selection ranges.




M Flush Face Radial Flow Diffuser
FRFDA/AFRFDA/FRFDSSA Series

Product Information

Price FRFDA Series diffusers are designed
to produce an adjustable, low velocity, multi-
directional air pattern.

The diffuser design achieves precise, l
repeatable air patterns using pattern |
adjustment controllers mounted in i
predetermined  locations above the ‘
equalization baffle. The following patterns !
can be ordered preset from the factory: 2 i
way radial, 1 way radial, 2 way horizontal, t
and 1 way vertical. Patterns may be
re-adjusted in the field by simply relocating the
pattern controllers. Once adjusted, the pattern
controllers are firmly fixed in place, preventing
inadvertent movement during cleaning.

An internal air baffle equalizes air flow across
the face of the diffuser. The entire face of the
diffuser, including the pattern control blades,
is flush with the ceiling line for blending in
well with most ceiling systems. The face panel

:— w s ms £ - ol
B ,
Wm% .o.-,-,-m"”-"""'"" S

—— ?@uwwﬂ |

is removable from the room side via quarter- FRFDA
turn fasteners, providing access for damper
adjustment or cleaning. Surfave Mount T-bar Mount

Actual Opening = Ceiling Module =
The high capacity and low noise level of I< Nom. Size - 15/16" (33) Nominal Size | Surface Mount Detail
the FRFDA series diffuser makes it suitable ! i Nom. Duct - /8" (3) r‘_ E
for critical applications such as laboratories, I Optianal Steel Channel, |
cleanrcoms, medical facilities, and kitchens, | ! Optional | Insulation | Blocking & LE*;
The ability to modify air pattern settings makes . Damper - { 12 (13) Fastening by |:/" “:,:1
this model an ideal choice for areas where ? 51 i a Hanger > Others _ m Ll
design conditions or equipment location is Y X : fel e "' L I Ay ’—)-T
variable. Field relocation of pattern controllers ) ___________W_j b o
provides additional system flexibility. Adiu mm Patiorn . T-bar Mount Details
Features 5 5/ -—TCun q_";:?g"“ (11u|uk -Releass |,
» Adjustable pattern: 2 way radial, 1 way Ty ? i rﬂPamm Deflectors ‘; ----- Fﬂﬁ.’,’ém !

radial, 2 way horizontal, and 1 way vertical b s £ | DA __Z___é__L_L__\_ o \_ Ll __f
patterns can be preset or field adjusted. [ T-bar Moumt 7 ;

A "
e Common appearance with FRFD allows Nom. Size - /4" (6] by others | | .

for integration of both products on the Section Through Width ——————— el Fortsp" 24} -] | Lo
same site with uniform architectural or 1°(25) T
appeal. L _— .
e QOptional neck-mounted volume control DI:IEH.S wl" i Data-lmye.nal ‘".") J Mlatats b}
damper is fabricated of coated steel with T Nom':';' :';:l“ !
nickel-plated operators and finished in 31200) 24“475]0)‘ 0
B12 white powder coat paint. Optional 10(254) 24524 (810 % 6100
stainless steel damper also available. 10{254) 48x24 12192 610)
¢ Suitable for use in either Tbar or surface 121308 48x24 (1719 x 610}
mount applications.
Construction/Finish |
FRFDA
e Diffuser frame and control blades || _ R 1
- aluminum
» Plenum and Equalization Baffle - steel
—« FinishrB12-white powder coat
AFRFDA
+ Diffuser-frame; tontrot blades
_e:;j:x:t:?: aetle BnE Rl v Product Selection Checklist )
» Finish: B12 - white powder coat 1} Select DiffuserType by model number (FRFDA, AFRFDA, FRFDSSA),
ERFDSSA 2] Select Inlet Diameter.
3] Select Factory Presst Blow Pattern (2R, 1R, H, V).
s All-stainless steel construction 4] Select Damper Construction if required. Example: FRFDA /10" /1R /24" x 48"
- #4 Finish on exposed surface

12 Capyright Price Industries Limifad 2011 All Metric di ions { ) are soft i
imperial dimensions are converted 10 metric and rounded to the nearest millimeter, - 5

CRITICAL ENVIRONMENTS



=l 094 Nederman

IMPROVING YOUR WIRKSFALE

Extraction Arm Telescopic

The Nederman Telescopic arm is specially designed for working envi-
ronments with fumes, vapours or non explosive dust, where the space is
limited. Typical workplaces can be welding schools or for production in
small welding booths. The applications can be welding, grinding, or other
industrial processes where a small, easily positioned arm is required. The
reach of the arm is between 0.9 and 1.6 m (3 and 5 f1.).

« The arm is flexible in all directions and simple to position and to extend

« The arm has a balanced telescopic action by an adjustable balance block

« The assembly is suspended by a swivel, which allows it to rotate 360
degrees

* The hood can be tilted in all directions

Pressure drop R
in.wg A 500 1000 1500 2000 2500 1600 (63)
8 2000 230(9)  por(iz 900 (36)
4 ™1 | owai-625)
a
8
6 1500 20 (0.95)x4
y
4 1000 &
2
&
Vi
2 A 500
.
—
P x
] Ll
300 600 900 1200 1500
om
X: airflow m%h (cfn)
Y: static pressure Pa
_bg g TR T e Sy e o
Telascopic arm wilh metlal hood 0.9-1.6({3-5) 160 (6 %) 770 i 160)
Wilh damper e
Telescopic arm with metal hood 0.9-1.6(3-5) 600-1000 (350-600} 160 (6 ) 70 (160) 76 12(26) | 10502531
without damper R —l | | (.
— _MWMMMW 160 {6 %) 70 {160) 78 12(26) | 10502331
Product avaliability may differ by country
1 www.nederman.com

Nederman W
.7 ) 24




Strobic Alr Corporation
A Subsidiary of CECO Corporation
700 Emlen Way
Telford, PA 18969
Phone: (215) 723-4700 | Fax: (215) 723-7401
www.choasetristack.com | www.strobicair.com

Project: SNL Boil-Off Exhaust REV1 - Fan Reference: EF-3
Fans: 1 (operating) / 0 (redundant)

Tri-Stack™ QD
.-—_"7}
A: Inlet Flow L :
5000 cfm =
B: Bypass Flow ' % Cc
2272 cfm ;
C: Entrained Flow Y. &
3636 cfm TR
D: Total System Flow
10908 cfm >
BA rB
it
Operating Conditions
Inlet Static Pressure: 5 in w.g. Inlet Flow per Fan: 5000 cfm Inlet Flow Total: 5000 cfm
Inlet Air Temperature: 70 deg F Ambient Air Temp.: 70 deg F Altitude at Site: 5400 ft
Inlet Air Density: 0.0612 Ib/cu ft Ambient Air Dens: 0.0612 Ib/cu ft Operating Frequency: 60 Hz
Fan Performance Data - (single fan
Fan Model: TS1S150B18
Fan Flow Rate: 7272 cfm Nozzle Velocity: 7991 fpm Effective Stack Height:
Total Flow: 10908 cfm Min. Motor Hp: 15 hp 10 mph Wind: 60 ft
Operating Speed: 1800 rpm Corrected BHP: 11.3 hp 1S mph Wind: 43 ft
Dilution Ratio: 218 %
i ratur ion
Mixed Air Density: Mixed Air Temperature: Corrected Static Pressure;
0.0612 Ib/cu ft 70 deg F 6.1 in w.g.

Comments

1. Number of fans running does not include redundant fan.

2. Inlet static pressure had been derated for discharge nozzle, windband, airfoil isolation damper, and outlet silencer

3. Inlet static pressure had been derated for system effects through the mixing box, based on the factory-recommended duct
configurations.

4, Consult factory for additional derations when duct configurations do not meet factory guidelines.

5. Add an additional 0.15 inches static pressure for gravity isolation dampers (usable on single fan mixing boxes only).

6. Effective stack height from roof line is given for fan without a mixing box, mounted on an 18 inch high curb.

7. Stack height calculated using Briggs equation, per ASHRAE Fundamentals (1997).




Tri-Stack™ Fume Hood Exhaust Systems 4 ,
with direct drive, mill & chemical motors

The SeaGuard Marine &
» agge eaGuari arine
Sherwin-Williams Specialty Coatings
Company

Industrial & Marine Coatings

" Strobic Air Corporation
COR-COTE [Laboratory Exhaust

VEN GF Equipment Coating
Specifications]

High Performance Interior Corrosion Resistant Coating System

A multi-functional epoxy novolac based vinyl ester reinforced with laminar graphite fillers for
applications where exposure to hydrofluoric or hydrofluosilicic acids are encountered.

Surface Preparation & Comments

e Abrasive blast clean to Sa2.5 (ISO 8501-1:1988) or SSPC-SP10. If oxidation has
occurred between blasting and application, the surface should be reblasted to the
specified visual standard. Surface defects revealed by the blast cleaning process, should
be ground, filled, or treated in the appropriate manner

¢ A sharp, angular surface profile of 2-3 mils (50-75 microns) is recommended.

Area Size: 1 ft? 7

_ Overcoating |PotLife at| oo

5# Product |[Coat VS |Application |DFT |Interval€Min-| 73°F (fttlgal
IName Type | (%) |Method | (mill) Max (25°C) g

(73°F) (73°F)

| Airless Spray,

1, |Cor-Cote |[Full | 100% 16.0- ;

1'VEN GF  |Coat Reactive,i;#gg}goner' 24.0 3Hr-6Day [30-60Min|64-80

Sherwin-Williams Cor-Cote VEN GF graphite filled vinyl ester is a multi-functional epoxy
novolac based vinyl ester. It provides resistance to many aromatic and aliphatic soivents,
organic and mineral acids, and excellent resistance to thermal degradation. It employs
faminar graphite fillers in place of silica based fillers for applications where exposure to
hydrofiuoric or hydrofluosilicic acids are encountered. This resistance makes Cor-Cote
VEN GF the material of choice for protection of fume hoods, fan blades, condenser
housing and other chemical process equipment with hydrofiuoric or hydrofiuosilicic acids
applications.

For specific chemical resistance requirements please consult Strobic Air Corporation’s

technical department.
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ector PYC mﬁ!oﬂc Acid Laboratory Hood 140610002 is shown with Protector
w Storage Cabinet 9901000 and Protector Acid Storage Cabinet 9901100.




Protector PVC Perchloric Acid & Acid Digestion Laboratory Hoods

Features & Benefits

Protector PVC Perchloric Acid Laboratory Hoods feature an
internal washdown system, integral work surface and drainage
trough so that they may be thoroughly rinsed after each use to
prevent the accumulation of potentially reactive perchloric salts.
The liner of Type 1 unplasticized polyvinyl chloride is designed to

withstand reaction from perchloric acid and other highly corro-
sive inorganic chemicals that do not involve high temperatures.
Protector PVC Acid Digestion Laboratory Hoods feature a Lexan*
sash, which is recommended for applications involving the use of
acids including hydrofluoric acid but not perchloric acid.

Front and side panels may be
easily removed for lamp replace-
ment and access to €lectrical and
plumbing connections.

Optional color-coded service fix-
tures for gas, air, water, vacuum
and other services have remote
controls for use regardless of the
sash position. On some models, two
service fixtures are pre-plumbed, the
left one a rigid gooseneck faucet,
the right a serrated hose connector.
Each corner post is factory-prepared

for up to 4 service fixtures (8 fixtures

T total per
hood).

‘ Additional

|

service
fixtures
require
holes
drilled in
the liner
at the fac-
tory or on
site.

Large unobstructed sightline
provides visibility of 37.5" high
from the work surface to the header
panel, allowing taller users comfort-
able viewing while standing.

(&) Eco-Foil* air foil with Clean-
Sweep™ openings 1educes energy
consumption by 7-10% compared to
flat air foils while its acrodynamic
curve allows air to sweep the work
surface for maximum containment.
Air foil is powder-coated stainless
steel for durability.

\— Built-in washdown system facilitates

the removal of hazardous perchlorates
from behind the baffle. The system
consists of pre-plumbed internal
piping, spray nozzles and upper left
side-mounted remote control knob.

CE Mark. Hoods for 230 volt oper-
ation conform to the CE (European
Community) requirements for elec-
trical safety and electromagnetic
compatibility.

By-pass airflow design ensures Fluorescent lighting illuminates
stable face velocities. The by-pass the interior. The high-efficiency,
block partially obstructs the by-pass instant start, T8 fluorescent lights
opening above the sash to control are located outside the hood interior

and reduce the minimum air volume
demanded.

for corrosion-resistance and easy
replacement.

Durable and attractive exierior is
glacier white powder-coated steel.

= Vertical-rising tempered safety

glass sash with cable pulley is
anti- racking for smooth operation.
Protector PVC Acid Digestion Hoods
feature a Lexan* polycarbonate sash
that resists fogging or etching when
exposed to hydrofluoric acid fumes.

(@ Sexvice access panels allow acces-
sibility to plumbing from the front of
the hood.

Pre-wired electrical components,
Fluorescent lights and switches are
factory-wired to the hood's single point
junction box. On some models, one
electrical duplex receptacle is factory-
wired on the right side; on some 8'
models, one duplex receptacle is
mounted on each side. Each hood is
factory-prepared for up to four electri-
cal duplexes and an airflow monitor.

Corrosion-resistant baffle and
liner of Type 1 unplasticized PVC
with integral work sutface pro-

Cord-Keeperslots on the left

and right side of the air foil allow the
sash to close completely when elec-
trical cords from equipment inside
the hood are plugged into recepta-
cles located
on the cor-
ner posts.
Cords are
kept out

of the way
of the
operator.

vides a crevice-free work area and
withstands heat up to 140° F (60° C).

Hardboard surface to support
integral work surface is included.

Performance tested to
ASHRAE 110-1995.

ETL-listed. Hoods carry the ETL
mark signifying that they are cer-
tified to UL 61010-1, UL 1805 and
CAN/CSA C22.2 No.61010.1.

(3 Clean-Sweep™ sash handle and

tracks. The powder-coated aluminum
sash handle includes Clean-Sweep
openings to bleed air into the hood
chamber and away from the opera-
tor's breathing zone. Clean-Sweep
slots on the powder-coated stainless
steel sash tracks of the comner posts
enhance airflow.

)

€. [ce

* Lexan is a registered trademark of
SABIC Innovative Plastics

Exclusive Feature




Protector PVC Perchloric Acid & Acid Digestion Laboratory Hoods

Requires
Ductwork

and
Blower

P— 9 N Iy &
e - = —r e

6' x 37.7" deep Prolector PVC Perchioric Acid Laboratory Hood 140610002 is shown with 3' Protector
Standard Storage Cabinet 9900100 and 3* Protector Acid Storage Cabinet 9901100, Blower,
ductwork and base must be ordered separately.

All models feature:

» By-pass airflow design and by-pass bleck.
e Glacier white powder-coated steel exterior.
Powder-coated stainless steel Eco-Foil™ air foil with Clean-Sweep™
airflow openings.*
Cord-Keeper™ slots on left and right side of air foil.

 Heat-welded Type 1 unplasticized PVC liner with integral work sur
face, drainage trough and pre-set baffle(s). PVC withstands maximum
continuous operating temperature of 140° F (60° C) and has a flame
spread less than 25 per ASTM E-84.

= Black enamel-coated hardboard supporting surface.

(3 Powder-coated aluminum sash handle with Clean-Sweep~ openings and
Clean-Sweep~ slots on the powder-coated stainless steel sash tracks.*

* Removable front and side panels and front access panels for access
to plumbing and electrical wiring.

« Pre-wired T8 fluorescent lighting with vapor-proof design and ADA-
compliant light and blower switches.

« Built-in washdown system with internal piping and spray nozzles
with maximum flow rate from 0.5 -1.0 GPM. Include upper left side-
mounted remote control fixture with forged brass valve with maximum
flow rate of 3 GPM and maximum working pressure ranging from 10 to
40 psi depending on number of hood's spray nozzles. Valve is capable
of supplying water to hood's spray nozzles and, except for 8' models,
one wash ring (wash rings not included).

« Washdown fitting located on top of hood to facilitate connection to
external wash rings (wash rings not included).

* 12.75" OD PVC exhaust connection(s).

[ Exclusive Feature *US. Patent No. 6,461,233

All models conform to the following standards:

» CFR 29, Part 1910 e SEFA 1-2010 e CE (230 volt models)
» SEFA 8-2010, Cabinet Surface Finish Tests ¢ NFPA 45-2011
¢ ASTM E84-09C » ASHRAE 110-95 e ANSI 79.5-2012

« CAN/CSA C22.2 No. 61010.1 » UL61010-1 e UL 1805

Protector PVC Perchloric Acid Hoods feature:

= 3/16" thick tempered safety glass vertical-rising sash with cable
pulley. Glass is suitable for perchloric acid use.

Protector PVC Acid Digestion Hoods feature:

* 1/4" thick Lexan polycarbonate vertical-rising sash with cable
pulley. Lexan resists etching by hydrofluoric acid fumes.

Fixtured models may feature:

« Two pre-plumbed service fixtures with forged brass valves,
lower right side with brass tubing and plastic serrated hose
connector for gas and lower left side with copper tubing and
gray PVC rigid gooseneck faucet for cold water. Components for
converting the lower tight fixture to air or vacuum are provided.
Inlet tubing is not provided.

» One pre-wired GFCI electrical duplex receptacle on lower
right side and, on 8' models, one additional pre-wired GFCI
electrical duplex receptacle on the lower left side.

Required accessories not included:

e Dedicated remote PVC blower
» Wash rings and other ductwork e Base cabinet or stand

Optional accessories for on-site installation include:
* Service Fixture Kits ¢ Electrical Duplex Kits

 Guardian Airflow Monitor Kits s+ Sash Stop Kits

» Ceiling Enclosure and Rear Finish Panel Kits

Total Exhaust CFM and Static Pressure

@ 28" Sash Opening (100% Open)

Airflow Volumetric Rate (H.‘IJ &
(fpm) Static Pressure (inches of water)

Sash @ 4' Hood 5' Hood 6' Hood

FullOpen CFM sp. CFM sp. CFM  sp.
(28")
125 905 027 1195 044 1475
100 725 017 955 028 1180 0.38

Face Velocity

8' Hood
CFM s.p.

059 2050 035
1640 022

Total Exhaust CFM and Static Pressure
@ 18" Sash Opening (62.5% Open)

Airflow Velumetric Rale (CFM) @

Face Velocily

{fpm) Static Pressure (inches of water)
Sash @ 4' Hood 5' Hood 6' Hood 8' Hood
62.5%0Open CFM sp. CFM sp. CFM sp. CFM sp.
(18
125 565 011 745 017 920 023 1280 0.13
100 455 007 595 0.1 740 0.15 1025 0.09

Contact Labconco at 800-821-5525 or 816-333-8811 for ordering
information on accessories and options such as flush air foils and for
blower sizing assistance.

SRR T - el AR Ao v, A S



Ordering Information & Dimensional Data
Protector- PVC Perchloric Acid & Acid Digestion Laboratory Hoods

Use this key to configure the nine digit catalog number to order your Protector PVC Laboratory Hood.
For example, a 140410002 is a 4' Protector PVC Perchloric Acid Laboratory Hood, 100-115 volt,
50/60 Hz electrical requirements, two service fixtures and one GFCI electrical duplex receptacle.

1 4

= o

T

STEP 1. Select the application STEP 2. Select the width of your

type of your fume hood. This

fume hood. This number is the

number s the third digit of fourth digit of your catalog num-
your catalog number. ber. Add 10 Ibs. (5 kg) for Fixtured
0 = Perchloric Acid (with Models.
safety glass sash) 4 =4' (122 cm)/735 Ibs. (333 kg)
1 = Acid Digestion (with 5 =5’ (152 cm)/790 Ibs. (358 kg)
Lexan sash) 6 =6' (183 cm)/850 Ibs. (386 kg)
8 =8' (244 cm)/970 Ibs. (440 kg)
-y i Fafleed! Mmﬁfﬁmmu
(9.4351 L f = * A l_o u;.f{-l
o 25 Am)dn & |
§ Uty pass-theough oposings ol — Ty weshdows pacte
g ; e
s I = = - p Siaghep
T T— Juandion box.
Il \

N

(@]
]_L
o0

A—o

TOP \- 1275 00 4324 ce, & o horve 2 callars, 24,07 om sach ide of contoeine

|

1 0

0
0

STEP 3. Select the Electrical Requirements, Service Fixtures
and GFCl Electrical Duplex Receptacle combination you
desire. These two numbers comprise the eighth and ninth
digits of your catalog number.

Electrical

Requirements

100-115 volts, 50/60 Hz, 10 amps

208-230 volts, 50/60 Hz, 5 amps

No Two Two
Service Service  Service Fixtures*
Fixtures Fixtures' & GFCI Duplex**

00 01 02

20 21 —

*Left side service fixture is a Rigid Gooseneck Faucet. Right side service fixture is

serrated hose conneclor.

**Hoods with GFCI electrical duplex are rated at 20 amps. 8' hoods have two GFCI
electrical duplex receptacles, one mounted on each side, rated at 20 amps each.

A

48.0"
(121.9 cm)

60.0"
{150.0 cm)

720
(182.9 cm)

96.0"
(243.8 cm)

4 ood
5' Hood
6' Hood

8' Hood

] C
38.25" 240"
{97.2 cm) (61.0cm)
50.25" 30.0"
(97.2 cm) 61.0cm)
62.25" 36.0"
{158.1 cm) {91.4 cm)
86.25 240"
(219.1 cm) (61.0 cm)

3171958 m)

*& model has two exhaust collars, 24.0" on each side of centerline
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Contact Labconco at 800-821-5525 or 816-333-8811 or visit www.labconco.com for detailed AutoCAD drawings.

Protectmg your

,\ lab oratory environment

N7 LABCONCO

Labconco Corporation

8811 Prospect Avenue

Kansas City, MO 64132-2696
800-821-5525 or 816-333-8811

FAX 816-363-0130, www.labconco.com

© 2014 by Labconco Corporation.

Printed in the U.S.A. Product design subject to change
without notice.
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Chemical Compatibility
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1 PermaShield Pipe ( PSP*) CHEMICAL COMPATIBILITY

Research and testing

Over the course of several years, Fab-Tech conducted a comprehensive program of research
and testing of available fluoropolymers to determine the attributes of compatible coatings on
the market. This unique PermaShield barrier coating far outperformed all others.

Fab-Tech engineers worked closely with resin manufacturers to select a base product. The
selected formula was then modified to enhance permeation resistance and tested under
Fab-Tech's unique coating methodology. Exhaustive tests of virtually all duct coatings available
confirmed that this new fluoropolymer formula has much better adhesion and permeation
resistance than standard ETFE or ECTFE.

FM Approved

PermaShield Pipe with the PermaShield barrier coating is FM 4922 approved for use as a fume
exhaust product without internal fire suppression systems. This covers the maximum approval
range of 4" to 60" diameter and a coating thickness up to 12 mils.

Test Results

The PermaShield barrier coating has gone through extensive testing both internally and at
independent laboratories. All test results met or exceeded benchmarks.

TEST TEST DESCRIPTION TEST RESULTS ‘

Chemical Immersion Extended immersion in strong acids. Samples exhibited no evidence of chemical
attack or loss of adhesion, no blisters develop-
ed, some other coatings tested did blister.

EIS (Electrochemical  Following extended immersion in sttong acids,  Resulis indicate excellent protection with end
Impedance Speciro- Impedance measurements taken to determine  of test percentages of 97% or greater per-
scopy) pemeation resistance. meation resistance.

E-84 (Stiner Tunnel) ASTM E 84 tests for Fire Spread and Smoke PermasShield barier falls in the Class 1 cate-
Developed, frequently used by code officials gory with a Flame Spread Index of 10-15 and
and regulatory agencies in the acceptance a Smoke Developed Index of 35-40.
of Interior finish materials,

Atlas Cell Standard ASTM test involving test pieces subject The new PermasShield barier coating ran far
to boiling water for defined periods of time then  longer than any other coating ever tested.
check the coating for delamination or blisters.

Boil and Peel Standard test, prolonged boll of flat coated The adhesion of the Pernashield coating is
substrate samples with scored coating, samples the best ever seen.
then deformed in a defined way to see if

coating will peel.
Field Flange Round duct samples are cut and reflanged to  No peel or delaminafion observed, adhesion
observe coating adhesion to the new flange. to substrate remains consistent,
Field Patch / Repair Coated samples are repair patched. Patches found to be superior fo patches of
other coatings.
FM 4922 Standard Factory Mutual test, measures flame  Test passed: temperatures well below 1,000°F

propagation in duct systems, at 23 feet,




PermaShield Pipe ( PSP*) CHEMICAL COMPATIBILITY

Desirable attributes

Besides its high level of chemical resistance, this new fluoropolymer formula possesses the
following desirable attributes:

» Mechanically tough with excellent cut through and abrasion resistance

* Low cold flow

* High tensile strength and good elongation properties

* Excellent impact resistance at room temperature and down into the cryogenic
¢ Dimensionally stable

¢ Continuous use to 300°F in most applications

* Excellent release properties

* Very smooth surface

Afias cell test, ) FM 4922 test,

Chemical Compatibility

Table 1 - Chemical Compatibility Comparison

Table 1 lists over 500 chemicals whose corrosive characteristics create problems that can often
be solved by specifying PermaShield fluoropolymer barrier. The maximum use temperature
for each chemical service is suggested as a guide only and are not necessarily upper limits of
usability but are limits of data available. Little or no chemical attack is indicated at the
temperature listed with <10% swelling or dimensional change and <15% loss of tensile
strength at 100% concentration, concentrated, or saturated solution. It is recommended that
tests be conducted under actual or simulated use conditions whenever possible to determine
suitability of PermaShield barrier coating or any other material for a specific application. This
guide is based on selective controlled tests of representative chemicals, field applications and
experience, and engineering judgements with regard to the suitability of PermaShield barrier
coating in these chemical environments.

Table 2 - PTFE Sealant Compatibility Data

Table 2 was assembled from known compatibility data for PTFE materials and should be used
only as a general guide for determining the suitability of Gore-Tex” sealants for specific
applications.




3 PermaShield Pipe ( PSP*) CHEMICAL COMPATIBILITY

TABLE 1 - Chemical Compatihility Comparison (Maximum Use Temperatu(es)

GHEMICAL PermanShield’ l FQRFP? ’ CFZ\F/C‘ }
Acetaldehyde 100 120 NR
Acetamide 200 NR 73
Acetic Acid Vapors 212 NR 73 180 140
Acetic Acid (10%) 212* 210 70 70
Acetic Acid (20%) 212* 210 70 70
Acetic Acid (50%) 212* 175 70 70
Acetic Acid (80%) 300 175 70 70
Acetic Acid (90%) 300 100 70 70
Acetic Acid (Glacial) 212 NR NR 120 73
Acetic Anhydride 200* NR 75 NR
Acetone 212 NR 73 NR
Acetone Cyanohydrin 122
Acetonitrile 300 NR 70 NR
Acetophenone 200 NR 120 NR
Acetyl Chioride 122*
Acetylene 212* 73 140
Acrylonitrile 212 NR NR 120 NR
Acrylic Acid 212
Adipic Acid 122* 70 185 140 140
Alcohols General 200 100 NR 170 ‘ NR
Alcohols, Amyl 300 200 185 170 140
Alcohol, Benzyl 300
Alcohol, Butyl, Primary 300 120 70 70
Alcohol, Butyl, Secondary 300 120 70 70
Alcohol, Diacetone 122
Alcohol, Ethyl (Ethanol) 300 100 140 70
Alcohol, Hexyl 70*
Alcohol, Isopentyl 122
Alcohol, Isopropyl 300
Alcohol, Menthyl 300
Alcohol, Propyl 300
Allyl Alcohol 212 140 140 73
Allyl Chloride 300 80 80 NR
Alum 300
Alum, Ammonium 300
Alum, Chrome 212*
Alum, Potassium 300
Aluminum Chloride 300 ‘ 210 185 180 140
Aluminum Fluoride 300 80 w/mat 225 73
Aluminum Hydroxide 300 180 185 140

ANNOTATIONS: * = No Data Available Above Temperature Listed, NR = Not Recommended by Manufacturer,
Blank = No Data Available or Other Relevant Data Prevails, w/mat = Synthetic Fiber Surfacing Mat Recommended by Manufacturer

Maximum use temperatures listed for PermaShield flucropolymer barrier coating are based on tests of the resin with representative chemicals in valid laboratory or field tests.
PermaShield Pipe products freated with such coating may exhibit different properties and therefore no guarantee is expressed or implied as to the results obfained by the user. .Coatings
formulated from this resin, and finished products treated with such coatings may exhibit different properties. These data are infended for use by persons having technical skill and at
their own discretion and risk. Fab-Tech Incorporated makes no warranties, expressed or implied, and assumes no liability in connection with the use of this information.




CHEMICAL Permgl:ShieId' |

Aluminum Nitrate 300 160 185 180 140
Aluminum Oxychloride 300 140
Aluminum Sulfate 300 140 225 150
Ammonia, Gas 212*
Ammonia (Anhydrous) 200
Ammonia (Aqueous 30%) 200 NR 73 NR
Ammonium Acetate 122* ‘
Ammonium Bifiuoride 300 185 140
Ammonium Bisulfide 300
Ammonium Carbonate 300 150 w/mat 180 140
Ammonium Chloride 300 210 185 180 140
Ammonium Dichromate 250% 73
Ammonium Fluoride 10% 300 150 w/imat
Ammonium Fluoride 25% 300 140 212 73
Ammonium Hydroxide (30%}) 300 150 w/mat 185 180 140
Ammonium Metaphosphate 300 |
Ammonium Nitrate 300 180 185 180 140
Ammonium Persulphate 122* 180 73 150 140
Ammonium Phosphate 300 210 225 140
Ammonium Sulfate 300 210 185 180 140
Ammonium Sulfide 300 120
Amyl Acetate 122 | NR NR NR
Amyl Chloride 300 120 NR NR
Aniline 212* NR 180 NR
Anisole 122
Anthraquinone 122* 140
Anthraquinone Sulfonic Acid 122* 140
Antimony Trichloride 70* 220 180 140
Aqua Regia 212* 73 NR
Aqua Regia (Fumes) 212 150 70 100
Arsenic Acid 300 80 185 225 140
Barium Carbonate 300 210 25 | 140
Barium Chioride 300 210 212 140
" Barium Hydroxide 300 160 212 ‘ 140
Barium Nitrate 300 ‘ 70 70
Barium Sulfate 300 210 185 70 140
| Barium Sulfide 300 180 225 140
\ Beer 300
‘ Beet Sugar Liquors 300 180 140 150

ANNOTATIONS: * =No Data Available Above Temperature Listed, NR = Not Recommended by Manufacturer,
Blank = No Data Available or Other Relevant Data Prevails, wimat = Synthetic Fiber Surfacing Mat Recommended by Manufacturer

Maximum use temperatures listed for PermaShield fluoropofymer barrier coating are based on tests of the resin with representative chemicals in valid laboratory or field tests.
PermaShield Pipe products treated with such coating may exhibit different properties and therefore no guarantee is expressed or implied as fo the results obtained by the user. Coatings
formulated from this resin, and finished products treated with such coatings may exhibit different properties. These data are intended for use by persons having technical skill and at
their own discretion and risk. Fab-Tech Incorporated makes no warranties, expressed or implied, and assumes no liability in connection with the use of this information.
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TABLE 1 - Chemical Compatibility Comparison (Maximum Use Tempetratures)

CHEMICAL PermgFShielw } FORE" ‘ Cpc\éc‘ ’

Benzaldehyde 10% 200 70 73

Benzaldehyde above 10% 122 NR 70 NR

Benzene 200 NR NR NR NR
| Benzene Sulfonic Acid 200 210 70 70

Benzene Sulfonic Acid 10% 200 180 40

Benzoic Acid 250* 210 73 140

Benzyl Alcohol 200 NR 150 NR

Benzyl Chioride 100 80 250 70

Benzonitrile 200

Bismuth Carbonate 300 140

Black Liquor 300 185 140

Bleach 12.5% Active Cl, 300 185 120 140

Bleach 5.5% Active Cl, 300

Borax 300 210 180 140

Boric Acid 300 210 185 180 140

Brine Acid 300

Bromine, Liquid 122 NR

Bromine, Vapor 25% 122 NR NR NR

Bromine, Water 212* NR

Bromobenzene 122 NR

Bromotoluene 122 NR NR

Butadiene 250* 73 NR 140

Butane 250* 73 140

Butanol n 250

Butyl Acetate 100 NR 73 NR NR

Butyl Alcohol 300 120 73 180 140

Butylaldehyde 122

Butyl Acrylate 122

Butyl Amine 122 NR 70 NR

Butyl Cellosolve 70*

Butyl Lactate 122

Butylene 300 140

Butyl Phenol 212¢ 73

Butyl Phthalate 212¢ 190 180 NR

Butyl Stearate 212*

Butyric Acid 250* 100 180 73

Cadmium Cyanide 122*

Calcium Bisulfide 300 180

Calcium Bisulfite 300 140 212 150

ANNOTATIONS: *= No Data Available Above Temperature Listed, NR = Not Recommended by Manufacturer,
Blank = No Data Available or Other Relevant Data Prevails, wimat = Synthetic Fiber Surfacing Mat Recommended by Manufacturer

Maximum use temperalures listed for PermaShield fluoropolymer barrier coating are based on tests of the resin with representative chemicals in'valid laboratory or field tests,
PemaShield Pipe products treated with such coating may exhibit different properties and therefore no guarantee is expressed or implied as to the results obtained by the user. .Coatings
formulated from this resin, and finished products treated with such coatings may exhibit different properties. These data are intended for use by persons having technical skilf and at
their own discretion and risk. Fab-Tech Incorporated makes no warranties, expressed or implied, and assumes no liabfity in connection with the use of this information.
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ABLE 1 - Chemical Compatibility Comparison (Maximum Use emneralures]

comiE Pernghie[d' N F5FP? | cg\éc F
Calcium Carbonate 300 180 w/mat 185 180 140
Calcium Chlorate 300 210 140
Calcium Chloride Saturated 300 210 185 180 140
Calcium Hydroxide Saturated 300 180 185 180 140
Calcium Hypochlorite 300 160 w/mat 140 140
Calcium Nitrate 300 300 180 140
Calcium Oxide 300
Calcium Sulfate 300 210 225 140
Cane Sugar Liquors 212*
Caprylic Acid ; 122* 180
Carbolic Acid (Phenol) 212 NR 140 70
Carbon Dioxide (Dry) ‘ 300 185 150 140
Carbon Dioxide (Wet) 300 185 150 140
Carbon Dioxide (Gas) 300 210
Carbon Disulfide 200" NR NR NR
Carbon Monoxide 300 210 185 225 140
Carbon Tetrachloride (Liquid) 300 100 70 NR
Carbon Tetrachloride (Vapor) 300 175 70 NR
Carbonic Acid 300 210 185 140
Castor Oil 300 185 140
Caustic Potach (10% & 50%) 300 150 185 140 140
Caustic Soda (10% & 50%) 212 210 210 180 100
Cellosolve® ' 300 210 70 NR
Cellosolv Acetate 212
Chloracetic Acid 50% 212*
Chioral Hydrate 121* 140
Chloramine 70*
Chlorine Dioxide 212*
Chlorine Gas, Dry 212* 210 NR 73
Chlorine Gas, Wet 212* 210 NR NR
Chlorine, Liquid 212" NR
Chiorine (Dry) 212 210 NR 73
Chlorinated Water Saturated 212 195 150 140
Chlorobenzene 122 NR 73 NR
Chlorobenzyl Chioride 70
Chloroethanol 200 100 NR NR
Chloroform 200* NR NR NR NR
Chlorosulfonic Acid 5% 200 NR NR 73
Chiorotoluene 122
Chromic Acid 10% 212*

ANNOTATIONS: *= No Data Available Above Temperature Listed, NR = Not Recommended by Manufacturer,
Blank = No Data Available or Other Relevant Data Prevails, w/mat = Synthetic Fiber Surfacing Mat Recommended by Manufacturer

Maximum use temperatures listed for PermaShield fluoropolymer barier coating are based on tests of the resin with representative chemicals in valid laboratory or field tests.
PermaShield Pipe products treated with such coating may exhibit different properties and therefore no guarantee is expressed or implied as to the results obtained by the user. Coatings
formulated from this resin, and finished products treated with such coatings may exhibit different properties. These data are intended for use by persons having technical skill and at
their own discretion and risk. Fab-Tech Incorporated makes no warranties, expressed or implied, and assumes no liability in connection with the use of this information.
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TABLE 1 - Chemical Compatihility COmparisnnf(Maximum Use Temperatures)

CHEMIGAL PermaSild 1 FRP ‘ opvC ' >

Chromic Acid 30% 212*

Chromic Acid 40% 212

Chromic Acid 50% 212 NR 210 180 NR
Citric Acid 300 140 225 150
Coconut Oil 300

Coke Oven Gas 212*

Copper Carbonate 300

Copper Chloride 300 210 185 140
Copper Cyanide 300 210 wimat 185 225 140
Copper Fluoride 300 210 w/mat 225 150
Copper Nitrate 300 210 225 150
Copper Sulfate 300 210 185 120 140
Com Syrup 300

Cottonseed Oil 300 225 150
Creosote Hot (wood & coal tar) 212 NR 70
Cresol (crude) 212 140 73 NR
Cresylic Acid 50% 70 NR NR 140
Croton Aldehyde 70

Crude Oil 300 210 185 150 150
Cupric Chloride 300 140 140 150
Cupric Fluoride 300

Cupric Sulfate 300

Cuprous Chloride 300

Cyclohexane 212 120 NR NR NR
Cyclohexanol 122 NR 120 NR
Cyclohexanone 200 85 NR NR NR
Cyclohexylamine 122

Detergents General 300 140 200 140
Detergent Solution (Heavy Duty) 300

Dexron (Trans Fluid) ' 300

Dexron Il ( Auto Trans Fluid ) 300

Dextrin ' 300 140
Dextrose 300

Diacetone Alcohol 122 NR 120 NR
Dibutyl Sebacate 212*

Dibutyl Phthalate 122 180 120 NR
Dichlorobenzene 122 100 70 NR
Dichloropropane 70

Dichlorotoluene 70

ANNOTATIONS: * = No Data Available Above Temperature Listed, NR = Not Recommended by Manufacturer,
Blank = No Data Available or Other Relevant Data Prevails, wimat = Synthetic Fiber Surfacing Mat Recommended by Manufacturer

Maximum use temperatures listed for PermaShield fluoropofymer barrier coating are based on fests of the resin with representative chemicals in valid laboratory or field tests.
PormaShield Pipe products treated with such coating may exhibit different properties and therefore no guarantee is expressed or implied as to the results obtained by the user. .Coatings
formulated from this resin, and finished products treated with such coatings may exhibit different properties. These data are infended for use by persens having technical skill and at
their own discretion and risk. Fab-Tech Incorporated makes no warranties, expressed or implied, and assumes no liability in connection with the use of this information.
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B 5 F

Dichlorodifluoro Methane (F-12) 70 80 80
Dichloroethane 70 80 70 NR
Dichloroethylene 100 NR NR NR
Dichloropropane 212
Dichlorotoluene aa 250
Diesel Fuels 300 180 200 140
Diethyl Cellosolve 300
Diethylene Glycol 70 140 225 70
Diethylamine 122 NR 120 NR
Diethylene Glycol Butyl Ether Acetate 122
Diethylene Glycol Meno Butyl Ether 122
Diethylene Triamine 122
N, N Diethylethanolamine 122
Diethyl Ether 200* NR NR 73
Diethyl Hydroxy Amine 85% 86

| Diethyl Phthalate 122
Diglycolic Acid 70* 140
Diisobutyl Ketone s G
Diisopropyl Acetate 70
Diisopropyl Ketone 212
Dimethyl Acetamide N, N 212
Dimethylamine 70 120 140
Dimethyl Aniline 200 NR NR
Dimethyl Formamide 100 NR NR 120 NR
Dimethyl Hydrazine 70 \
Dimethyl Phthalate 212 150 NR NR
Dimethyl Sulfoxide 212* NR 125 NR
Dioctyl Phthalate 200 180 NR NR NR
Dioxane 1,4- 122
Dioxane 2,4 212
p-Dioxane 200 NR 73 NR
Dipropylene Glycol Methyl Ether 122
Disodium Phosphate 300
Divinytbenzene 70
Dow Therm 200 150 NR NR
Epichlorhydrin Dry 200 NR 120 70
Epsom Salt 300
Ethanol 284
Ethers ): 590 180 NR NR

ANNOTATIONS: *= No Data Available Above Temperature Listed, NR = Not Recommended by Manufacturer,
Blank = No Data Available or Other Relevant Data Prevails, wimat = Synthetic Fiber Surfacing Mat Recommended by Manufacturer

Maximum use temperalures fisted for PermaShield fluoropolymer barrier coating are based on tests of the resin with representative chemicals in valid laboratory or field tests.
PermaShield Pipe products treated with such coating may exhibit different properties and therafore no guarantee is expressed or implied as to the results obtained by the user. Coatings
formulated from this resin, and finished products treated with such coatings may exhibit different properties. These data are infended for use by persons having technical skilf and at
their own discretion and risk. Fab-Tech Incorporated makes no wamanties, expressed or implied, and assumes no liability in connection with the use of this information.




9 PermaShield Pipe ( PSP*) CHEMICAL COMPATIBILITY

TABLE 1 - Chemical Compatihility Comparison (Maximum Use Temperatures)

e PermaSicd l FRP ' CRYO ‘ P
2 Ethoxy-ethanol 99% 122
Ethyl Acetate 200 NR 120 NR
Ethyl Acetoacetate 72*
Ethyl Acrylate 212
Ethyl Chioride 300 NR 73 NR
Ethyl Ether 200" NR 73 NR
Ethyl Formate 212
Ethylene Bromide 300 NR NR NR
Ethylene Chlorohydrin 72 200 NR NR
Ethylene Diamine 72 100 120 NR
Ethylene Dichloride 200 NR 140 NR NR
Ethylene Glycol 300 140 185 120 140
Ethylene Oxide 212* NR NR
Fatty Acids 300 210 73 120 140
Feric Chloride 300 210 185 180 140
Femic Nitrate 300 210 140 180 140
Ferric Sulfate 300 210 180 140
Ferrous Chloride 300 210 185 180 140
Ferrous Nitrate 300 210 140 140 73
Ferrous Sulfate 300 210 185 180 140
Fluorine Gas, Wet 23 73 NR 73
Fluoroboric Acid 250* 180 w/mat 73 73 140
Fluorosilicic Acid 300 73 140
Formaldehyde (Formalin) ‘ 200* 150 140 70
Formic Acid 250 100 73 73 73
Freon Dry 200 NR
Freon Wet 200 70 NR
Freon F-11 122* 75 73 140
Freon F-12 122* 73 73 140
Freon F-21 122+
Freon F-22 1223 73 NR
Freon F-113 122*
Freon F-114 122*
Fruit Juices, Pulp 300
Fuel Oils 300 70 80 150
Fuming Sulfuric Acid 122
Furan 100
Furfural (Furfuraldehyde) 212 NR NR NR

ANNOTATIONS: *=No Data Available Above Temperature Listed, NR = Not Recommended by Manufacturer,
Blank = No Data Available or Other Relevant Data Prevails, wimat = Synthetic Fiber Surfacing Mat Recommended by Manufacturer

Maximum use temperatures listed for PermaShiefd fluoropolymer banier coafing are based on tests of the resin with representative chemicals in valid laboratory or field tests.
PermaShield Pipe products treated with such coating may exhibit different properties and therefore no guarantee is expressed or implied as to the resuits obtained by the user. .Coatings
formulated from this resin, and finished products treated with such coatings may exhibit different properties. These data are intended for use by persons having technical skill and at
their own discretion and risk. Fab-Tech Incorporated makes no warranties, expressed or implied, and assumes no liability in connection with the use of this information.
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CHEMICAL i { S j
Gallic Acid 122* 73 225 140
| Gas-Natural 300 210 80 150
Gasoline, Leaded Refined 300 140 NR 140
Gasoline, Unleaded Refined 300 140 NR 140
Gasoline, Sour 300
Gelatin 212* 120 225 150
Gin 300
Glucose 300 220 225 150
Glycerine, Glycerol 300 220 225 125
Glycol (Ethylene Glycol) 200 140 185 225 140
Glycolic Acid (Hydroxy Acetic) 122* 100 73 225 140
Glycolis 300
Heptane 300 140 NR | 140
Hexane 250 100 70 70
Hydrochloric Acid (20%) 300 140 70 NR
Hydrobromic Acid (50%) 300 100 120
Hydrochloric Acid (up to 37%) 300 180 210 150 140
Hydrochloric Acid (Conc.) 200
Hydrochloric Acid (Gas) 200 210
Hydrocyanic Acid 300 150 225 150
Hydrocyanic Acid, 10% 300 180 73 140
H'ydroﬂ;uoric Acid (35%) 300 100 w/mat 125 70
Hydrofluoric Acid (50%) 300 NR NR 73 73
Hydrofluosilicic Acid 300 180 w/mat 225 70
Hydrogen Gas 300 250 73 73 140
Hydrogen Cyanide 300 225 140
Hydrogen Peroxide (50%) 140* 100 185 150 140
Hydrogen Peroxide (90%) 140* 100 70 140
Hydrogen Phosphide 122* 140
Hydrogen Sulfide (Dry) 300 210 185 150 140
Hydrogen Sulfide (Wet) 200* 210 ‘ 140
HYdroqhinone 212 140
4 Hydroxybenzene Sulfonic Acid 158 ‘
Hypochlorous Acid 300 140 140 73 140
fodine (Dry) 212* 150
lodine Solution 10% 212* 150 170 70
Isopropyl Ether 122*
Isooctane 300

ANNOTATIONS: * = No Data Available Above Temperature Listed, NR = Not Recommended by Manufacturer,
Blank = No Data Available or Other Relevant Data Prevails, w/imat = Synthetic Fiber Surfacing Mat Recommended by Manufacturer

Maximum use temperatures listed for PermaShield fluoropolymer barrier coating are based on tests of the resin with representative chemicals in valid laboratory or field tests.
PermaShield Pipe products treated with such coating may exhibit different properties and therefore no guarantee is expressed or implied as to the resuits obtained by the user. Coatings
formulated from this resin, and finished products treated with such coatings may exhibit different properties. These data are infended for use by persons having technical skill and at
their own discretion and risk. Fab-Tech Incorporated makes no warranties, expressed or implied, and assumes no liability in connection with the use of this informatien.




CHEMICAL

FRP* | CPVC® ‘ PP

°F of oF

Isopentyl Alcohol 122+

Isophorone 122

Isopropyl Alcohol 230 100 225 70

Jet Fuel-JP4 300 120 73 70 140

Jet Fuel-JP5 300 120 73 70 140

Kerosene 300 150 ‘ 73 150 140

Keytones 200 NR 70 NR

Lactic Acid 300 210 150 73

Laquers & Laquer Solvents 70 NR NR

Lard Oil 300 185 73 140

Lauric Acid 212* 140

Lauryt Chloride 212*

Lead Acetate 300 210 185 180 140

Lead Chioride 300

Lead Nitrate 300 220 125 140

Lead Sulfate 300

Lemon Oil 300

Lime Sulfur 122* 225 150

Linoleic Acid 2428 210 80 140

Linoleic Qil 250*

Linseed Oil 300 210 225 150

Linseed Oil, Blue 300

Lithium Bromide 212* 210

Lithium Hydroxide Saturated 300 70 140

LPG {Propane) 70 44 120 140

Lubriéating Qil, ASTM #1 300 200 70 140

Lubricating Oil, ASTM #2 300 200 70 140

Lubricating Oil, ASTM #3 300 200 70 140

Lye

~ Calcium Hydroxide 50% 200 180 140 70

Potassium Hydroxide 50% 200 180 140 70
Sodium Hydroxide 50% 200 180 140 70

Magnesium Carbonate 300 180 140

Magnesium Chloride 300 210 185 180 140

Magnesium Hydroxide 300 210 185 180 140

Magnesium Nitrate 300 210 185 180 140

ANNOTATIONS: * = No Data Available Above Temperature Listed, NR = Not Recommended by Manufacturer,
Blank = No Data Available or Other Relevant Data Prevails, wimat = Synthelic Fiber Surfacing Mat Recommended by Manufacturer

Maximum use femperatures listed for PermaShield fluoropolymer barrier coating are based on tests of the resin with representative chemicals in valid laboratory or field tests.
PermaShield Pipe products freated with such coating may exhibit different properties and therefore no guarantee is expressed or implied as to the results obtained by the user. .Coatings
formulated from this resin, and finished products freated with such coatings may exhibit different properties. These data are intended for use by persons having fechnical skill and at
their own discretion and risk. Fab-Tech Incorporated makes no warranties, expressed or implied, and assumes no liability in connection with the use of this information,
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CHEMICAL

Magnesium Sulfate
Maleic Acid

Malic Acid

Mercuric Chloride
Mercuric Cyanide
Mercuric Sulfate
Mercurous Nitrate
Mercury

Mesityloxide

Methane

Methane Sulfuric Acid 50%
Methyl Acetate

Methyl Acrylate

Methyt Alcohol (Methanol)
Methylamine

Methyl Bromide

Methyl Cellosolve
Methyl Chloride

Methyl Chloroform
Methyl Ethyl Keytone
Methyl Formate

5 Methyl 2 Hexanone
Methyl Isobutyl Keytone
Methyl Methacrylate
Methyl Sulfate

Methyl Sulfuric Acid

1 Methyl 2 Pyrrolidinone
Methylene Bromide
Methylene Chloride
Methylene lodine

Milk

Mineral Oil

Molasses
Monochlorobenzene
Monochlorodifluoromethane (F-22)
Monoethanolamine
Morpholine

Motor Oil

N, N Dimethyldodecylamine

PermaShield ’
25

300

250*
250*
250*
250*
250*
250*

122
300
151
122
122
70
70
300
300
300
122
122
212
122
122
122
300
122*
70
122
122
70
300
300
300
100
70
150
200
300

167

100
NR

NR
NR

AR

NR

140
210
140
NR

75
80
220

185

NR
NR

NR

185

73

150

70

70

180
70
NR
70
NR

NR

NR

70

212
120
225

70
175
150
140

140
140

140

NR

140
NR
NR
NR
NR

NR

NR
73

NR
NR
NR
150
140
150

NR
NR

150

ANNOTATIONS: *= No Data Available Above Temperature Listed, NR = Not Recommended by Manufacturer,

Blank = No Data Available or Other Relevant Data Prevails, wimat = Synthetic Fiber Surfacing Mat Recommended by Manufacturer

Maximum use temperatures listed for PermaShield fluoropolymer bamier coating are based on tests of the resin with representative chemicals in valid laboratory or field tests.

PermaShield Pipe products treated with such coating may exhibit different properties and therefore no guarantee is expressed or implied as fo the results obtained by the user. Coatings

formulated from this resin, and finished products treated with such coatings may exhibit different properties. These data are intended for use by persons having technical skill and at
their own discretion and risk. Fab-Tech Incorporated makes no warranties, expressed or implied, and assumes no liability in connection with the use of this information.
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TABLE 1 - Chemical Compatibility Comparison (Maximum Use Temnératures)

CHEMICAL Permngmem ] FRP'

Naphtha 300 200 73 120 140
Naphthalene 300 180 NR
Natural Gas 122

Nickel Chloride 300 210 185 180 140
Nickel Nitrate 300 210 140
Nickel Sulfate 300 210 185 180 140
Nicotine 122* 140
Nicotinic Acid 212* 140
Nitric Acid 10% 250*

Nitric Acid 30% 212

Nitric Acid 40% 212*

Nitric Acid 50% 122* NR 73 NR 100
Nitric Acid 70% 122

Nitric Acid 90% 122

Nitrobenzene 122 100 73 NR
Nitrogen Gas 70
Nitrous Acid 10% 212 150 NR 73
Nitrous Oxide 122* 70 70
Nitromethane 200

N Methylpyrrolidinone 70

Nonyl Phenol 122

2 Octanol 122

Oils, Crude 200 210 70 150
Oils, Mineral 300 210 140 70
QOils, Vegetable 300 210 140 140
Oleic Acid 250* 210 170 150
Oleum 30% 72 NR NR
Oleum 30% in Sulfuric Acid 72 NR NR
Oxalic Acid 122 210 140 70
Oxalic Acid 50% 122 185 180 140
Oxygen, Gas 300

Ozone 212 220 [ NR NR
Palmitic Acid, 10% 250 210 73 180 140
Paraffin 300 150 70 140
Pentanedione 2, 4 212

Pentyl Acetate 122

Perchloroethylene 200 100 NR NR
Perchloric Acid (10%) 200* 150 NR NR

ANNOTATIONS: * = No Data Available Above Temperature Listed, NR = Not Recommended by Manufacturer,
Blank = No Data Available or Other Relevant Data Prevails, w/mat = Synthetic Fiber Surfacing Mat Recommended by Manufacturer

Maximum use temperatures listed for PermaShield fuoropolymer barrier coating are based on tests of the resin with representative chemicals in valid laboratory or field tests.
PermaShield Pipe products treated with such coating may exhibit different properties and therefore no guarantee is expressed or implied as to the results obtained by the user. .Coatings
formulated from this resin, and finished products treated with such coatings may exhibit different properties. These data are intended for use by persons having technical skilt and at
their own discretion and risk, Fab-Tech Incorporated makes no warranties, expressed or implied, and assumes nio Rability in connection with the use of this information.
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TABLE 1 - Chemical Compatibility Comparison (Maximum Use Temperatures)

CHEMICAL Permgghield‘ ‘ F5F13 ’ CFz\éC : J PCIEJ
Perchloric Acid (72%) 200" 200* 200*
Perchloric Acid (up to 30%) 200 80 80 80
Petroleum Oils, Sour 212 200 70 150
Petroleum Oils, Refined 212¢ 200 70 150
Phenol 122 NR NR NR
Phenyihydrazine 122* NR
Phosphoric Acid 10% 300
Phosphoric Acid 30% 300
Phosphoric Acid 50% 300
Phosphoric Acid 85% 300 210 73 180 140
Phosphorous Oxychloride 122
Phosphorous Pentoxide 212* 73 73 73
Phosphorous Trichloride 212* NR NR NR
Phasphorous Yellow 70*
Photographic Solutions (Developers) 300 70 150 140
Picric Acid 70* 120 70 NR
Potash 300
Potassium Alum 300
Potassium Aluminum Sulfate 300 210 225 150
Potassium Acetate 70 70 150
Potassium Bichromate 250* 210 225 150
Potassium Bisulfate 250*
Potassium Borate 250* 140
Potassium Bromide 250 210 180 140
Potassium Carbonate Saturated 300 150 225 150
Potassium Chlorate Aqueous 300
Potassium Chloride 300 210 185 180 140
| Potassium Chromate 300 140 225 140
Potassium Chlorate 300 140 180 140
Potassium Cyanide 300 140 185 225 140
Potassium Dichromate 300 210 185 225 140
Potassium Ferricyanide 300 210 225 140
Potassium Ferrocyanide 300 210 140 150
Potassium Hydroxide (50%) 300 150 w/mat 185 150 140
Potassium lodide 250* 200 176 140
Potassium Nitrate 300 210 225 140
Potassium Perchlorate 122* 140
Potassium Permanganate 10% 300 210 150 | 140
Potassium Permanganate 25% 300 210 150 140
Potassium Persulfate 122* 210 140

ANNOTATIONS: * = No Data Available Above Temperature Listed, NR = Not Recommended by Manufacturer,
Blank = No Data Available or Other Relevant Data Prevails, w/imat = Synthetic Fiber Surfacing Mat Recommended by Manufacturer

Maximum use temperatures listed for PermaShield fluoropolymer barrier coating are based on tests of the resin with representative chemicals in valid laboratory or fisld tests.
PermaShield Pipe products freated with such coating may exhibit different properties and therefore no guarantee is expressed or implied as to the results obtained by the user, Coatings
formulated from this resin, and finished products treated with such coatings may exhibit different properties. Thesa data are intended for use by persons having fechnical skill and at
their own discretion and risk, Fab-Tech Incorporated makes no warranties, expressed or implied, and assumes na liability in connection with the use of this information.
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TABLE 1 - Chemical Compatibility Compatison (Maximum Use Temperatures)

CHEMICAL Perm'caFShieId' ‘ Fng? ‘ CPVC I
Potassium Sulfate 300 210 225 150
Propane 300 44 73 70 70
Propyl Acetate 122
Propy! Alcohol (Propanol) 122 100 225
Pydravi ' 70 70
Pyridine 200 NR 140 NR
Pyrogallic Acid 122* 70 140
Pyroligneous Acid 100
Pyroligneous Acid 10% 200 100 70 70
Salicyclic Acid 250* 160 70 140
Salicylaldehyde 122 NR
Salt Brine 10% 250 210 225 140
Sea Water 250 210 225 140
Silicic Acid 300
Silicone Qil 300 150 70
Silver Nitrate 300 210 ‘ 70 70
Silver Sulfate 300
Soap Solutions 300 140 225 140
Skydrol 500 & 7000 70 70
Sodium Acetate 300 210 185 180 140
Sodium Alum 300
Sodium Benzoate 300 180 140 170 140
Sodium Bicarbonate 300 210 185 180 140
Sodium Bichromate 212* 210 140 70
Sodium Bisulfate 300 210 180 140
Sodium Bisulfite 300 210 185 180 140
Sodium Borate (Borax) 300 210 140 150
Sodium Bromide 300 210 180 180 140
Sodium Carbonate Saturated 300 150 185 180 140
Sodium Chlorate 300 210 180 70
Sodium Chloride 300 200 210 225 150
Sodium Chlorite Saturated 250*
Sodium Chromate 10% 100 210 140
Sodium Cyanide 300 210 wimat 185 180 140
Sodium Dichromate 212* 210 140 70
Sodium Fluoride 300 180 140 185 140
Sodium Hydrosulfide 50% 300
Sodium Hydroxide 15% 300 150 wimat
Sodium Hydroxide 30% 250

ANNOTATIONS: *=No Data Available Above Temperature Listed, NR = Not Recommended by Manufacturer,
Blank = No Data Available or Other Relevant Data Prevails, wimat = Synthelic Fiber Surfacing Mat Recommended by Manufacturer

Maximum use temperatures listed for PermaShield fiuoropolymer barrier coating are based on tests of the resin with representative chemicals in valid laboratory or field tests.
PermaShield Pipe products freated with such coating may exhibit different properties and therefore no guarantee is expressed or implied as to the resulis obtained by the user. .Coatings
formulated from this resin, and finished products treated with such coatings may exhibit different properties. These data are intended for use by persons having technical skill and at
their own discretion and risk. Fab-Tech Incorporated makes no warmanties, expressed or implied, and assumes no liability in connection with the use of this information.
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CHEMICAL PRt ' A ‘ Sxi |

Sodium Hydroxide (50%)(Caustic Soda) 250 180 w/mat 210 180 100
Sodium Hypochlorite 5% 250 150 w/mat 185 120 73
Sodium lodide 300
Sodium Metaphospate 300 70 150
Sodium Nitrate 300 210 225 150
Sodium Nitrite 300 210 185 180 140
Sodium Perchlorate 250* 170 140
Sodium Peroxide 300 80 212 120
Sodium Phosphate, Alkaline 300 210 225 70
Sodium Phosphate, Acid 300 210 180 70
Sodium Phosphate, Neutral 300 210 225 70
Sodium Silicate 300 210 w/mat 180 150
Sodium Sulfate 300 210 185 150 140
Sodium Sulfide 300 210 185 150 140
Sodium Sulfite 300 210 185 150 140
Sodium Tetraborate (Borax) 300 210 140 150
Sadium Thiosulfate (Hypo) 300 70 150 150
Sour Crude Oil 300 \ 210 140
Stannic Chloride 300 180 185 225 150
Starch 300
Stearic Acid 300 210 185 73 140
Stearoyl Chloride 250
Steam 300 220 185 NR
Stoddard's Solvent 300 210 70 125
Succinic Acid 212*
Sulfate Liquors 212
Sulfite Liquor 212*
Suifolane 200
Sulfur 300 250 225 140
Sulfur Chloride 70* NR NR 70
Sulfur (Molten) 250 NR NR
Sulfur Dioxide Gas Wet & Dry 300 210 NR 73 73
Sulfuric Acid 10% 300
Sulfuric Acid 50% 300 180 210 150 140
Sulfuric Acid 90% 300 NR 210 73 140
Sulfuric Acid 93% 300
Sulfuric Acid 96% 300

| Sulfuric Acid 98% 300
Sulfuric Acid {Conc.) 300 NR NR NR
Sulfuric Acid (Fuming-Oleum) 300 |

ANNOTATIONS: * = No Data Available Above Temperature Listed, NR = Not Recommended by Manufacturer,
Blank = No Data Available or Other Relevant Data Prevails, wimat = Synthetic Fiber Surfacing Mat Recommended by Manufacturer

Maximum use temperatures listed for PermaShietd fluoropolymer barrier coating are based on fests of the resin with representative chemicals in valid laboratory or field tests.
PermaShield Pipe products treated with such coating may exhibit different propertias and therefore no guarantae is expressed or implied as to the results obtained by the user. Coatings
formulated from this resin, and finished products treated with such coatings may exhibit different properties. These data are intended for use by persons having technical skill and at
their own discrefion and risk. Fab-Tech Incorporated makes no warranties, expressed or implied, and assumes no liability in connection with the use of this information.




17 PermaShield Pipe ( PSP®) CHEMICAL COMPATIBILITY

CHEMICAL PemaShield ‘ il oy PP’ ’ Pchf
Sulfurous Acid 212* 120 225 150
Tall Oil 300 150 175 140
Tannic Acid 300 210 185 180 140
Tanning Liquors 250" 225 150
Tar 300 70 70
Tartaric Acid 250* 210 150 140
Tetrachloroethylene 200 120 70 70
Tetraethyl Lead 300 150 140
Tetrahydrofuran 100 NR NR NR
Tetramethyl Ammonium Hydroxide 212
Thionyl Chloride 122* NR 120 70
Thread Cutting Oils 300
Toluene (Tolvol) 200 140 NR NR NR
Toluenesuifonic Acid (sol. sat.) 158
Tomato Juice 212* 210 185 180 70
Transformer Qil 212* 210 150 70
Tricresyl Phosphate 2125 140 150 70
Tributyl Phosphate 122 NR
Trichloroacetic Acid 122 150 140
Trichlorobenzene 122
Trichloroethylene 100 NR NR NR
Trichloroethylene 1, 1, 1 70 140 125 70
Trichloroethylene and Nitric Acid 122
Trichloroethylene in Methanol 122
Trichlorotrifluoroethane (F-113) 70 70 73
Triethanolamine 75 120 170 140
Triethylamine 122
Triethylene Tetramine 122
Triethyl Phosphate 212"
Triphenyl Phosphite 100
Trisodium Phosphate 300 210 185 225 150
Turpentine 300 100 73 NR 125
Urea 212* 140 185 225 70
Vaseline 300
Vinegar 212* 210 225 150
Vinyl Acetate 122 NR NR NR

ANNOTATIONS: * =No Data Available Above Temperature Listed, NR = Not Recommended by Manufacturer,
Blank = No Data Available or Other Relevant Data Prevails, w/imat = Synthetic Fiber Surfacing Mat Recommended by Manufacturer

Maximum use temperatures fisted for PermaShield fluoropolymer barrier coating are based on tests of the resin with representative chemicals in valid laboratary or field tests.
PermaShield Pipe products treated with such coating may exhibit different properties and therefore no guarantee is expressed or implied as to the results obtained by the user. .Coatings
formulated from this resin, and finished products treated with such coatings may exhibit different properties. These data are intended for use by persons having technical skifl and at
their own discretion and risk. Fab-Tech Incomporated makes no warranties, expressed or implied, and assumes no liability in connection with the use of this information.




CHEMICAL Permg?hield |

Water 300 210 210 180 140
Water, Acid Mine 300 210 225 150
Water, Braskish 300
Water, Deionized 300 210 225 150
Water, Demineralized 300 210 225 150
Water, Distilled or Fresh 300 ‘ 210 225 150
Water, Salt 300 210 225 150
Water, Sea 300 210 225 150
Water, Sewage 300
Whiskey 300 80 225 150
White Liquor 212* 180 140 150
Wines 212% 180 225 150
Xylene (Xylo! Xylole} 200 70 NR NR NR
Zinc Chioride 300 210 185 225 140
Zinc Nitrate 300 210 225 140
Zinc Suifate 300 210 185 225 140
|
Plating Solutions
Plating Solutions, Brass 212* 180 185 180 140
Plating Solutions, Cadmium 212* 220 185 180 140
Plating Solutions, Chrome 212* 140 210 180 140
Plating Solutions, Copper 212* 120 210 180 120
Plating Solutions, Gold 212* 180 185 180 125
Plating Solutions, Lead 212* 160 225 140
Plating Solutions, Nickel 212* 180 ‘ 225 140
Plating Solutions, Rhodium 212*
Plating Solutions. Silver 212* 180 225 150
Platihg Solutions, Tin 212* 210 225 150
Plating Solutions, Zinc 212* 180 225 | 150

ANNOTATIONS: * = No Data Available Above Temperature Listed, NR = Not Recommended by Manufacturer,
Blank = No Data Available or Other Relevant Data Prevails, wimat = Synthetic Fiber Surfacing Mat Recommended by Manufacturer

1 Fluoropolymer barrier resin. From Fab-Tech, Inc. Colchester, VT.
2 Vinyl Ester. From Koppers Company, Inc. Pittsburgh, PA.

3 Chlorinated Polyvinyl Chloride. Class 23447-B.

4 Polypropylene. Type 1. Polyolefin.

5 Polyvinyl Chioride. Class 12454-B.

Maximum use temperatures listed for PermaShield flucropolymer barrier coating are based on tests of the resin with representative chemicals in valid laboratory or field tests.
PermaShield Pipe products freated with such coating may exhibit different properties and therefors no guarantee is expressed or implied as to the results obtained by the user. .Coatings
formulated from this resin, and finished products treated with such coatings may exhibit different properties. These data are intended for use by persons having technical skill and at
their own discrefion and risk. Fab-Tech Incorporated makes no warranties, expressed or implied, and assumes no liability in connection with the use of this information.
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CHEMICAL

Abietic Acid
Acetic Acid, Crude
Pure
Vapors
Acetic Anhydride
Acetone
Acetophenone
Acetylene
Acrylic Anhydride
Allyl Acetate
Allyl Methacrylate
Aluminum Chloride
Aluminum Fluoride
Aluminum Hydroxide (Solid)
Aluminum Nitrate
Aluminum Sulfate
Alums
Ammonia, Liquid
Ammonia, Gas, 150°F & Below
Above 150°F
Ammonium Chloride
Ammonium Hydroxide
Ammonium Nitrate
Ammonium Phosphate
Monobasic
Dibasic
Tribasic
Ammonium Sulfate
Amyl Acetate
Aniline, Aniline Oil
Aniline Dyes
Aqua Regia
Barium Chloride
Barium Hydroxide
Barium Sulfide
Benzaldehyde
Benzene, Benzol
Benzonitrile

L e e e T T N N N S U U N U G (. Qe Q" N
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Permg§hield Pipe ( PSE?') CHEMICAL COMPATIBILITY
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CHEMICAL

Benzoyl Chloride
Benzyl Alcohol

Borax
Boric Acid
Brine
Bromine

Butadiene
Butane
Butyl Acetate

N-Butyl Amine
Butyl Methacrylate

Calcium Chloride

Capolactam

Wet
Carbon Disulfide
Carbon Monoxide

Carbonic Acid

Chlorine, Dry
Wet
Chlorine Dioxide

Wet
Chloroacetic Acid
Chloroethylene
Chioroform

Black Sulfate Liquor
Bleach (Sodium Hypochlorite)

Bromine Trifluoride

Butyl Alcohol, Butanol

Calcium Bisulphate
Calcium Hypochlorite

Carbolic Acid, Phenol
Carbon Dioxide, Dry

Carbon Tetrachloride

Cetane (Hexadecane)

Chlorine Trifluoride

Chlorazotic Acid (Aqua Regia)
Chloronitrous Acid (Aqua Regia)
Chlorinated Solvents, Dry

Rl e T I T S e S . e e D —-J ™" YRS G Vi S A Gy

1 = Recommended (little or no effect)

O =Insufficient Data

N = Not Recommended




PermaShield Pipe ( PSP*) CHEMICAL COMPATIBILITY 20

TABLE 2 - Chemical Compatihility of 100% PTFE Gore-Tex" Sealants

CHEMICAL CHEMICAL

CHEMICAL CHEMICAL

Chlorosulfonic Acid
Chromic Acid
Chromic Anhydride
Chromium Trioxide
Citric Acid
Copper Chloride
Copper Sulfate
Cresols, Cresylic Acid
Cyclohexane
Cycloheanone
Dibutyl Phthalate
Dibutyl Sebacate
Diethyl Carbonate
Dimethyl Ether
Dimethyl Hydrazine, Unsymmetrical
Dimethyl Formamide
Dioxide
Dow Therm A
Dow Therm E
Ethane
Ethers
Ethyl Acetate
Ethyl Alcohol
Ethyl Cellulose
Ethyl Chloride
Ethyl Ether
Ethyl Hexoate
Ethylene
Ethylene Bromide
Ethylene Glycol
Ethylene Oxide
Femic Chloride
Ferric Phosphate
Ferric Sulfate
Fluorine, Gas
Liquid
Fluorine Dioxide
Formaldehyde

RESISTANCE
RATING

L A e T T I R e e T N U S N (O S S e G G PO G —

Formic Acid

Glycerine, Glycerol
Glycol
Grain Alcohol
Green Sulfate Liquor
Heptane
Hexachlorosthane
Hexane
Hydrazine
Hydrobromic Acid
Hydrofluoric Acid, less than 65%
‘ 150°F and Below
Above 150°F
65% To Anhydrous
Hydrofluoric Acid, Anhydrous
Hydrofluorosilicic Acid
Hydrofluosilicic Acid
Hydrogen Gas, +150°F To -350°F
Above 150°F
Hydrogen Fluoride
Hydrogen Peroxide 10-90%
Hydrogen Sulfide
Dry, 150°F and Below
Dry, Above 150°F
Wet, 150°F and Below
Wet, Above 150°F
lodine Pentafluoride
Isobutane
Isopropyl Alcohol
Jet Fuels
Kerosene
Lactic Acid, 150°F and Below
Above 150°F
Lime Saltpeter (Calcium Nitrates)
Lubricating Oils, Sour
Refined

N S o A . N T U G W (R (e Gy — |

RESISTANCE
RATING

1 = Recommended (little or no effect)

O = Insufficient Data

N = Not Recommended




__PermaShield Pipe ( PSP®) CHEMICAL COMPATIBILITY

CHEMICAL

Lye

Magnesium Chloride
Magnesium Hydroxide
Magnesium Sulfate
Mercuric Chloride
Mercury

Methane

Methanol, Methyl Alcohol
Methylacrylic Acid
Methyl Chloride
Methyl Ethyl Keytone
Methyl Methacrylate
Mineral Oils

Molten Alkali Metals
Muriatric Acid
Naphthalene
Naphthas

Naphthols

Natural Gas

Nickel Chloride
Nickel Sulfate

Nitric Acid, Crude

Less Than 30%

Above 30%

Red Fuming
Nitrobenzene
2-Nitro-Butanal
Nitrocalcite (Calcium Nitrate)
Nitrogen Tetroxide
Nitromethane
2-Nitro-2-Methal-Propanol
Nitromuriatic Acid (Aqua Regia)
Nitrohydrochloric Acid

(Aqua Regia)

Norge Nitter (Calcium Nitrate)
Norwegian Saltpeter

(Calcium Nitrate)

N-Octadecyl Alcohol

e e e e e e e e e T e T T e N S~ S S S P G (T G O

TABLE 2 - Chemical Compatihility of 100% PTFE Gore-Tex" Sealants

CHEMICAL

Oleic Acid

Oleum

Oxalic Acid

Oxygen, Gas, 150°F and Below
Gas, Above 150°F
Liquid, Down to -350°F
Liquid, Below -350°F

Ozone

Palmitic Acid

Pentachlorophenol

Perchloric Acid

Perchloroethylene

Petroleum Qils, Crude
Refined

Phenol

Phosphoric Acid, Crude
Pure, Less Than 45%
Above 45%, 150°F and Below
Above 45%, Above 150°F

Phosphorus Pentachloride

Phthalic Acid

Picric Acid, Molten

Water Solution

Pinene

Piperidene

Polyacrylonitrile

Potash, Potassium Carbonate

Potassium Acetate

Potassium Bichromate

Potassium Chromate, Red

Potassium Cyanide

Potassium Dichromate

Potassium Hydroxide

Potassium Permanganate

Potassium Sulfate

Producer Gas

Propane

Propylene

e

1=Recommended (little or no effect)

O = Insufficient Data

N = Not Recommended




PermaShield Pipe ( PSP*) CHEMICAL COMPATIBILITY 22

TABLE 2 - Chemical Compatihility of 100% PTFE Gore-Tex* Sezilanls

CHEMICAL

CHEMICAL

Propyl Nitrate 1 Sulfur Chloride 1
Prussic Acid, Hydrocyanic Acid 1 Sulfur Trioxide, Dry 1
Pyridine 1 Sulfuric Acid
Saltpeter, Potassium Nitrate 1 10%, 150°F and Below 1
Silver Nitrate 1 10%, Above 150°F 1
Soda Ash, Sodium Carbonate 1 10-75%, 150°F & Below 1
Sodium Bicarbonate, Baking Soda 1 75-95%, 150°F & Below 1
Sodium Bisulfate 1 75-95%, Above 150°F 1
Sodium Chloride 1 Fuming 1
Sodium Cyanide 1 Sulfurous Acid 1
Sodium Dioxide 1 Tannic Acid 1
Sodium Hydroxide 1 Tartaric Acid 1
Sodium Hypochlorite 1 Tetrabromoethane 1
Sodium Metaphosphate 1 Toluene 1
Sodium Metaborate Peroxhydrate 1 Trichloroacetic Acid 1
Sodium Nitrate 1 Trichloroethylene 1
Sodium Perborate 1 Tricresyl Phosphate 1
Sodium Peroxide 1 Triethanolamine 1
Sodium Phosphate, Monobasic 1 Turpentine 1
Dibasic 1 Vamish 1
Tribasic 1 Vinegar 1
Sodium Silicate 1 Vinyl Chloride 1
Sodium Sulfate 1 Vinyl Methacrylate 1
Sodium Sulfide 1 Water, Mild Acid, With Oxidizing Salt 1
Sodium Thiosulfate, "Hypo" 1 No Oxidizing Salts 1
Sodium Superoxide 1 Whiskey And Wines 1
Stannic Chloride 1 Wood Alcohol 1
Steam 1 Yienes 1
Stearic Acid 1 Zinc Chloride 1
Styrene 1

1 = Recommended (fittle or no effect) 0 = Insufficient Data N = Not Recommended

This chemical compatibility guide was assembled from know compatibility data for PTFE materials and should be used only
as a general quide for determining the suitability of Gore-Tex® sealants for specific applications. An independent study of the
compatibility with your specific fluids is advised for confirmation of chemical compatibility. When immersion tests are performed
with Gore-Tex® sealants, the test sample must be first precompressed at 250psi minimum. Immersion test samples are available
for your use, free of charge from our Elkton, Maryland facility.
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About Fab-Tech

The success of any company is dependent on its
workforce. This has certainly been the case with
Fab-Tech. From dedicated office personnel to skill-
ed and motivated craftsmen, the work environment
is one of exceptional teamwork. This business ap-
proach has earned Fab-Tech the distinction as one
of the most responsive and innovative companies in
the metal fabrication industry. Fab-Tech takes great
pride in its workforce and boasts the finest forming,
fabricating, welding and coating facilities in North
America, totaling over 78,000 square feet.

Customer Service

Fab-Tech is fully dedicated to complete customer
service. Since each exhaust fitting is essentially
manufactured to order, communication is critical.
We work very closely with contractors, engineers
and end-users to assure the finished product is
consistent with prints, shop drawings and cut
sheets. In addition, our professional engineering
staff is also available to evaluate and design your
custom fabrication as well as provide installation
supervision and training upon request. Constantly
aware of valuable lead time and the need for mini-
mal delays, Fab-Tech is capable of round-the-clock
manufacturing and expedited turn around. Fab-
Tech continues to strive for new and better ways to
serve our customers, from initial order to final instal-
[ation.

m FAB.TECH
4 INCORPORATED

480 Hercules Drive,
Colchester, VT 05446 U.S.A.
Tel: 802-655-8800

Fax: 802-655-8804

Email: sales@fabtechinc.com

Visit our website at: www.fabtechinc.com

PSP* is a registered trademark of Fab-Tech, Inc.

Technical information contained in this document is
subject to change without notice.

PSP® also manufactured under license in Taiwan,
South Korea, and China.

© COPYRIGHT 2007 FAB-TECH, INC. REV: 11/1/06 BROO0111A Printed in the USA 11/06
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STRUCTURAL ANALYSIS OF THE
EXISTING STEEL K-SERIES ROOF JOISTS
TO SUPPORT A NEW 15001b EXHAUST FAN

AT SANDIA NATIONAL LABORATORES
BUILDING 1090

PREPARED FOR:
BRIDGERS & PAXTON CONSULTING ENGINEERS, INC.

APRIL 2015
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CALCULATION SHEETS: 1 THROUGH3 (- oA [fz,"(

BY:
QUIROGA-PFEIFFER ENGINEERING CORPORATION
6621 GULTON COURT NE
ALBUQUERQUE, NM 87109
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7%
"BEAMANAL.xIs" Program
Version 2.3

SINGLE-SPAN BEAM ANALYSIS
For Simple, Propped, Fixed, or Cantilever Beams

Job Name: [SNL Building 1080 ES&H PRD Subject; |Exist. 24K7 Joist Analysis w/ New Fan
Job Number: |6100.83 Originator: [DGG | Checker: |
Input Data: 6
e
Beam Data: %  Simple Beam b
Span Type?| Simple yé a 1
Span, L =| 41.0000 |t. “#7  Propped Beam +P - M +we
Modulus, E =| 29000 |ksi \ y wb ] N\
Inertia, | =| 248.70 |[in4 = Fixed Beam 4 133 7R W
e e 'y El _1 L A
Beam Loadings: Cantilever Beam % RL—s x RR
Full Uniform; Nomenclature
w=[_0.1850 Jwipsi.
Start End Results:
Distributed:| b @) | wb (kipsift) e (i) | we (kipsit) Reactions:
#1: RL=| 480k RR=| 3.98k
#2: ML= N.A. MR = N.A.
#3: Maximum Moments:
#4: +M(max) =| 42.87 ft-k @x=| 19.47ft.
#5: -M(max) =| 0.00 ft-k @x=| 0.00ft.
#6: Maximum Deflections:
#7: -Afmax) =| -1.834 in. @x=| 20.23ft.
#8: +A(max) =| 0.000 in. @x=| 0.00ft.
A(ratio) = L/268
Point Loads: a(ft) P (kips) -
#1[ 45000 | 0.60 e
#2:| 8.5000 0.60
#3.
#4;
#5: w
#6: g
#7: 'g;
#8: F
#9:
#10:
#11:
#12: 50
#13: x (i)
#14: 55 Moment Diagram
#15; . 45.0
2 %o
Moments:[ ct) | M (kips) | £ 500
#: z
=
X (ft.)
10f1 9/24/2014 3:23 PM



