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I. EXECUTIVE SUMMARY

This document provides analysis and proposed modifications to correct current issues at
Building 1090. Electrical modifications will add additional emergency Iighting 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 I 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
• A terminal unit will provide supply air to Lab 170A, and the supply air in Lab 170 will

be reduced.
• Some equipment will be removed and stored for relocation into Lab 186 during

Phase II.
• 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 II 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 I will be relocated to Lab 186 and

reconnected.
• A furnace will be removed and stored for reinstallation in Lab 184 during Phase III.
• 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 III.

• 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 III.

• 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 II must be completed, and Lab 186 fully operable prior to advancing to Phase III.

Phase III 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 II, 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 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.
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II. 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
IN W.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

III. 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
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General

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

• 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.

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

• 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

• IBC 2009: Type IIB non-combustible
• NFPA 220: Type II 000 non-combustible

Occupancy

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

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

B&P Project No. 5940.509 Page 4 February 2015



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

ono BRIDGERS

Separation of occupancy

IBC
• 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

• Table 1018.1: occupancy group B with sprinkler — fire rated corridors are not
required.

• Table 1016.1: maximum travel distance to an exit = 300ft
o Existing travel distances will not be impacted by this project.

• 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

• 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.

• 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.

IV. 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) Iocalized 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:

• Lab 170
o Hood Number K3165
o 12 Foot Kewaunee Supreme Air Model

• Lab 184
o Hood number K3180
o 6 Foot Fisher Scientific Safety-Flow Model

• Lab 186
Hood number K3172
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 ("-11", "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 Iabeled 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 "Tr 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 Iab
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 "roor 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 Iocated 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 flow 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,
Iightning 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 (RDTs). 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 II 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 III.

Phase I 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 II. 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 II 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 I 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 III.

• 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 I
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 III.

• 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 I
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 III.
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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 II must be completed, and Lab 186 fully operable prior to advancing to Phase III.

Phase 111 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 II, 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.

Structural

Structurally the project consists of supporting one new 1500 lb 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 6'4' 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.

B&P Project No. 5940.509 Page 13 February 2015



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

Imo BRIDGERS

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
SNL Project No.: 170536
Buildinq 1090 —Exhaust Modifications 60% Desiqn Basis

is BRIDGERS

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 providinq 
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 lb 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 modifications 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 L6-15R 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 sufficient time and lighting
available to turn off their experiments, close the sashes to alI 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:

• 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.

• 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 31st, 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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Pa e 1 of 9
Calculation Title: 1090 Exhaust Modifications—
Exhaust Static Pressure Calculation

Project #: 179374 Date: 2/02/2015

Calculation No.: MCAL.001 QA Level: 60% Revision:

Calculation Approval: Rev Date: Rev Date:
Originator Name: M. Mentillo By: By:

Checker Name: A.Beck By: By:

Purpose:
To determine the duct static pressure losses associated with the exhaust air for the
bypass exhaust fan.

Scope: Calculate exhaust fan external static pressure, serving Lab 184.

DESIGN BASIS

Design Input: Duct routing aspects (straight sections, fittings, etc)

Criteria:
To provide adequate pressure required to exhaust Lab 184 and the three PVC fume
hoods.

Assumptions: None

References ASHRAE 2013 Fundamentals, design airflows, and duct layout

Method

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.
Manufacturers 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 number. VariTrane Duct Designer

2. If required by contract, validation/verification info on file. ❑Y OR ❑N OR ❑NIA

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 In uts
ltem

Number

item

Description

Airflow

Volume
CFM

Rectangular Duct Round Duct
Diameter

in.

Duct
Length

ft

Fitting

Loss
Coefficent

Equipment

Loss
in w.g.

Equiv.

Diameter
De in

Height
in.

Width
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 0.11 0.0 12.00

5 Straight Duct 1660 12 3 0 0.0 12.00

6 VAV Exhaust
Valve

1660 12 0 0 0.5 12.00

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

11 90 Elbow 1660 16 0 0.11 0.0 16.00

12 Straight Duct 3320 16 4.5 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 Out uts

ltem

Number

item

Description

Duct

Velocity

FPM

Reynolds

Number

Re

Duct

Roughness

Factor

Friction

Factor

f

Air

Density

lbm/ft3

Item Total
Pressure
Loss

in. w.g.

Cumulative
Total

Pressure Loss

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 2113.6 217107 0.0005 0.01858 0.061 0.013 0.644

6
VAV Exhaust

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 2282.7 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 =

10% Safety Factor =

Total =

Total

2.105
0.211 

2.316

2A0

OM=
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Fitting Loss Calculator
VealTram" Duct Derdgner

Frning
Munger

Fitting
awe ovecrelloi

Angle
Length Pt
De m

,.. dill
in

limghl
in

Diameter
m.

Aldo(
Min

Velocity
Vol

Velocity
Pressure

lir. ws
lins

C0e1fic6r8

lond
Pessute
Loss
In wp

0001 MOW CD3-1 90 deg , teatinenpect ti0.1 5 lnlel 42 1.660 2 114 alma
Oulnd 12 1660 2 114 02069 0 11 0.0316

Drench 1
Brsnch 2

0002 Eeow CD33 15 deg , deenemped aDe1 5 lnle1 12 1,680 2 114 0 2869

D
0041

1rench 
liganch2

12 1680 2 114 0 2869 0 07 0 02Ce

0003 Feat/ C3311 90deg dm stanped, 01:1".1 .0 Inlet 16 1.660 1 189 0.0905
011114.1 !6 1660 1 189 0.0305 0.11 0.01 t0

Branch 1
&arch 2

0004 Juncten SD6-1 tIty 46 deg wia talet t6 3.320 2 379 0 3612
Ouflid le 1660 1.139 00905 0,19 aoira

Drench 1 12 1 680 2 114 0 2858 0 49 D 1408
Stench 2

eace -Dermot 304-1 nuirai ID tourd 60 00 Net 12 3320 4.227 1.1430
Oirliel 16 3 320 2 378 0.3619 l 60 0 3602

Starch 1
firanc142

0006 ',Arguer 3134.2 feCIEVVIAT 10 round lnlid 33 20 &AN 1 087 0 0758
33 00 01.4141 20 4910 2 283 0 3335 0 06 0 0213

Brsrchl
11,anch2

0457 EtC1* 003.1 90 deg gm efterced iO3,1 5 lithe 20 A 680 2 283 0 3335
Cothd 20 4,980 3 283 0 3335 0 '1 0 0367

&swirl
Branch Z

NM .1t111t1I015 606-6 cow , ewe» tee WA/anes 110 lnlet 12 830 1067 0 C116 282 0.1441
Op

Outlet 12 1.660 2,114 0.2859
&etch 1 12 930 1 057 0 0715 2 02 0 144e
Ekenc142

Number ot fittings Stotionied For This System 5

FOw Viultatme Duct Desioner rocairoJeted al 1 4D D:PM m 2112016
PiDgen Summary Report Peg. I pf
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Pa e 1 of 9
Calculation Title: Building 1090- Electric Room
Cooling Load Calculation

Project #: 179374 Date: 02/05/2015

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 electrical room.

Scope: Electrical Room 190, IDR Room 192.

DESIGN BASIS

Design Input:
Quantities of user equipment for each room, rated wattage for equipment, load
diversity based on ASHRAE heat gain values.

Criteria:
Cooling Temperature Setpoint of 75 Deg F. 55 Deg F cooling supply air temperature.
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

were used to generate system
the existing roof top unit

load.

Method Computer Calculation

Results Cooling Load required

Conclusions
The cooling load calculations
the load. It was determined that
1, is sufficient to meet the increased

minimum sizes to meet
cooling only system, RTU-

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. ❑Y OR ❑N OR ❑N/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:

B&P Project No. 5940.378 Page 25



ma BRIDGERS
Form IWP —EC3.2 2F
Calculation Summary Sheet

Table t General Purpose Dry-Type Units Having an SVC Temperature Rise

Temperature
Rise (°C)

Raled Voltage

(V)

Kilo-Volt-
Amps

Average No
Laad Lasses

MI)

Average Full
Load Losses

(vri

, 100% Margo
Total Losses

liwt

80% Margie 1 50% Margin
Total Losses Total Losses
(W) MI

80 480D-208Y 15 330 2T7 607 507 399

80 480D-208Y 25 530 502 1032 /151 656

80 4801)-208Y 30 415 616 5 1032 810 569

0 4110D-208Y 37,5 530 671 1201 959 698

BO 48013-208Y 45 487.5 963.5 1451 1104 728

80 4801)-208Y 50 700 1371 2071 1577 1043

80 480D-208Y 75 725 1969 5 2695

270

1983

2127

1217

80 480D-2011Y 112,5 700 2230 1258

110 480D-208Y 150 1075 2136 3211 2442 1609

80 480D-208Y [ 225 1450 2820.5 4271 3255 2155

80 480D-2011Y I 300 1650 3279 4929 3749 2470

80 480D-2118Y 1-- 500 291.10 4857 7757 6008 41 4

80 48015-208Y 750 3641) 4572 12212 91 xb 5783

80 1 15W-480Y T 500 2400 5000 7400 5600 3650

80 15BD-480Y 750 2800 9000 11800

1 00

8560 5050

BO 15kD-480Y 1000 150(1

5000

6500

9600 9644 5900

BO 151‘1)-480Y 1500 11600 16600 12424 7900

80 151iD-4811Y 2000 15500 22000 16420 /0375

80 15BD-4811Y 2500 7200 [ 18500 25700 19040 11825

RESULTS

Transformers

Therc Plea varicty of different transfomter types. A small
sample of the available data is presented hcre, Tablet presents
information concerning general purpose dry-type units, with
an flOT temperature risc. Other units could have different
temperature rises, Table 2 contains data concerning general
purpose hquid-filled units. The full-load loss figures in Tables
l and 2 correspond to rared current. The losses at any frac-

tional load can be determined by

Total. losses = no load losses 4- load losses x (my (1)

where
LF the toad fraction, Le., the fraction of futMoad current

(between TATO and one).
Transformer losses are not a strong function or environ-

mental temperaturre thus, the full-load and no-load tosses can
be considered as constam rcgardless of the ambient tenpera-
turc

Those power and lighting transformers (and larger units)
built and tested in acCordance with the NEMA TP1 Standard
(NEM A 1996) have maximum efficiencies that either exceed
or meet those efficiencies shown in Table 3 at n given percent-

/41-1RAE Trarisactions: Symposia

age of load. For low-voltage units (600, 208, 120 volts), the

given load percentage for peak efficiency is 35%, while fOr
medium-vnitage units, the load value for peak efficiency is
50%. The efficiencies of these diytype units are referred to an
average winding rise temperature of 75°C, while the liquid
immersed efficiencies are referred to an average winding
temperature ris4 of 85T. Losses vary linearly with winding
temperature. Referring the efficieneies to a particular winding
temperature allows comparison bctween units. The tempera-
ture to which thc tosses are referrcd is listed at the tap of Table
3

Given the full capability nf the unit in kVA, the full-load
losses for the NEMA TP1 units are approximately

k 1000(1 —121
k 100-.

full 100 tOfisa =   WaltS , (24

2(Lnii5

where

Pf

LF =

=

power facum

load fraction for peak efficiency 0.35 or 0.5), and

efficiency from Table 3 corresponding to kVA and unit

tyPo-

053
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Form IWP -EC3.2 2F

System Checksums
By Bridgets & Paxton ABO

System - 001

CLG SPACE PEAK

Moilir. Stun of

SingleZone

Heating

COOUNG COIL PEAK

Peaked atThie: !Antic 7113

HEATING COIL PEAK

eclair. Heating Design

I TEMPERATURES

Cooling
Outside Air OADBANBIHR: 91 1 60 / 48 OADB: Peaks OADB: 18 SADO 6E0 50.7

Re Plenum 75A 600
Space Plenum Net Percent gpace Percent epee Peek Coil Ptak Percent Return 75.1 60.0

Sens.* Le. flank+ LE Ibtai Of Ibtal BensIble Of lei ewe SIM Tot Sens wrote Ret/CA 75.1 60.0
Bluth ERA BOA (%) BSA (%) Bluili Bios (%) an MOTO 0.0 00

Rowena Load. Envelope Loads Fn IMOD OA AO
SRA* Soler 0 0 0 0 0 Salto Solar 0 0 0.00 Fn Fria 0.0 0.0
SbAfte Coed 0 0 0 0 0 Skste CI:ad 0 0 0.00
Roof Cond 112 112 0 112 Roof Cond -339 -339 2864
Gass Solar 0 0 o Cans Sear o o 0.00 AIRFLOWS
Class/Door Coed 59
I/Val Cand 1,140

59 0
1,140 a

59 0
1,140 3

Glass/Door Gond
Cond

-143
-780

-143
-789

1120
62.07

Cooling Hoeing

Perelion/Door 0 o o 0 0 PadittartIDoor 0 0 0.00 Diffuser 2,(61 2,081

Floor o o o o Floor o 0.00 Terminal 2,081 2,081
Maned Floor 0 Magee Floor 0 Melo Fan 2,06 2,081

Intration 0 0 Inlatratlon 0 0 0.00 gee Fan
Sub ligal.nn 1,3110 1,311 3 1,311 3 Sub Tote -1,271 -1,271 100.00 Nom Vet

Internal Loads kennel Loads
MU Vent
hag

812 203 1,015 3 812 2 LOG 0.60 agneoplIth
People o o o 0 People 0.00 Rot= 2.08 2,081
Mee 35,033 0 35,633 94 35,633 94 Ric 0.00 Exhaust

Sub 36,445 203 36,648 07 36,446 07 Sub We... 0.00 Rm Exti

Ceiling Load 0 o o Calling Load 0.00 Leave Dem
Venation Load 0 0 o o Witliatire Load 0.00 Leakage Ups
AG /Ur Irans Heat 0 0 0 AG AfrTrans Haat
Delvanid. Or Sizing 0 trillindr Sizing 800
Ciellndr Sizing 0 Benue Heat ODO ENGINEERING CKS
Exhaust Heal
Sup. Fan Hee

0
0

OA Preheat DIG
RA Protea:WE

0.00
000 Cooling Heeling

Rag Ful Neer a 0 Additional Reheat ODO X OA 0.0 0.0

Duct Heat Pia* 0 cfraffr 7.00 7.00
Under& Sup Hi PDF 0 Undelr Sup ift Pinks 000 dragon 657.80
SupplyAlr Leakage 0 0 ltupplyAlr Leakage 0.00 fritori 84.00

Btu/WM 127.65 0.00
Ormad 37,758 203 37,059 100.00 37,758 100.00 Send natal nn. -1,271 -1,271 100.00 Ho. People 0

lbtal Capacity
ton SABh

COOLING COIL SELECTION
Sens Cep. Coil Airflow Enter DIDNIBIHR

MID dm 'F 'F grill)
Leave DIVWSIFIR
'F 'F grAb

AREAS
Gross Total Gass 

(%)le

HEATING COIL SELECTION

CamaIAD
y Coll Akflow Ent
 ofm 'F

Lag
'F

MaAn Cig 3.2 38.0 360 2,081 76.1 68.4 63.2 55.0 61.3 63.1 Floor 207 ICA 0.0 2.081 60.0 50.7
Aux Clg 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 Pet 0 wr KW 0.0 0 0.0 0.0

OCR Veit 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 00 DA Int Door 0 0.0 2,081 50.0 55.0
WV 0

Tote 3.2 380 Rom 207 0 0 urnier 0.0 0 0.0 0.0
Wail 440 0 0 Vet 0.0 0 0.0 0.0

Ex* Door 21 0 0 Mtn/ 0.0

Pn

Bev project r

Room Checksums
By Bridgers & Paxton ABQ

ELEC 192

COOUNG COIL PEAK CLG SPACE PEAK HEATING COIL PEAK

Peaked atTine: MoAlc 7 / 13 &SOME 7 / 13 PAohis lierakc Design
Canada Alr: OADEINB/HR: 01 60 / 46 OADB: 91 OADB: 16 One

TEMPERATURES

Cooling Hoeing
65.0 604
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r9?,?T Form IWP —EC3.2 2F
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APPENDIX B - ELECTRICAL CALCULATIONS
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f

Form IWP —EC3.2 2F
Calculation Summary Sheet

Form IWP-EC 3.2 2F
Calculation Summary Sheet

Calculation Thie (Include Project Mame): UPS Load Calculation
for Bldg. 1090 Exhaust Modifications
Calculation No.;ECAL001

Project 5940.509

Page 1 of 2

DMe: o2rtarts

1 CIA Level; 60% Revision: 0
;Calculation Approval: [ Rev Date: Rev Data:
Originator Name: J. Slater St:   SI9:
Chacket Name: W. Herbal i 541: Si02

Purpose:

Design Input:

Criteria:

1 Assumptiona:

Raferences

Method

To determine the required size of a UPS based on selected loads.
This calculation ls for Wzing the UPS based on the load of a new exhaust fan and ham
hoods for building 1000. 

DESIGN OASIS
Loads from rothausl fan and fume hoads.

Load on UPS must not exceed Its rating.

Devices are running at iull load.

Exhaust Fan Wham&

Spreadsheet

Results See attached page for results

ConciusiOns The UPS N tequIred tO have a raltaq al et least 40111/A.
— — — - - -

IF COMPUTER PROGRAM IS USED IN CALCULATION;

1. Identiftsoftware programu Red include version number.
I
2. If required by contract, ealliclatiarevNification info on ille.

[3' N9teP Pt q917P1110!ATIA !orin931Fulati°r!

I C3Y OR ON OR Dile
AFFECTED DOCUMENTS:

KIITACHMENTS

auflefilig 109a Exhaust Modifications UPS Load Calculation

REASON FOR REVISION

TOTAL PAGES IN CALCULATCON PACKAGE: 2

Originat• Protect Specific Foe
Oepie%' Prefect Manger

PDF in Project OA Foe

B&P Project No. 5940.378 Page 31



BRIDGERS
Form IWP —EC3.2 2F

Calculation Summary Sheet

501eVA UPS 60A
erviter

Des:flatla SO FT WalterSF MECH ID VFD? HP kVA UuNipller kVA Amps Size *Pales Notes

Exhaust Fan Yee 15 17.5 1 25 21.9 263 30 3
Panel 1BLI 0.9 1.00 0.9 1.1 30

Total IrVA Demand (UPS) 22.6
TOW Amps Demand IIlPSI 27.4

ENV Panel 1BL1 60A
tri.aer

Deseriptla SO FT WatteSF MECH ID VFD? HP kVA Multiplier kVA Amps Size *Poles Notes

FID Panel 0 5 1 25 0 6 2 20 1
Lihting in Fume Hoed 0 2 125 0 3 1 20 1

Total kVA Demand HSU) 0 9
Total amps Demand i ISO 2

hales
1 Saaed on mechanical narneplale or tad hforrraton
2. 'the new 50kVA UPS will be adequate for the new load.
3. Not ln scope

B&P Project No. 5940.378 Page 32 September 2014



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

Imo BRIDGERS

APPENDIX C — CHEMICAL MAXIMUM ALLOWABLE QUANTITY (MAQ) ANALYSIS

B&P Project No. 5940.509 Page 33 February 2015



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

0 Saida National Laboratories
OploorA DaipliWm.1 f 1̂.9, kr
Sandia Corporation

Building Hazardous Material MAQ Evaluation

BiRiDGERS

RVILDING1 1090 FULLY VES 0 NO
SPAIN 'CURED?

'ONTROL AREAS? VES NO (Contnil arm linnadal h.
exterior w,onii

DAT': 3t22/20 I 2 DATE IN
PREVIOUS
EVALUATION7

FVA LUATOR: Laura Draekis WILDING IBC Group B.

OCCUPA %WV NFPA Iti I - General Purposc Industrial

EPA OWNER Paul R. Smith

GENERAL INFORMATION

This evaluation is based at the latesi mformation mailable in Ihc chougaudgeragimEugm (cis). Some of the infommoon
eontainal m CIS mas not by accurate. hut this evaluation m ill indicate the merall harardous material MAQ situation in the
building Use diis information tu author findings in the Buildmg's Fug Ptotection Assessment.

This evaluation should by pertbrined prior to dru FPA field visit to akri the assessor to hazardous material MAQ problems for
mixtction

Thy MAQ fur stoma: mill be usyd for thc evaluation. the augrceme quaritit for usw and stomp shall not exceed thu
quanta) listed for storage

'al amounts in blue indicate thm die quantity of hazanfons materials do not exceed MAQs local amounts in indicate a
problem midi the amounts of hazardous materials

This anahsis assumes the control arca is bounded In the building's exterior vvalls.

CIS and EIS do not list radioactive materiak and neither the ICC codes nor NITA t regulate radioactive materials

B&P Project No. 5940.509 Page 34 February 2015



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

—I. BRIDGERS

FIRE FIGHTERWARNING PLACARD DESIGNATIONS BASED ON HAZARD CLASSIFICATION
CATEGORIES (IFC)

TABLE rto1
FEE MITER VIASIENO FLACARC COMMONS sass) Ow HAZARD CLASSIFICATION COMMIS

FMARD CATEGORY

CCSIVLitle 14iC 11
Consulle 1 .lak 111:,
Carps it le I 4:tir IRS
Ccrno.s:Sici•
Laufms•AN Idrt
cqugettic IlauL:L.Az
Ctyccesic
2LF:o•vo
71:iminatlt 1.kid
lantrAlle ;•zstu-zair
Aantrabh• Rots qkw:Itetl

,31 byt 1114
Avanr.ble 6111 i4 II3
Atournallf NFU lC
thymic praico. CT

mak.:
1.1Qpn.c Nroz.c. 1.1
Li1LUXit. lxv.r.k:
()I pisk PJ
Ortaxic Nratic-:

af IrZIAS}
rrsiditi
Undsza
Wic.= .•
Oxitlitts 2
?yrOpjot.; !IL`,ES
"yroilir • :Midi

ON: wail.' LT/
rstablt reaclt,e .1.L1
nsubk rair.e

iratho 2
Water exiiva 3
IN.d.7 radio
num Ic

▪ izbh :our

CERGNATION

172.
Fr2
ri
r:

t)XFU

Fl
Fl
1.73

R4
r4 21

F2. R2

ox

L1X

OX

rn
P4
Iil
kJ
E2
W, Rz
W.
i EIS
Ili

.1.1r:nahlr rawc.ry
11-11,ucic
.4 IL
1Y—Spr:4110.1t,
OX-51%.*kl !loud: pr.•Ncios.

111:11-41.1r. be,
'11-1•AsdIled bac latte. Eralaal.
13 nal det,:bk mlitzw1
3D._n. 3 I il.A1

31I—Clos.Ioncemtt: aura

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

—• BRIDGERS

Control Area #1 (hounded building's exterior a all%)

flammable and cornbastible Liquids (F4. IE3,, F2, and FI)

Total quantity from CIS:

aw4 IA: F4 I gallon

Class F3 4 gallon*

class IC; F3 2 gallons

Clam III F2 - I gallon

Ow MA: F2 I gallon

Class Fl gallons

To of Class IA, M. and IC 7 gall

NIM) (Combination of IA, 1113, and ler SknAtt no! in Cialind% 240 gallons

trinnbinalion of IA, 113, and ICr Storage in cabinets 480

*Cmitairting nol more than the manimum allowable quantity pet eonhol arca of K'lasx IA, M. or lt` Ilanunabli liquids.

Class IA Storage not in cabinets 60 gallons

Class IA Storage in i;abincts 120 gallons

Class Ill and IC Storage 1101 in cabinets 240 eallom

t 'Ems 111 and IC Storage in cabinets .11I0 gallons

Class If Storage not in 1.:alsincis 240 nallons

Class 11 Storage tn calsinets 4Tht gallons

Class 111A Storage not in cabinets (AO gallons

Class MA Storage in cabinets 1,320 gallons

Class 11Ifii - NO rivolTED

NEPA 30 11AQ's are identical to the WC.

Does the CtS total exceed the mask conservative .MAQ above? ITN El NO

Pagi 3 irif 17
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Sandia National Laboratories
SNL Project No.: 170536
Building 1090 — Exhaust Modifications 60% Design Basis

Pyrephoric Liquids (F4 and F3)

BROGERS

Total cman0 from CIS k

IFC and NI-PA 1 MAQ Pyraphoric liquids Storage not in cabinets 0.4 gallons

Pymplunic I lipids Storage in cabinets RH gallons

Does t e CIS total exceed the most corkiewative NIAQ above? YES (EI

Innminible and Pyrophork Sends (F4 and F3)

Total quantity from CIS;

Flammable Solids It pounds

Pympbotik Solids = 0.7 pound

IFC and NITA 1 MAQ Flammabk Stmage no4 in uabinets 2.50 pounds

flammable Solids Storage in obinets 500 pouts&

WC and NITA 1 NIAQ Pyrophotic flolidi Storage nol in 4421tinels 4 minds

PItoric Solids Storage in obinets -- It pounds

Doc% the CIS told exceed the mo%t voteNetsati%e W alto% e, 0 ti%

Page 4 of 17
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Sandia National Laboratories
SNL Project No.: 170536
Buiiding 1090 — Exhaust Modifications 60% Design Basis

BRODGERS

flammable and Pyrophorlir Gases (F4)

Total gamin): frum CIS (these hair been classified per IFC):

liquefied Flammable Gas 0 pnunds 0 .01 0 gallons

03.4C01.1S Flammable Gas (inside buildnkg) ft le

imemus. Fbmmable Gas (Ails Storage outside) ft 01

Pyrophotic tias Oh'

MAQ ! 9un40 Flammable Gas suirvc not in cabinets 3ini prtunds

I. Nadia Flammable Gas Storage in caltinets 600 pounds

NITA 1 MAQ iquclied Flamm** Gas Stows nol in cabinets = 60 eatInns

I iquelied flammable Gas Stooge in cabinets 120 gallons

liquefied Petroleum Flammable (ias 300 Minns

WC and NITA 1 NIA() Gaseous Flammable tias Stooge (imide) not in cabinets 2S10(t

Gaseous ilammablc Cias Storage (inside) not in 4abinos 4.000

Gaseous Flammable Gas Storage (outside) 3,000

FC MAQ Ppophoric Oas Storage not in cabinets 50 HI

Pytophotic, Tlit Stooge in cabinets - ttlD le

Does the CIS total execed the mo61 erniservative i'SL‘Q alto% c? ygt; No

Page 5 oF 17
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Sandia National Laboratories
SNL Project No.: 170536
Building 1090 — Exhaust Modifications 60% Design Basis

H4 Liquids (Highly' Torte Liquids)

mi. BRIDGERS

Total quantity from CIS 4 v2

IFr and NITA I NIAQ Highly Toxk Liquids Storage not in MineIN = 2 gallon*

Storage in cabinets = 4 gallon*

Does the CIS total exceed Mc: MUM COrtscrativo, MAQ abme? E 3 - ipso
"e.Q

114 Solids (Iligidy Toxic Solids)

Total quantity from - (t pound

IR' and NIT.-k t NIAQ for each classification Storage not in cabinets 29 pounds
Storage in cabinets 40 pounds

Does the. CIS total exciml the mast conservative MAQ *bow? 0 YES, El NO

114 Gus ()Flighly Toxic Gus)

I otal quantity from CIS 0 fe

IFC and NEPA MAQ fOr each classification Storage, must he in eabinets 40 93

Does the C1S total cxeced th4 most cooservalite MAQ above? D YES E4 No

Pap:. 6 of 17
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Sandia National Laboratories
SNL Project No.: 170536
Building 1090 — Exhaust Modifications 60% Design Basis

no BRIDGERS

(C(trrosive or Toxic Liquids)

'Rita' quantity from CIS;

Corrosive Liquids 113 410 gallons

Toidc I iquids H3 • 2 ganoux

IR' and N•FP,A 1 :I.Act for each classification Storage not in cabinets (('orrnsiAle liquids) - 1,01I0 gallons

storage in cabinets orrosivc L *ids) 1000 gallom

Storage noi in -4 ahineis ansic 109 Etallons

Storage in cabinets (Toxic = 200 galknts

Doe the ClS total excA-4 the nimi cotylemativc MAQ above? 0 us Nit

H3 Solids (Corrysiwe or Toxic .Solids)

Total quantity tmtn CIIS;

Corrosive &Aids 113 - - loon&

Toxic Solids 113 = 14poutxls

WC and NITA I lk [AO fOr each classification Storage not in catlinct orrosiw Solids) t(LOOli pounds
Storage in cabinets (rorrosive Solids) • 211,000 pounds

Storage noi in cabinets (Toxic solidi) = Logo pounds
Storage in cabinets (Pixie Solids) 2,0110 pounds

Docf, the cls total excw4 the most cotnervative MAQ above'? 0 Ms NO

Page 7 of 17
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Sandia National Laboratories
SNL Project No.: 170536
Building 1090 — Exhaust Modifications 60% Design Basis

imi. BRIDGERS

113 Gni (Corrosisv or Toxic Goo)

Total quaniiiy from CIS:

Corocivi:

ToNic Gas

IFC and NAFTA 1 MAQ for catii Sietragi: Corrogive. (`.a•A 1,620 re
Stoiag., in iAtiiiwts (loxic Gas), 3.24o re

Srmagv mit in iabirms Croxi= Gas) = 1.6211 111
Sonagv in vabitrats floxic Gas) - 3,2411 fe

Does CLS itna1 exrcwJ iitv most comovative NIAQabotO VEs CI NO

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

is BRIDGERS

R4 Liquid (Unstable Reactis e Liquids, Class 4)

TMal quantity from CIS ,,,, 0 gallon

IFC and NTPA I MAQ Mr Storage not itt cabinets.. - 0, 1 gallon

Storage in cabinets , 0.2 gallon

Docs tbc CIS total exceed du most conscrotivc M Wallow.? C3 % Es 0 No

R4 Solids (Unstable Reactive Solids. Class 4)

-,..;

Tonal quantity from t iS gi timL.

WC and NTPA t It tAQ fot Storagra not in cabincts = I pound
Stoiage in eabinew --, '2 prim d.4

rhms the CfS total excecd the most 4,2ort4crcative MAQ above D yEs M N.
11=1117.1911111111.11111111=7Wair

143 Liquids ( L. maid& Reactive Liquids. Chita 3)

Total quantity from CIS • COI gallon

IFC ilnd NITA 1 MAQ for Storage not in obi 'las .r. I gallon
Sitpragc in cabinets % 2 gallom

Dms tbc CIS total ex co-411 Mc mast conseivative NIAQ above 121 YEs El No

Pagc 9 of 17
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Sandia National Laboratories
SNL Project No.: 170536
Building 1090 - Exhaust Modifications 60% Design Basis

R3 Solids (Unstable Reactive Solids. Class 3)

is BRIDGERS

Total quantity front CIS = 1 pound

and NFPA 1 IAQ fiat 'Stomp:, not in catoincu = 1 o pound.%

Storagc in Ands 20 noun&

Does tlw CIS total extaxd law Inu61 consmativu MAQ above? 0 %TS NO

R3 Gas (Unstabk Reacthv Gas. Class 3)

Total quantity limn t

IFC anti NITA 1 N tAQ for Sioragc not in IAN nos 10It

Storag in cahincti: r 200 ti'

1)oin, thc CIS total cxecvd Ihc most onscivativiit NIAQ above? tEl

it2 Liquids (Unstable Reactive Liquids, Class 2)

r Tetal quantity trout CIS = ugal,.

IFC and NITA I NI AQ lAr Storni,: rtot in ,abint:i.s - tit galinos

Storagc in aind s pllorts

Doi:s IN; CIS total maacd tht: inamt consiaYativt; abovia 0 tikl

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

EIFI1DGERS

142 Solids (Unstable Reactive Sends, Um 2)

Total quantity from CIS 0 pound

IFC and NTPA 1 MAQ tOr Storage not in cabinets 100 pountis

Storage in cabinets = 200 pounds

Does the CIS total escoid the ntost conservative MAQ above? p YES 21 Nu

R2 Gas -(Ussitable Reactive Gas, (lass 2)
loud quantity from CIS 0 '07

IFC and NTPA tNtAQ for Storage not in cabinets = 500 fe

Storage in cabinds = 1,000

1)oes the CIS nnal exceed the most cow:Iva-live MAQ above'' N

Organic Peroxides Classes 1, 2. and 3 Llqukts

Total quantity from CIS (al/ located in remainder);

Cl&ss I OP Liquids 0 gallon

IFC and NTPA 1 MAQ Class 1 OP for Stroage not in cabinets -7 I gallon

Storage in cabinets 2 galltms

Class 2. OP Liquids 7 0 gallon
1-Fr: and NITA t mAQ clast I or for Stwage. not in cabinets = 10 gallons

Storage in cabinets 7- 2.0 gallons

Class 3 OP Liquids = 't •

1FC and NTrA t MAQ Class 3 OP for SiofagT;. not in eabinets 7 25 gallons

Storage in cabinets = 50 gall ons

Does the CiS total exceed the most consers,atise MAQ abose it1, El No

Page. I 1 of 1 7
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Sandia National Laboratories
SNL Project No.: 170536
Building 1090 — Exhaust Modifications 60% Design Basis

BRIDGERS

Organic l'enuldes Classes 1, 2, and 3 Sands

Total quantity from CIS:

Clam 1 OP Solids 0 pound

WV and NITA 1 MAQ Cbm 1

Clam 2 OP Solids 0 pound

WC and NITA I MAQ Clam 1

Clam 3 OP Solids • 0 pound

IFC and NFP.1 1 MAt:l Clam 3

OP for Stomp.' no in 4abinc14 10 pounds

Storage in i;riltinub 20 pound%

OP for Storags, not in catiinds 100 pounds

Storage in cabinds t 200 pounds

OP for Stone nor in cabinds - 2$0 pounds

Storagu in caliinds SOO pounds

1)ints Ow CIS ma] autv.:+1 most saummative XIAQ abosul S'iLS Nti

Water Worth* Liquid. Claw 3

quantity from C1S r 0 gAllon

WC and NIPA l MAL) fot Stowe not in ‘..alsinuts L gallon

Stone: in cabinets 2 gallons

Dom the CIS total imcrtil dist most conriervative X1AQ abotel 0 vLiN 1E1 NU
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VPir.RWM1.171111"11111111141111111• . _ _

Water Reactive Liquid, Class 2

Total (politic), Cm CIS 2 gallon

IFC and NITA 1 MAQ fOr Stoma not in cabinals = 10 gallorm

Storaga in attliincti , 20 gallons

Doo; lha CIS Mal anaatl tha mot1con4ovati4'd MAQ above 1=1 YEN El No

Water Reactive Solid. Class 3

Taal quantity front CIS - 0 pound

1FC and l'NTPA 1 MAQ fot Storaga not in Gabinats , 10 pounds

Storaga in aabincts - 70 pounds

r/o.,, tha CI'S total ancad tha Ino&ta4. arvativa MAQ Acne Li yEN M NO

Water Reactive Solid, Class 2

Total quantity ttont CIS - 1 pound

IFC and NITA 1 MAQ tOr Stoma not in aabincts . 100 prim*

Stows hi aabinals A NO pounds

MA's tha CIS total amocail ilia ntmt consoYativa MAQ abo.e1=1 YEN ISI NO

Pau. 13 of 17
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0 Liquid, (Oxidizing Liquid. Class 4)

Total iptantity tient CIS = 0 gallon

IFC and NTPA 1 MAQ tett Storage not in cabinet* = 0 I e,aitem

Storage lit c abineh = 02 gallon*

Doe* the. CIS total exceed du: most cottservItive MAQ above? 0 VEs 0 Nei

0 Liquid (Oxidizing Liquid. Class 3)

Total quantity tenni t IN , A' ,,,"1 ',;,..

IF' anti NTPA t l'AlAQ for Storage not in s:Ahimig. , 2 galhur,

Storage in cabinets , 4 gallons

Does, the CIS total CX(4.,4d ihe most N:ottsg.trval NI: M 1U abot 0 L.: 0 No
'.11.4',:s,1-..l.,4 I

0 LlquM (Oxidizing Lig tdd. Class 2)

1 otal quantiq front CIS 11 gallons

WC and NITA t NI AQ For Storaec not in 6atti nets , 50 galionk

Storm: m .zahinets WO gallons

1)ous, the CIS total excrett the moat comer:give MAQ above 0 Yrs ci NO
. ,

MINIMMIllailth±iiiiiiiiiiiiiiii:

0 Liquid (Oxidizing Liquid, (lass 1)

Total quantity limn CIS --- 2

WC and N1-11A 1 NIAQ for Starve NO!' LINtl1-1A)

l)oes the CIS total c x coed Ow mom comerrathie MAQ above 0 ITN fa No

Nu 14 of 17
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0 Solid (Oxidizing Solid, Class 1)

Total quantity from CIS = 0 01 pound

WC and >WM 1 MAQ tOr Stomp: not in cabinets. = 1 pounds

Stow in 4:abincts = 2 pounds

Docs ille CIS total cuoad thc most conscmtiva MAQ above El YES El NQ

0 Solid (Oxidizing Solid. Class 3)

Total gratuity Itom rIS 0 pound

IFC 061{1 NTPA t MAQ for Stomgc not in staltincts = 29 pounds,

StoraF iQ cahilles pOunktS

Docs thc CIS Kral cuawd OW most qouscrwatisi: MAQ shot c'? YE!, kl NO

0 Solid (Oxidizing Solid, Class 2)

Total quantity firom CIS ? pounda

IFC and NITA l MAQ fOr Stomp: not in Nmbincts = 500 pounds

Storags in aabineis = 1090 pow&

tlh: CIS total IA cccd ibc most comovalivc MAt,?aboNvl p YEs (31

Pau 1543117
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0 Said (Oxidizing, Solid. Mu 1)

I otal *gamily firm CIS 6 plumb

WC and NFPA 1 NIAQ fbr Storage NOT Leamn

CIS total cxoccd db.! mom cfascrativc MAQ. above? yES SI NO

0 Gas (Oxidizing (:as)

Totai 4k4npit!, film CIS:.
Suwago - n IV

wink: nutAidc %logo

I FC ;Ind NITA I NIAQ Sinosc tinsi4) nut in ,Ahincis 3,otio

Si4Kigs lin444) in vabirigis 6.0(ill hi

5torag4 linosidvl • 6,000 fe

1101.** th.: CB WW1 0:N.A.A.31 Iht; MUM On11,431•Ntiki: MAO abiTC.:? 0 VEN p Nti

ND; 16 of 7
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Explosives

Buikiing Ito licoped tor aity 1AX NFW

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

the MActs of hazardous materials arc exceeded al ibis time:

114 1.1quit:k ;111003 l old( I Ignicio

iquid hialifium ( lass 31

e :UV dut, to Illtrk add tinned b3 Aoseph

Pagc 17 of17
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• PERMISSIBLE STORAGE AND USE LOCATIONS

BRIDGERS

400.-19

(4) Class 3 solid.or liquid oxidizers-that are used Or stored in
normally closed-containers or systems at gauge pressures
of less than-15 psi (103.4 kPa)

(5) Class 2 unstable (reactive) materials •
. (6) Class 2 watepreactive soHds, liquidš or gases
(7) Oxidizing gasas • .
(8) 'Orddizing ayogenic fluids " . • •. .
4.2.1.2.4 High Hazard Level 4 Contents High hazard Level 4
iontents shall include materials that are acute health hazards
limited to the following haZard categories: . •
(1) Corrosiie solids, liquids; or gases '
(2) Highly toxic solids, llquids, pr gases
(3) Toxic solids, liquids, or gaser

4.3 Mixtures. Mixtures shall be classified In accordance with
the hazards of the mixture as a whole by an approved, quali-
fied organitation, individual, or testing laboratory.

4.4* Multiple •Hazards. Hazardous materials •that have mul-
tiple hazards shall conform tnthe code requirements for each
applicable hazird category. . •

.4.5* Classification of Waste.VASSM coMprised of or Containing
liazardona miseries Shall be classified in acciordanck with Sec-
tions 4.1, through.4.4 asapplitahla

4.5:1* Waite classified in Mcordaace with Sections 4.1. through
4.4 shall comply with the requirements of Chapters 1 through
and the Materialapecific requirements of Chapters 11 through
21 as appileakle . . .

Cisapter 5 Permissible Storage and Use Locations

535 General 
•

5.1,1 ControlAreas or Spedil Pintection Required. Hazard-
oui materials Shill be stored and used in any of the following:

(i) .In control areas coniplying with Section 5.2 .
(2) in occupancies complying with requirements for protec-

. don level 1, protection level 2,,protecticin level 3, or pro-
tection level 4 in accordance with Section 5.3 •

.(3) • Ln outdoor areas coMplying with SeCti())3 5:4
5.1.2 Weather • Protection Siructures.. Weather protection,
When provided, shall comply with 62.7.2.

5.1.3 High Hazard Contents. Occupancies in which high haz-
ard contents are stored, used, or handled• shall also comply
with Chapter 6. .

5.2 Control Areas. •

5.2.1 Hazardous materials shall be permitted to be stored
and used in control areas in accordance with 5.2.1 and 5.2.2.

5.2.1.1 General.

5.2.1.1.1 All Occupancies shall be permitted to hive one or
more control areas in accordance witb Section 5.2.

5.2.1.14 The quanllty 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
as modified by Table 5.2.1.1.3.

5.2:1.1.3 For all occupandes not covered by 5.2.1.2 through
5.21.13, the MAQ of hazardous materials per control area
shall be as specified in Thble 5.2.1.1.3. .

5.2.1.2 Amenably Occupancies. The MAQ of hazardous mate-
rialspercontrol areain assembly occupancies shall be as speci-
fied in Table 5.2.1.2.

5.2.1.3 IMucational Occupancies. The MAQof hazardous ma-
terials per contnal area In educational occupancka shall he as
specified in Thble 5.2.1.8.

5.2.1A 1)ay7Care Occupaneies. The MAQ of hazardous mate-
rials per colitrial area in daycare occupancies shall be its sped-
fied Thble 5.2.1.4.

51.14 HealthCale Occupant:Jeanie MAQof hartardbunna-
serials per control area in health care occupancies shill be as
specified in Table 5.2.1.5.

5.2.1.6 Ambulatosy Health Care Occupancies. The MAQ of
hazardous materials per control area in ambulatory health
care occupanciek shall be as specified in Table 5.2.L6.. . 
5.2.1.7 Detention and Correctional Occupancies. The MAQ
of hazardoin materials per control area in detention and tor- •
rectional occupancies shall be aa specified in 'able 5.217.

5.2.1.3 Residential OccuPanclea The.MAQof hazardous ma-
Wrists 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 5.23.8.. •
5.2.1.9 Mercanfile Ocenpancles. The MAQ of hazardous ma-
terials per control area in mercantile occupancies ahall be as
specified in Table 5.2.1.1.8, with increased quantities permit-
ted where storage or display areas comply with 5.2.1.13.

5,2.1.10 ;Business Occupancies.

5.2.1.10.1 The MAQ of hazardous materials per control area
in business occupancies, other than laboratories, shall be as
specified in Table 5.2.1.10.1.

915.2.1.10.2 The MAQ of hazardous materials per control area
in laboratories claasified as business occupancies shall be as
specified in Table 5.2.1.1.3.

5.2.1.11 Industrial Occupancies. The MAQ of hazardous ma-
terials per control area in industrial occupancies shall be as
spedfied in Table 5.2.1.1.3, with increased quantities pennit-
ted wherestorage areas comply with 5.2.1.13.

5.2.1.12 Storage Occupancies. The MAQ of hazardous mate-
rials per control area in storage occupancies shall be aa speci-
fied in Thble 5.2.1.1.9, with increased quantities permitted
where storage areas comply with 5.2.L13.

2018 Won
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Table 5.2.1.1.5 MaximumAllowable Quantity (MAQ) of Hazardous Materials par Control Axed

Maeda! Om.

Physical Efaaardbieterials

cones* iluld

' Storage Use—Closed teen*
Use...Open
"Orman

Ifisserd - Ihrkl 1ASSA Liadd
Preto:Soo Solid Gams Sand Callow Solid Calker
lend Poen& (ils) " Global 04 Penni* (lb) Gee° eel (16) Pounds (14

Flammable
[Mt Table 5A11 Ozidizing

Inen N/A

..fergi40,rak,,(Stirt.l?

N/A
N/A
N/A

ss.d
N/A
N/A
N/A .

N/A
N/A
N/A

4514
46"
NL

Yrr.siWiSifr.

N/A •
N/A
N/A

N/A
- N/A
N/A

4510
45"
NL

Plammable gas'
(53: TIN* &AU liquefied 2

Ar.4.1r

Gaseous 2 N/A N/A
N/A N/A

1000"
mord

. N/A
N/A

N/A - • 1000"
N/A (160)a

N/A
• N/A

N/A
N/A

Plazomable solid N/A 125.4 N/A N/A 1254 N/A- N/A 25" N/A.

Inert Get Gaseous N/A N/A N/A NL " N/A N/A NL 51/A N/A
Liquefied -N/A N/A N/A NL N/A N/A NL N/A N/A

Organleperoxide UD 1 (1)" N/A 1/4 (I/5)! N/A 1/4
1 (5)..4 N/A 1." (1)" N/A tir4
2 50" (ND" N/A rad (00)° N/A lo"

ID 3 125" 025rd N/A 125a (125)a N/A (25)"
N/A NL NL N/A NL NI. N/A NL
N/A NI. NL N/A NL NL N/A NL • NL

Ili Oxidizer 4 1 10 (1)" N/A 1/4 (1/4)' N/A 1/4 (1/4)'
or $ 10" - (10)" N/A 24 (2)a N/A 2d (2)°

2 3 250" (250" N/A 250a (250)a N/A 500 (50)d

1 N/A 4000" (40001" N/A 4000. (4000)° N/A 1000° (1000)•

02161r: Gaseous 3 N/A N/A 1500" N/A NZA 1500" N/A N/A
[552 111.11

Liquefied 3 N/A N/A (150ra N/A •N/A (150)" . N/A N/A

Propboric N/A 2 4" (4)0 N/A (1)2 N/A NP NP

Pyrephode Gm Gaseous 2 N/A Wit 500 N/A N/A 500 N/A N/A
I55s Table 113.11

Liquefied 2 N/A N/A 14r3 N/A N/A (4)" N/A N/A

Unstable (reactive) Gas 4 1 1" (I)" N/A 1/4 WV' N/A 1/4 (UV
(552 Table 63,1)

3 1 or 2 5" (5).4 N/A 14 (1)4 N/A r (1)0
2 • 2 50" (50)" N/A 504 (50)a N/A 10a (10)a
1 N/A NL NL N/A NL NL NI. NI. NL

Unstable (reactive) Gas Liquefied 4
or 3

detonable

1 N/A N/A (1)" N/A N/A (1)" N/A N/A

3
nondetonable

- 2 N/A N/A (2)" N/A N/A (2).4 N/A N/A

2 5 N/A N/A (150)" N/A N/A (150)" N/A N/A
1 N/A N/A N/A NL N/A N/A NL N/A N/A

Watepreactive $ 2 5" (5)" N/A 5a (5)e N/A la (1)d

2 3 so.d pord N/A Ste OW N/A 10a (10)a
1 N/A NL NL N/A NL NL N/A NI. NL
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PERMISSIBLE STORAGE AND USE LOCATIONS 400-21

'Rabin 5.2.1.1.3 Continued

Sfidesid

N/A

1NSh
Ilseard

Protection
Level

&wage Use —Cos' ed Spasms
— Opez

Systems

Solid
Pounds

Liquid
Geo:
ow Gasb ab)

Solid
Pounds

Liquid
Gallons
ma) Garbed OM

Said
Poodet

Galloon
(b)

Health Hazard
Matadole

COrrelift 4 5000,4 500'4 N/A 5000* 500* NIA 1000d 100*

Corrosive Gas
(Ka Table O.S.11

Gaseous

Liquefied

4

4

N/A

WA

N/A

N/A

filfr44

OSOrd

N/A

N/A

N/A

N/A

810444

(1150)"

N/A

N/A

N/A

N/A

0 5 ' '' ' toxic N/A 4 10" (10).4 N/A OM° (10)d N/A 1 id or
Highlytexic gas
UM Table dial

•

Gaseous

liquefied

4

4

N/A

N/A

N/A

N/A

Nu

094g

N/A

N/A

N/A

N/A

2044

(1044

N/A

N/A•

N/A

N/A

Tonic N/A 4 500.4 (500).a N/A 500° (500)a N/A UP (125)d

Toxic gas Gaseous
Liquefied

4
4

N/A
N/A

N/A
N/A .

810‘.°
(150).°

N/A
N/A

NIA
N/A

810.4
(150)"

N/A
N/A

N/A
N/A

L.113: Undast3fied detonable For Slunk', 1 lb 0.454 iqp l gal 3.7851ti 1 scS = 0.0233 Nm3.
N/A: Not applicable. NI.: Not limited. NP: Not permitted.
Mite: The hazardous material categories and MAQ; that are shaded in this table are not regulated hy
NFPA 400 but are provided here for informational purposes. See Chapter 2 for the reference code or
standard governing these materials and establishing the MAQs. In accordance wlth 1.1.1.2. materials having
multiple hazarda that fall within the scope of NPPA 400 shall complywith NPPA400.
•Ikble values in parenthesee correspond to the unit name in parentheses at the top of the column. The
aggregate quantity in use and storage is not permitted to exceed the quantity listed for storage.
bMeasured at NTP or 707 (21•C) and 14.7 paia (101.3 kFa).
*Quantities are permitted to be Increased 100 percent where stored or used in approved cabinets, gas
cabinets, exhausted enclosures, gas roonu exposives magazines, or safmycans, as apptnpriate for the mate-
rial stored, In accordance with this code. When footnote d also applies, the increase for both ibotruate e and
footnote d is permitted to be applied accumulatively.
*hfaionms quantities are permitted to be increased 100 percent in buildings equipped throughcart with an
automatic sprinlder symem in accordance with NITA13. Ste:naafi, rthelustalleitins ofStrielderSoetex Where
footnote c aho appliea, the increase for both footnote c and footnote d is permitted to be applied ACCUIIIII.
ladvely.
"The permitted quantities are not limited In a building equipped throughout with an automatic sprinkler
system in accordance with NFPA 13.
'Amatdmum quantity of 200 lb (91 kg) of solid or 20 gal (76 L) of liquid Class 3 oxidizer is permitted where
such materials are necessary for maintenance purposes, operation, or sanitation of equipment. Storage
containers and the manner of storage are required to be approved.
gAllowed only where stored or used in gas rooms or approvedeablriets, exhausted gas cabinets or exhausted
enclosures, as specified in thh Code. [lfOO* Bible 54.1.3.1]
l'Conversion. Where quantitie3 are indicated in pounds and when the weight per gallon of the liquidis not
pionded to theAlt, a conversion factor of 10 lb/gal (L2 kg/L) shall be used.
Permitted only in buildings equipped throughout with an automatic sprinkler system in accordance with
NFPA 13.
iNone allowed in tinsprinklered buildings unless stored or used in gas rooms or in approved gas cabinets or
exhausted enclosures., aa specified in this Code.
%Rh pressure-relief-devices fbr stationary or portable containem vented directly outdoors or to am exhaust
hood. (55: 'Able 6.3.1.11
'Flammable gases in the fuel tanks of mobile equipment or vehicles are permitted to exceed the MAQwhere
the equipment is stored and operated in accordance with the Ore code.
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'fhble 5.2.1.13.3(b) Maximum Allowable Quantity (MAQ)
per Indoor and Outdoor Control Area for Selected }lewd
Categories in Mercantile &xi Storage Occupancies

Maximum Allowable Quentity4'''

Solids - Liquids

Regard Cetegoiy. , , lb ' kg • gal L

Myriad Hazard Materials: Nonflammable and
Noncombustible Solids andlltprida

Unstable (reactive) -
Gass 3 550 250 55 208
Class 2 . 1,150 522 115 435

Water-reattive
- Class 3 . 550 250 55 208
Clara 2 1,150 522 115 435

•
Health liszerd Mated* Nonflammable and
Noncombustible Solids and Liquids ,

Corrosive ... 10,000.. 4536 , . 1,000 ..3785
Highly toxic'  20 9 2 8
taxied 1,000 454. 100 • 978

ndasimum quantities &Humid categories notshown are required to
be In accordance with Titbit 5.2.1.1.3.
blidaitinuim quantities are permineri to be increased 100 percent in
buildings that are sprinklered in accordance with NM 13, Standard
firbielndallatiox eSprinkterSiltel?m Where footnote b also applies, the
increase for both foennotes can be applitik . . .
`Maximum quantities are permitted to be increased 100 percent
wherestoredin approved storage cabinets in accordance wideNE114.1,
Fins Coda Where foetnote (a) alao applies, the Increase for bath:foot:
notesis permitted to be applied. (5000:11ab1e 34.1.3.3.1(b)] ' .
°Mx& or highly toxic solids °skalds displayed in aiginal packaging in
mercantile or Woragioccupanclesand intended for maintenance, opetaz
don of equipment, oraanitationwhen contained In individual packaging
not meanie° lb (454 kg) shall he limited to an aggregate 01.200 lb
(544.3 kg) or 220 gal (832.8 L). The increases slimed by footnotes a, b.
and caball not apply to highly toxic solids and liquids.

5.3.5.2 High hazard level 3 contents shall include materials
that readily support combustion or present a physical hazard
as defined in 4.2.1.2.3.

5.8.6 Protecdon Leve14,

4f5.3.6.1 Buildings, and portiona thereof, containing itanti-
ties of hazardous materials exceedlngthe MAQof high hazard
level 4 contents permitted in control areas shall comply with
applicable regulations for protection leve14, as set forth in the
applicable sections of Chapter 6, Chapters 11 through 21, and
the building code.

5.8.6.2 Nigh hazard level 4 contents shall include materials
that are acute health hazards ea defined in 4.2.1.2.4.

5.3.7 Detached Building Required Tor High Hazard Level 2
and High Huard Level 3 biaterials. Buildings required to
comply with protection level 2 or S and containing quantities For Shmits, 1 ton 0.0 met ton.

—iniiible-5-$ 77-shall-bein-accorclance witlrA-279:4 or-61%4 ,4, 155sTable-6:51 
of high hazard contents exceeding the quantity limits set for_tahs_A WA: Not applicable.

- 
applicable. oSee Table 21.2.5.

mi. BRIDGERS

400-31

Ibble 5.2.2.1 Design and Number of Control Areas

'Floor Level

Maximum
Allowable Number of

Quardityper Control Fire Resistance
Control Area - Areas per Rating for Plie

• (96)* Floor Barrier:4 (hr)

Above grade
>9
7-9
4-6

5.0
5.0
12.5

1
2

2
2
2

. 3 50.0 2 1
2 75.0 3 1
1 100.0 4 1

Below grade
1 75.0 3
2 50.0 2 1

1 Lower than 2 NP NP . N/A.

tiP: Piot permitted. N/At Not applicable.
•Percenlages represent the "NMI per control area shown in Table
5.2.1 „LA with all Me increases pertained in the footnotes of that table.
Vire barriers are required to.include Roots and walls, as neciessarg-to

I protide a complete separadon from other timbal areas.

'Bible 5.3.7 WO Hazard Level 2 and High Hazard lxvel 3
Materials — Detached Building Required

Material

Maximum Quantity
Without a Detached

Btdiding

Solids
and Gases scf

laquids . (Nm8)
Gass (tons) 1nsis

Individual bulk
conspressed gas
systems

Osidizers

N/A N/A 15,000
(425)

8 1,200 N/A
2 • 2,000 N/A

Organic peroxides II
11I

25 N/A
50 N/A

Unstable (reactive) . 3,
materials nondetonable

2 •

1 2,000 (57) .

25 . 10,000
(283)

Water-reactive
Materials

2,
deflagrating

N/A

25 N/A

Pyrophoric gases N/A 2,000 (57),
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FUNDAMENTAL REQUIREMENTS

6.2d.5.1 Solids and liquids inired in closed containers shall
not be required to comply with 6.21.5. [5000:34.3.21 2.)

6.2.1.5.2 Mechanical exhaust systems shall comply with the
mechanical code. [5000:34.3.2.5.2]

6.2.1.5.8 Mechanical ventilation shall be at a rate of not less
than 1 ftS/min/fti (5.1 L/s/m2) of floor area over areas re-
quired to comply with protecdon level 1 through protection
level 4. [500044.3.2.5.51

6.2.1.5.4 Ventilation requirements shall be determined by
calculations based on anticipated fugitive emissions orb), sam-
pling of the actual vapor concentration levels under normal
operating conditions. [5000:34.3.2.5.5] 

6.2.1.5.5 Make-up air shall be provided, and provision shall
be made for locadng make-up air openings to avoid short- Thble 6.2.1.6 21splosiort Control Requirements
circuiting the ventilation. [5000234.3.24.6]

6.2.1.5.6 Duces oonveying ftplatives or flammable vapors, Hazard Category Class Protection Method

fumes, or dusts shall extentl direaly to the exterior of the Combustible dust NA Explosion contror
building without entering other spacez. [5000:34.3.25.7] pmsenting an
6.2.1.5.6.1 Exhanst ducts shall not extend tato or through explosion hazard
ducts and plenums. [500044.3.25.7.1] Organic peroxides Unclassified Barricadet

6.2.146.2 Ducta conveying vapor or fumea having flam- 
Class I Barricadet

addizer liquids and Clam 4 • Barricade
mable constituents less than 25 percent of their lower flamina- solids
bility limit shall be permitted to pass thrinigh other spaces. Unstable (reactive) Class 4 Barricadet
[5000:34.3.2.5.7.2] Class 3. Barricade
6.2.7.5.7 Emissions generated by workstations shall be Mmoved detonating
from the areas in which they are generated by means of local Class 3, Explosion control`
exhaust installed in accordance with the mechanical code. deflagrating

Water-reactive liquids aass 8 Explosion control'
6.2.148 The location of supply and exhaust openings shall and aolids Clam 2, Explosion control*
be in accordance with tbe mechanical code. [5000:34.3.2.5.9] deflagrating
6:2.1.5.9 Systems sball operate continuously unless alternate
designs are approved. [5000:34.3.2.5.11]

6.2.1.5.10 A manual shutoff control for ventilation equipment
required by 6.2.1.5 she be provided outside the room adjacent
to the principal access door to the room. [5000:34.3.2.5.12]

6.2.1.5.11 The shutoff control described in 6.2.1.5.10 shall be
of the brealislass type and shall be labeled 33 follows:

VENTILATION SYSTEM EMERGENCYSHUTOFF

[15000134.3.2.5.13) 6.2.1.7 Ihnit Control& Limit controls shall be provided in =-
6.2.1.5.12 Exhaust ventilation shall be arranged to con- cordance with 6.2.1.7.1 and 6.2.1.7.2.
aider the density of the potential fumea or vapors released.

• [5000:34.3.2.5.14] 6.2.1.7d lismperatore Control. Materiah thatinust be kept at
temperatures other than normal ambient temperatures to pre-

6.2.1412.1 For fumes or vapors that axe lighter than air, vent a hamtdous reaction shall be provided with an approved
exhaust shall be taken from apointwithin 12 in. (305 rnm) of the means to maintain the temperature within a safe range.
high point of the room or area in which they are generated- 6.2.1.7.1.1 Redundant temperature control equipment that
6.2.1.5.122 For fumes or vapon that are heavier than air, will operate on failure of the Ornery temperature control sys-
exhaust shall be taken from a point within 12 in. (305 mm) of tem sball be provided.
the floor. [5000:54.3.2414.1] 6.2.1.7.1.2 The use of altemative means that prevent a has-
-15:233.-1Z3—Th-eMtsitiniserbisrh-dre-mtiraustmid-inlerall—ardournmetiorcshall-be-permitted-subjecrto-dre-approvid-of -

openings shall be arranged to provide air movement across all the AHJ.

'V 6.2.1.5 Ventkmiont Buildingic.or portions thereof, in which portiona of the floor or room to prevent the accumulation of
explosive, flammable, combustible, corrosive, or highly toxic vapora. [5000:34.3.2.5.14.2]
dusts, mists, fumes, vapors, Or gases are or might be, anitted 6.2.1.5.12.4 Exbaust ventilation shall not be recirculatedshall be provided with mechanical exhaUštventilation or nein- within the room or building if the materials stored are capableral ventilation where natural ventilation can be shown to be of emitting hazardous vapors. [5000:34.3.2.5.14.3]acceptable for the materials as stored. [500034.3.2.5.1]

6.2.14.12.5 Recirculation shall be permitted where it is
monitored continuously using a fail-safe system that is de-
signed to automatically sound an alarm, stop recirculation,
and provide 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] .

6.2.1412.6 Air contaminated with explosive or flammable
vapors, fumes, or dusts, or with radioactive materials, shall not
be recirculated.

6.2.1.6* Explosion Control. Buildings, or portions thereot re-
spired to comply with ptotecdon level 1 through protection level
3 and containing Materials ahown in Bible 6.2.1.6 ehall be pro-
vided with a means of miplosion control. [50191934.3.2.6]

NA: Not typeable.
1.1ntosion control is required to be a deflagration prevention
method, such as combustible concentration reduction oroxidant con-
centration reduction. or a deflagration control method complying
with NEYA69, Srourlard onifOsiarePromaion.Systrus, or an approved,
engineered deflagration-venting method.
tBarricades are required to comply with NITA 49.4, Eroforive Materials
Coda
DOM 'able 34.5.2.6)
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400-40 HAZARDOUS MATERIALS CoDE:

ma BRIDGERS

6.21.7.2 .1'ressure Contral. • • . •
• .

6.2.11.21 Stationary tanks and equipment containing haz-
ardotismaterialliquids thatcan generate pressures exceeding
design limits due to exposure fires-or internaLrettedon shall
have some form of cOnitrurtion or other appioved means that,
will relieye exCessive internal Rre141re. • •
6.2.1.7.2.2 lbe .termination:point for piped vent syttems
used for the purpose of operatlonal or emergency vitaing
shall be located.to preveptimpingement exposure on the rya,
tem ached and to minimive the -effects of highAemperature
thermal radiation .or the effects of contatt with the material
being vented froin tlie. escaping plume on the simply. system,
personnel, adjacent structure; and ignition sources.

6.2.1.0 Standby and EmeigessepPower. •

61.1.8.1 Where mechankil Ventilation. treatment system; 
temperansre control, alarm, deteclion. or Other electrically 

rated safe6 4 • . 6. K•11 I.' I • •• • •

g eouc systems etc' bai;ovided with standby power or
emergency power as req 6.721.:.

6.21.8.2 Standby power Air 1710chankai veRtilittion, exbausi
treatment, and temperattire control systems shall not be re.
qUired where Such systems are engineered and approved as,
fail-safe. (500104.3.2.7.2)

6.2:1.8.3 The secondary Source of power shall lie an ap-
proved means of legally required standby' power in accoe-
danee witb MA 70, Nanonallfloasind Coda • ' '

6.2.1.9 .SpillCoistrol and Secondary Containment for Hazard-
ova Mat 'erials Liquids and Solids.

6.2.1.9.1 General. -Buildings, or pardons thereof, required tO
comply with Protedion Leiel 1 thiough Protection Level 4 shall
be provided wids spill control rind secondary containment in ao
cordance with 62.19.2 aad 6.2.1.9.3, exceptfor outdoor storage
on containment pallets coMplying with 6171.9. •

6.2.1.9.2 Spill CoostroL
. . .

6.2.1.9.2.1 Buslding; or.portions thereof, used for storage of
- hazardous materials liquids in individual containers having a
capacity of more than 55 gal (208.2 L) shall be provided with
spin control to prevent the flow ofliquids to adjoining areas.

6.2.1.9.2.2 Where mill control is required, floors irt indoor
locations and similar surfaces in , outdoor locations shall be
constructed tis contain a spill from the largest siogle vessel by
one of the following meihods:

(1) Liquiddght sloped or recessed floors, in indoor locations
or similar areas in outdoor locations

(2) Liquichight floon in lndoor locations or similar areas in
outdoor locations provided wlth liquidtight raised or re-
cessed sills or dikea • -

(3) Sumps and colleetioo *items ,

6.2.1.9.2.3 Except for surfadng, the floor; sills, dilres, sumps,
and collecidon systems shall be constructed of noncombustible
material, and the liquidtight seal shall be compatible with the
material stored. .

6.2.1.9.2.4 Where liquidtight sills or dikes are provided, they
shall not be required at penimeter openings that are provided
with an open-grate Ordirdi across the opening MI connects to
an approved collection system.

2013 Ed1000

,6.21.9.9 ,Secondasy Containzient.

6.219,3.1' Iliiildings,orPortionstherei4 imid for any Of the
folloiving shall be provided withiecondaty containment 

(1) Storage cif liqlrids where the capacity oftin individual *ea-
sel exceeds $5 gal (208.2 L) or the aggregam caPacity of
multiple Vessels ameeds 1900 gal L)

12) .Storage ofsolids wheat the capacity of an itidividualvessii
exetedt 550:11i (248.81g) or the aggregate capacity of
midtiplevessels exceeds 10,000.1b (4524.8 kg). .  - •

6.2.1.9.3.2 Buildings, or Portions thereat containing only
hazardous materials in listed.sedonclary coat:di:anent tanks or
systems shall not be required tosomply with 6.2.1.9.3.1..

6.2.1.9.3.3 Buildings, Or • pordons thereaf, containing only
ammonium nitrate solids, organic peroxide solids, flarismable
solids, pyrophoric solids, or corrosive solids shall not be re-
quired to copiplYwith 6.2.1.9.3.1.

6.2.1.9.3.4 'The building room, ot area shrill contain or drain
the hazardom firmaterials and e pmtection Water through the
useof one cif the followingrnithoda: .

•(1) Liquidtight sloped Or recessed floors irk indoor locatiens
or Maar areas in outdoor locations

(2) Liquidtight floors in indoor locatioos or similar areas in
outdoor locations provided with liquidtight raised or re-
cessed tills or dikes . . „

(3) Sumpa and collection ayatems
(4) Drainage artims leafing to wr approved locadon

• •6.2.1.9.3.5 Where incompatible materials are present in
open containers or systems, suchMaterials Shall be separated
'fröns each other in the secondary containment symens.

•6.2.1.9.5.6 Secondary containment for indoor storage areas
ahall berlesigned to contaln a spill from the large& vessel phia
tlie design flovi voinme of fire protection water calculated to

• dicharge from the flre-erdnguishing systera ovei the mini-
mum required 'system design area, Marta Of the room or area
in which the storage is located, whichever is smaller, for a
period of 20 minutes. . ' , .

6.2.191.7 A monitoring methqd shall be provided to detect ,
hazardous materials in the secondary:containment system. .

6.2.1.9.3.8 The monitoring method specified in 6.2.1.9.3.7
shall be permitted to be visual inspection of the primary or
secondary containment or other approved means.

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

6.2.1.9.3.10 Where monitoring devices are provided,. they
ahall be connected to distinctvisual or audilale alarms.

6.2.1.9.3.11 Where remote containment systems are provided,
drainage systems shall be in accordance with dm plumbing code,
aa referenced in Chapter 2, and the following provisions also -
shall be met

(1) The slope of floors in indoor locations to drains or si mils r
areas in outdoor locations shall be nOt less than 1 percent.

(2) Dratns frons indoor storage areas shall be sized to carry
the volume of the fire protection water, as determined by
the design density dlacharged from the autoinatic fire-
extinguishing system over the minimum required system
design area, or area briiit-roolfror area in wiiith—thU
storage ia located, whichever is smaller.
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FUNDAMENTAL REgUMEMENTS

6.2.5 Protection Level 4.

Y6.2.5.1 Buildings. or portions thereof, required to comply
with protection level 4 shall comply witir -Sh2,1 and 6.2.5.2.
[5000:34.3.6)

46.2.5.2 Highly lbade Solids add liquids. Highly toxic solids
and liquids not stored in approved hazardous materials nor-
age cabinets shall be isolated from other hazardous materials
storage by a thour fire busier. 05000:34.3.6.21

6.2.6 Protection Level 5. In addition to the requirements set
forth elsewhere in NM 5000, Build* Construction dnd Safety
Code, buildings, and pordons thereo& required to comply with
protection level 5 shall comply with NFPA.1, fins Code, and
NEPA $18, Standardfxr the Anatolian cf Semiconductor Fabrication
Fadlitres [500004.3.7.1]

6.2.7 Outdoor Storage. Outdoor storage areas shall be in ac-
cordance with the requirements of Chapters 11 through 21, as
applicable.

6.2.7.1 Caearance hem Combustibles. Clearance from com-
bustibles shall comply with 6.1.15(2). ••

6.2.7.2 Weather Protection. Where weather protection is pro-
vided for sheltering outside hazardous material storage areas,
such storage areas shall be considered outside storage areas,
provided that all of the follosving conditions are meu
(51100:34.2.6)

(1) The overhead structure shall be approved-nonrombustible
consuuction with a maximum area of 1500 fe (140 m2) ex-
cept that area increases based on location or fire protection
systems under the requirements of the building code shall
be allowed.

(2) Supports and walls shall not obstruct*ore than one aide
or more than 25 percent of the perimeter of the storage
area.

(3) The distance from the structure and tbe structural sup-
ports to buildings, lot lines, or public egress to a public
way shall not be less than the distance required by Chap-
ten 11 through 21 for an outside hazardous material atm-
age area withom weather protection.

(4) Weather protection structures containing atorage of ex-
plosive or detonable materials shall be considered indoor
storage.

6.2.7.6 Secondary Containment. •
6.2.7.3.1 General. Where secondaxycontainment is required,
it shall be in accordance with 6.2.1.9.3. •

WhereRequired. Where required by Thble 6.2.73.2,
outdoor storage areas used for hazardous materials solids or
liquids shall be provided with secondary containment in ac-
cordance with 6.2.1.9.8.

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 pallets shall comply
with the following

(1) Aliquidtight sump accesaible for visual inapectiOn shall be
provided.

(2) Thesump shall be designed to contain not less than 66 gal
(249.8 L).

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

-(4)-Gontainment-pallets-shell-be-proteeted-te-prevent-collec.--
don of rainwater within the sump.

BRIDGERS

6.3. Requirements for Use, Dispeosbrgi and Handling of Han.
ardons Materials *Amounts Exceeding Maximum Allowable
Quantities.

6.3.1* General. The following shall apply to aggregate quanti-
ties of hazardous materials used, dispensed, or handled:

(1) Where the aggregate quantity of hazardous materials
used, dispensed, or handled exceeds the MAQ, the re.
quirementa set forth in Section 6.3 sball apply, except as
specified* 6.3.1.1.

(2) Where the aggregatc quantity of hazardous materials
used, dispensed, or handled does not exceed the MAQ,
Section 6.3 shall not apply.

6.3.1.1 Uses Not Required to Comp* The folloviing use con-
. ditions shall not be required to comply with Section 6.3:

(1) Corrosives used in stationary lead-acid battery systems
used for standby power, emergency power, or uninter-
rupted power supply complying with Chapter 52 of
NEPA 1, /he We

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

6.3.1.2 Limit Controls.

6.3.1.2.1 General. Limit controls shall be &Milled in accor
dance with 6.3.L2.1 through 6.8.1.2.4.2.

6.3.1.2.2 Tlanperature Control. Process tanks and equipment,
which involve temperature control of the material to prevent a
hazardous reaction, shall be provided with limit controls to
maintain the temperature within a safe range. [1160.4.4]

6.3.1.2.3 Pressure Control.

6.3.1.2.3.1 Stationary tanks and equipment containing haz-
ardous materials liquids that can generate pressures-exceed-
ing design limits due to exposure fires or internal reaction
shall have a form of construction or other approved means
that relieves excessive internal pressure. [1:60.4.4J

6.3,L2.3.2 The means of pressure relief shall vent to an ap-
proved location.

63.1.2.3.3 Where required by Chapter 21, the means of pres-
sure relief shall vent to an exhaust scrubber or treatment system.

6.3.1.2.4 Liquid Level.

6.3.1.2.4.1 High Level. Open tanks in which hazardous mate-
rials are used shall be equipped with a liquidlevel limit 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 containers in which
hazardous materials are heated sball be equipped with ap-
proved automatic shutoff controls, which will sense low liquid
levels and shut off the source of heal. (1:60.4.4]

63,1.3 Staodbyand Emergency Power Standby or emergency
power shall be provided in accordance with 6.3.1.3.1 and
6.3.1.3,2 for required mechanical ventilation, treatment sys-
tems, temperature control, alarm, detection, or other electri-
cally operated safety systems. [5000343.2.7.1]

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

- quired where such systems-arz engineered and-approved-as
faileafe. [5000:34.3.2.7.2]
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In Single Duct Terminal Units
spy, SDI( 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 or in 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 multipoint
senso rforaccu rate 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, mu lti-
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.

• thaugu ps fur fluw Inedsurement
and balancing supplied with factory
mounted pneumatic controls (optional
fnr  cnntrnls by o

• 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.

Model SDV
-e tard.4;.-.015

'

t •

Controller Type
P — Pneumatic
— Digital

M — Manual

PrC11 r CIO

Controls
5 — Supplied by others

(Digital Only)
6 — Pressure

Dependent
8 — Pressure Independent

by Price

it 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).

• 1/2 in. [13] thick, min. 1.5 lb density fiberglass
internal insulation - meets requirements for
NFPA90A and UL181. 3/4 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

--tight-seal-anel-ne-damper-clefleetion. 
Pta-tan damper shaft +MEIl pos[rfun
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.

• Performance certified in accordance
with the AHRI 880 certification program.

• Units with factory-mounted high
voltage components like transformers
or disconnect switches are ETL certified
to UL 873.

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

T
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tr Copyright Price Industries Limited 2011. All Metric dimensions ( 1 are soft conversion.
Imperial dimensions are converted to metric and rounded to tha nearest millimetre. F-47
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SELECTION

FIGURE 4

TABLE 1

MA-CV AND VV VOLUME RANGE
- -

VALVE
NO.

,

. ..
CFM MINIMUM I MAXIMUM *DIMENSIONS

LOW I MED. HIGH O.D. L.

AP a.r - 3.V AP 0.6" - 3.V AP 1.0" - 6.0" In. In.

5 20 - 150 30 - 175 45 - 275 4 15/16 14 1/4

6 35 - 250 50 - 300 55 - 400 5 15/16 16 5/8

8 50 - 400 60 - 500 85 - 700 7 7/8 19 1/2

10 40 - 700 60 - 900 90 - 1200 9 7/8 21 1/2

12 190 - 1200 200 - 1400 230 - 1750 11 7/8 24

210 80 - 1400 120 - 1800 180 - 2400 24 x 12 21 3/4

212 380 - 2400 400 - 2800 460 - 3500 28 x 14 24 1/4

312 570 - 3600 600 - 4200 690 - 5250 42 x 14 24 1/4

412 760 - 4800 800 - 5600 920 - 7000 56 x 14 24 1/4

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

VVS SELECTION

Determine system pressure after the
fan and select valves according to
capacity requirements. Low pressure
valves are for systems where the static
pressure drop across the valve can
range between 0.4" and 3.0" water
gauge. Medium pressure valves are for
systems between 0.6" and 3.0" water
gauge. High pressure valves are  for
systems where the static pressure is
between 1.25" and 6.0" water gauge
across the-valve.

TABLE 2

CV AND VV SELECTION

Determine system pressure after the
fan and select valves according to
capacity requirements in low, medium
or high pressure columns. Low pres-
sure valves are for systems where the
AP across the valve is between 0.3"
and 3.0" water gauge. Medium pres-
sure valves are for system pressure
between 0.6" and 3.0" water gauge.
High pressure valves are for systems
with AP across the valve of 1.0" to 6.0"
water gauge. In order to allow for flexi-
bility in cases of future changes, avoid
selecting valves at either their maxi-
mum or their minimum limits. Duct
diameter should match valve size to
elinminate transitions.

MA-VVS VOLUME RANGE

VALVE
NO.

CFM MINIMUM / MAXIMUM *DIMENSIONS

LOW MED. HIGH 0.13. L.

AP 0.4" - 3.0" AP 0.6" - 3.0" AP 1.25" - 6.0" In. In.

6 0 - 250 0 - 300 0 - 400 5 15/16 16 5/8

8 0 - 400 0 - 500 0 - 700 7 718 19 1/2

10 0 - 700 0 - 850 0 - 1200 9 7/8 21 1/2 
,

12 0 - 1000 0 - 1200 0 - 1500 11 7/8 24

210 0 - 1400 0 - 1700 0 - 2400 24 x 12 23 3/4-

212 0 - 2000 0 - 2400 0 - 3000 28 x 14 24 1/4

312 0 - 3000 0 - 3600 0 - 4500 42 x 14 24 1/4

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.



• Flush Face Radial Flow Diffuser price
FRFDAIAFRFDAIFRFDSSA Series

Product Information

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

The diffuser design achieves precise,
repeatable air patterns using pattern
adjustment controllers mounted in
predetermined locations above the
equalization baffle. The following patterns
can be ordered preset from the factory: 2
way radial, 1 way radial, 2 way horizontal,
and 1 way vertical. Patterns may be
re-adjusted in the field bysimply relocating the
pattern controllers. Once adjusted, the pattern
controllers a re firmlyfixed in place, preventing
inadvertent movement during cleaning.

An internal air baffle equalizes airflow 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 syste ms. The face panel
is removable from the room side via quarter-
turn fasteners, providing access for damper
adjustment or cleaning.

The high capacity and low noise level of
the FRFDA series diffuser makes it suitable
for critical applications such as laboratories,
cleanrooms, medical facilities, and kitchens.
The ability to modify air pattern settings makes
this model an ideal choice for areas where
design conditions or equipment location is
va riable. Field relocation of pattern controllers
provides additional system flexibility.

Features

• Adjustable pattern: 2 way radial, 1 way
radial, 2 way horizontal, and 1 way vertical
patterns can be preset or field adjusted.

• Common appearance with FRFD allows
for integration of both products on the
same site with uniform architectural
appeal.

• Optional necic-mounted volume control
damper is fabricated of coated steel with
nickel-plated operators and finished in
B12 white powder coat paint. Optional
stainless steel damper also available.

• Suitable for use in either T-bar or surface
mount applications.

Construction/Finish

FRFDA

• Diffuser frame and control blades
- aluminum

• Plenum and Equalization Baffle - steel
• inis . B12 - white powder-coat
AFRFDA

uiFfuser f ame, con rol-biades

I-.**-477"-A"'•

-

FRFDA
Surface Mount
Actual Opening =

IE - Nom. Size - 1 VW 1331

Nom. Duct - ye (3)
Optional I
Damper - .., !

r• MY i,
4 ! .,  I.: ,. 1 c., —

11, . fJ
f Adjustable Pattern
5 5/8" v-Controllers
(143) 4, .- Pattern Deflectors

T-har Mount
Ceiling Module =
Nominal Size *-

Optional
insulation
ve1131

Hanger -*-
Brackets

Equalization
1.1,- Baffle

L L,  L,_
T-bar Mount I

Nom. Size - lte (6) by others -
Section Through 1Nidth— *-;

Dimensional Data - Inlperial (in.)/ Metric imm)
Nominal
Duct

Nominal Size L x W
Imperial

8 (204) 24 x24 (610x 610)
10 (250 24 x 24(610 x 610)
10 (Z5t-) 45 x 24(1219 x 610)
12 )30FI 48 x 24(1719 x 610) .,

Surface Mount Detail

Steel Channeld
Blocking & I
Fastening by
Others 

T-bar Mount Details
Quick-Release ,
1/4 Turn
Fasteners 

A I

For 15/1V 124) --
or 1" (25) T

equalization baffle and plenum
- aluminum

• Finish: B12 - white powder coat
FRFDSSA

• All-stainless steel construction
- #4 Finish on exposed surface

,h Copyright Price Industries Limited 2011.

✓ Product Selection Checklist 
1) Select DiffuserType by model number (FRFDA, AFR FDA, FRFDSSA).
2] Select inlet Diameter.
3] Select Factory Preset Blow Pattern (2R, 1R, H, V).
4] Select Damper Construction if required. Example: FRFDA / 10" / 1R / 24" x 48"

All Metric dimensions ( ) aro soft conversion.
Imperial dimensions are converted to metdc and rounded to the nearest millimeter. --95
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Techrical leaflet
1500330

Dale
2010-12-27

Extraction Arm Telescopic

Pressure drop

in.w.gA 500 1000 1500 2000 2500
8 2000

6 1500

4 1000

2 SOO

0
300 600 900 1200 1 00

dm

X: airflow ni% (dm)
Y: &ado pressure Pa

Nederman
0.11'4'1.4g NC YPUA WORKS; ACE

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 ft.).

• 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

mm (Inch)
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Telescopic arm with metal hood 0.9-1.6 (3 • 5) 600-1000 (350.600) 180 (614) • 70 (160) 76 12 (26) 10502731
With damper.

Telescopic arm with metal hood
without damper

0.9-1.6 (3 - 5) 600.1000 (350-600) 160 (614) 70 (160) 76 12 (26) 10502531

ni.."`Picarxn with 11.6121061-tond 

,_ _

0 n15_43Ts)safrinactlIsorfiockl_t5cL(s34) 70 (1 .60) 715 12 (2R1 1=7,221

Product availability may differ by country

Nederman 1 www.neclerman.com



Strobic Air Corporation
A Subsidiary of CECO Corporation

700 Emlen Way
Telford, PA 18969

Phone: (215) 723-4700 Fax: (215) 723-7401
www.choosetristack.com www.strobicair.com

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

Tri-Stackn"

A: Inlet Flow
5000 cfm

B: Bypass Flow
2272 cfm

C: Entrained Flow
3636 cfm

D: Total System Flow
10908 cfm

Inlet Static Pressure: 5 in w.g.

Inlet Air Temperature: 70 deg F

Inlet Air Density: 0.0612 lb/cu ft

Fan Flow Rate: 7272 cfm

Total Flow: 10908 cfm

Operating Speed: 1800 rpm

Dilution Ratio: 218 %

Mixed Air Density:

0.0612 lb/cu ft

Operating Conditions 

Inlet Flow per Fan: 5000 cfm

Ambient Air Temp.: 70 deg F

Ambient Air Dens: 0.0612 lb/cu ft

Fan Performance Data - (single fan)

Fan Model: TS1S1501318

Nozzle Velocity: 7991 fpm

Min. Motor Hp: 15 hp

Corrected BHP: 11.3 hp

Aititude and Temperature Corrections

Mixed Air Temperature:

70 deg F

Comments

e LI

Inlet Flow Total: 5000 cfm

Altitude at Site: 5400 ft

Operating Frequency: 60 Hz

Effective Stack Height:

10 mph Wind: 60 ft

15 mph Wind: 43 ft

Corrected Static Pressure:

6.1 in w.g.

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 0.1.5 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-Stackni Fume Hood Exhaust Systems
with direct drive, mill & chemical motors

The
Sherwin-Williams

Company
lndustrial & Marine Coatings

COR-COTE®
VEN GF

Strobic Air Corporation
[Laboratory Exhaust
Equipment Coating
Specifications]

SeaGuard Marine &
Specialty Coatings

SHERWIFS Til t !RAFT

C.,..CPAN

Itli.uS !WM
PAI (NE

OA I iti,s

High Performance Interior Corrosion Resistant Coating Svstem

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

Surface Preparation & Comments

• 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 rebiasted 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 ft2

Product Coat VS lApplication DFT
Overcoating Pot Life at
interval€Min - 73°F

PSR

Name Type (%) Method (mil) Max (25°C) 
i(ft2/gal '

(73°F) ' (73°F)
)

Cor-Cote
VEN GF

fFull 
o 1Brush, Roller,
rtive 

lt_ lAirless Spray,

Coat ReacAir spray.

16.0-
24.0

3 Hr - 6 Day 30 - 60 Min 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 solvents,
organic and mineral acids, and excellent resistance to thermal degradation. It employs
laminar graphite fillers in place of silica based fillers for applications where exposure to
hydrofluoric 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 hydrofluoric or hydrofluosilicic acids
applications.

For specific chemical resistance requirements please consult Strobic Air Corporation's
technical  department 



Protector PVC Perchloric Acid Laboratory Hood 140610002 is shcrwn with Protector

Standard Storage Cabinet 9901000 and Protector Acid Storage Cabinet 9901100.



Protector PVC Perchloric Acid & Acid Digestion Laboratory Hoods
Features er 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

Front and side panels may be
easily removed for lamp replace-
ment and access to electrical 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-plumbcd, the
left one a rigid gooseneck faucet,
the right a serrated hose connector.
Each comer post is factory-prepared
for up to 4 service fixtures (8 fixtures

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.

0 Eco-Foil- air foil with Clean-
Sweep- openings reduces energy
consumption by 7-10% compared to
flat air foils while its aerodynamic
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 baftle. 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.

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

By-pass airflow design ensures
stable face velocities. The by-pass
block partially obstructs the by-pass
opening above the sash to control
and reduce the minimum air volume
demanded.

oCord-Keeper- slots 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.

10

Fluorescent lighting illuminates
the interior. The high-efficiency,
instant start, T8 fluorescent lights
are located outside the hood interior
for corrosion-resistance and easy
replacement.

Durable and attractive exterior 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.

Service 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
iinction 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.

Coirosion-resistant baffle and
liner of lype 1 unplasticized PVC
with integral work surface pro-
vides a crevice-free work area and
withstands heat up to 140° F (60° Q.

Hardboard surface to support
integral work surface is included.

Feiformance tested to
ASHRAE 110-1995.

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

0 Clean-Sweer 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 comer posts
enhance airflow.

CE
'Lem is a registered trademark of
SABIC Mnovative Plastics

El Exclusive Feature



Protector' PVC Perchloric Acid & Acid Digestion Laboratory Hoods

Requires
Ductwork

and
Blower

ex 377 deep Protector PVC Perchlotic Acid Laboratory Hood 140610002 is shown wtth 3' Protector
Standard Storage Cabinet 9900100 and 3' Protector Acid Storage Cabinet 9901100 Blower,
ductwork and base must be ()Meted separately.

All models feature:

• By-pass airflow design and by-pass block.

• Glacier white powder-coated steel exterior.

Li Powder-coated stainless steel Eco-Foir air foil with Clean-Sweep-
airflow openings.*

a 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 aluminiim 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 intemal 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
extemal wash rings (wash rings not included).

• 12.75" OD PVC exhaust connection(s).

1311 Exclusive Feature • U.S. Patent No. 6,461,233

All models conform to the following standards:

• CFR 29, Part 1910 • SEFA 1-2010 • CE (230 volt models)

• SEFA 8-2010, Cabinet Surface Finish Tests • NFPA 45-2011
• ASTM E84-09C • ASHRAE 110-95 • ANSI Z9.5-2012
• CAN/CSA C22.2 No. 61010.1 • UL 61010-1 • 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 right 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:

• Dedicated remote PVC blower

• Wash rings and other ductwork • Base cabinet or stand

Optional accessories for on-site installation include:

• Service Fixture Kits • Electrical Duplex Kits

• Guardian Airflow Monitor Kits • Sash Stop Kits

• Ceiling Enclosure and Rear Finish Panel Kits

Total Exhaust CFM and Static Pressure
@ 28" Sash Opening (100% Open)

Face Vclocity Airflow Volumemc Rale (CFMJ
(fpm) Static Pressure (inches of water)

Sash @ 4' Hood 5' Hood
Full Open CFM s.p. CFM s.p. CFM s.p. CFM s.p.

6' Hood 8' Hood

(28")

125 905 027 1195 0.44 1475 0.59 2050 0.35

100 725 0.17 955 028 1180 0.38 1640 0.22

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

Face Velocity Airflow V'olumetric Rale (UN

"FM Static Pressure (inches of water)

Sash @
62.5% Open

(18")

4' Hood
CFM s.p.

5' Hood
CFM s.p.

6' Hood
CFM s.p.

8' Hood
CFM s.p.

125 565 0.11 745 0.17 920 0.23 1280 0.13

100 455 0.07 595 0.11 740 0.15 1025 0.09

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



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 GFC1 electrical duplex receptacle.

1 4 1 0 0  
1

STEP 1. Select the application
type of your fume hood. This
number is the third digit of
your catalog number.
0 = Perchloric Acid (with

safety glass sash)
1 = Acid Digestion (with

Lexan sash)

STEP 2. Select the width of your
fume hood. This number is the
fourth digit of your catalog num-
ber. Add 10 lbs. (5 kg) for Fixtured
Models.
4 =4' (122 cm)/735 lbs. (333 kg)
5 = 5' (152 cm)/7901bs. (358 kg)
6 = 6' (183 cm)/850 lbs. (386 kg)
8 = 8' (244 cm)/970 lbs. (440 kg)

r a
ff"9940aD41.

\--i
ia ra Lp.1,

t
2.5'16.41341k fl
Olt pokihrouglmeainis

o ' 0 o

g
o
o ____

o

L
f 

I.

I o ."'l mi.)pt

 lot

1
STEP 3. Select the Electrical Requirements, Service Fixtures
and GFCI Electrical Duplex Receptacle combination you
desire. These two numbers comprise the eighth and ninth
digits of your catalog number.

Electrical
Requirements

No
Service
Fixtures

Two 1-k% o
Service Servtce Fuduits'
Fixtures' & GFCI Duplex '•

100-115 volts, 50/60 Hz, 10 amps 00 01

208-230 volts, 50/60 Hz, 5 amps 20 21

left side service fixture is a Rigid Gooseneck Faucet. Right side service fixture is
serrated hose connector
"Woods with GECI electrical duplex are rated at 20 amps. 8. hoods have twv GFCI
electrical duplex receptacles, one mounted on each side, rated at 20 amps each.

li.sdr1=35,1101.)
A

4' Hood 48.0' 3825' 24.0'
(121.9 cm) (97.2 cm) (61.0 cm)

5' Hood 60.0" 50.25' 30.0"
fpiolselolom rah (150.0 cm) (972 cm) (61.0 cm)

6, Hood 72.0" 62.25" 36.0"
C444 paid mad (182.9 cm) (158.1 cm) (91.4 cm)
Wu In

8' Hood 96.0" 8625" 24.0"°
(243.8 cm) (219.1 cm) (61.0 cm)

TOP `DLIS0013LIa1,rYmt.6wtdqnrardYkdabdo.
A

FRONT

*8' model has hvo exhaust collars, 24.0' on each side of centedine

1.7143 Ad 4.0'
LC OD 16.0 cm) Dr* i1n2 an)
3.59.8 mJ =kW

Contact Labconco at 800-821-5525 or 816-333-8811 or visit wwwlabconce.com for detailed AutoCAD drawings.

02

Protecting your
laboratory enuironment

IAIKONCO

Labconco Corporation

8811 Prospect Avenue

Kansas City, MO 64132-2696

800-821-5525 or 816-333-8811

FAX 816-363-0130, wwwlabconco.com

co 2014 by Labconco Corporation.
Printed In the U.S.A. Product deslgn subject to change
without notice.
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PermaShie d Pipe

Chemical Compatibility

PermaShield
Fluoropolymer Barrier
Coating

MP
PerrnaShield Pipe



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.

Thst 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

Chemical Immersion Extended Immersion in strong acids.

EIS (Electrochemical
Impedance Spectro-
scopy)

E-84 (Stiner Tunnel)

Atlas Cell

Boil and Peel

Field Flange

Field Patch / Repair

FM 4922

Following extended immersion In strong acids,
Impedance measurements taken to determine
permeation resistance.

ASTM E 84 tests for Fire Spread and Srnoke
Developed, frequently used by code officials
and regulatory agencies in the acceptance
of Interior finish materials.

Standard ASTM test invoMng test pieces subject
to boiling water for defined periods of time then
check the coating for delaminalion or biisters.

Standard test, prolonged boil of flat coated
substrate samples with scored coating, samples
then deformed in a defined way to see if
coating will peel.

Round duct samples are cut and reflanged to
observe coating adhesion to the new flange.

Coated samples are repair patched.

Standard Factory Mutual test, measures flame
propagcrtion in duct systems.

11131=11P
Samples exhibited no evidence of chemical
attack or loss of adhesion, no blisters develop-
ed, some other coatings tested did blister.

Results indicate excellent protection wtth end
of test percentages of 97% or greater per-
meation resistance.

PerrnaShield barrier falls in the Class 1 cate-
gory with a Flame Spread Index of 10-15 and
a Smoke Developed Index of 35-40.

The new Permashield battier coaling ran far
longer than any other coating ever tested.

The adhesion of the PermaShield coating is
the best ever seen.

No peel or delaminalion observed, adhesion
to substrate remains consistent.

Patches found to be superior to patches of
other coatings.

Test passed: temperatures well below 1,000°F
at 23 feet.



PermaShieid Pipe ( PSE!) CHEMICAL COMPATIBILITY 2

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

Atlas 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 Compatibility Comparison(Maximum Use Temperatures)

CHEMICAL PermaShield.
°F

FRP'
°F

CPVC '
°F

PP1
°F

PVC'
°F

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 Chloride 122*

Acetylene 212* 73 140

Acrylonitrile 212* NR NR 120 NR

Acrylic Acid 212

Ad ipic 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, lsopentyl 122

Alcohol, Isopropyl 300

Alcohol, Menthyl 300

Alcohol, Propyl 300

Ally' Alcohol 212 140 140 73

Ally' 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 what 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, wlmat = Synthetic Fiber Surfacing Mat Recommended by Manufacturer

Maximum use temperatures listed for Permashield fluoropolyrner barrier coaling are based on tests of the resin with representative chemicals in valid laboratory or field tests,
PermaShield Pipe products treated with such coating may exhiblt 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 7Nrn discretion and risk. Fab-Tech Incorporated makes no warranties, expressed or implied, and assumes no liabrlity in connection with the use of this infommtion.



PermaShield Pipe ( PSP) CHEMICAL COMPATIBILITY 4

TABLE 1 - Chemical Compatibility Comparison (IVIaximum Use Temperatures)

CHEMICAL PermaShield FRP-
°F °F

CPVC
°F

PP'
°F

PVC'
°F

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 Bifluoride 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/mat

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 Regis 212* 73 NR

Aqua Regia (Fumes) 212 150 70 100

Arsenic Acid 300 80 185 225 140

Barium Carbonate 300 210 225 140

Barium Chloride 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, yr/mat = 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 results obtained by the user. Coafirgs
formulated from this resin, and finished products treated wit' 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 ot implied, and assumes no liability in connection with the use of this information.



5 PermaShield Pipe ( PSP1 CHEMICAL COMPATIBILITY
_ .

TABLE 1 - Chemical Compatibility Comparison (Maximum Use Temperatures)

CHEMICAL PermaShield' FRP'
°F °F

CPVC'
`F

PP'
' F

PVC'
`F

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 Chloride 100 80 250 70

Benzonitrile 200

Bismuth Carbonate 300 140

Black Liquor 300 185 140

Bleach 12.5% Active CI, 300 185 120 140

Bleach 5.5% Active CI, 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 Eisulfide 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, wlmat = Synthetic Fiber Surfacing Mat Recommended by Manufacturer

Maximum use temperatures listed for PemiaShield fluoropolymer barrier coating are based on tests of the resin with representative chemicals inivalid 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 discreticn and risk. Fab-Tech incorporated makes no warranties, expressed or impted, and assumes no tability in connection with the use of this information.



PermaShield Pipe ( PSIn CHEMICAL COMPATIBILITY 6

TABLE 1 - Chemical Compatibility Comparison (IVIaximum Use Temperatures)

CHEMICAL PermaShield
°F

FRP' CPVC
°F °F

PP' PVC-
°F °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

Garbon 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*

Chloral 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

Chlorine (Dry) 212 210 NR 73

Chlorinated Water Saturated 212 195 150 140

Chlorobenzene 122 NR 73 NR

Chlorobenzyl Chloride 70

Chloroethanol 200 100 NR NR

Chloroform 200* NR NR NR NR

Chlorosulfonic Acid 5% 200 NR NR 73

Chlorotoluene 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, what = Synthetic Fiber Surfacing Mat Recommended by Manufacturer

Maximum use temperatures listed for PermaShield fluoropolymer banier coating are based on tests of the resin with representative chemicals in vatid 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 warranfies, expressed or implied, and assurnes no liability in connection with the use of this information.



PermaShield Pipe ( PSP') CHEMICAL  COMPATIBILITY

TABLE 1 - Chemical Compatibility Comparison (Maximum Use Temperatures)

CHEMICAL PermaShield
°F

FRP'
°F

CPVC
°F

PP I
CF

PVC'
`F

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 w/mat 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

Detergent Solution (Heavy Duty)

Dexron (Trans Fluid)

300

300

300

140 200 140

Dexron II ( 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, w/mat = Synthetic Fiber Surfacing Mat Recommended by Manufacturer

Maxirnum 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 coafing 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 imphed, and assumes no liability in connection with the use of this information.



PermaShield Pipe ( PSI') CHEMICAL COMPATIBILITY 8

TABLE 1 - Chemical Compatibility Comparison(Maximum Use Temperatures)

CHEMICAL PermaShield
°F

FRP'
°F

CPVC
°F

PP'
°F

PVC'
°F

Dichlorodilluoro Methane (F-12) 70 80 80

Dichloroethane 70 80 70 NR

Dichloroethylene 100 NR NR NR

Dichloropropane 212

Dichlorotoluene a, a 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 122*

Diisopropyl Acetate 70

Diisopropyl Ketone 212

Dimethyl Acetamide N, N 212

Dimethylamine 70 120 140

Dimethyl Aniline 200 NR NR

Dimethyl Formamide 1 100 NR NR 120 NR

Dimethyl Hydrazine 70

Dimethyl Phthalate4a.millilli 212* 150 NR NR

Dimethyl Sulfoxide 212* NR 125 NR

Dioctyl Phthalate „imp-- 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

Divinylbenzene 70

Dow Therm 200 150 NR NR

Epichlorhydrin Dry 200 NR 120 70

Epsom Salt 300

Ethanol 284

Ethers 212 180 NR NR

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

Maximum use temperatures isted 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 resufts 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.



9 PermaShield Pipe ( PSW) CHEMICAL COMPATIBILITY

TABLE 1 - Chemical Compatibility Comparison (Maximum Use Temperatures)

CHEMICAL PermaShield FRP'
°F °F

CPVC3 PP PVC'
°F ' F °F

2 Ethoxy-ethanol 99% 122

Ethyl Acetate 200 NR 120 NR

Ethyl Acetoacetate 72*

Ethyl Acrylate 212

Ethyl Chloride 300 NR 73 NR

Ethyl Ether 200* NR 73 NR

Ethyl Formate 212

Ethylene Bromide 300 NR NR NR

Ethylene Chlorohydrin 79 200 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

Ferric Chloride 300 210 185 180 140

Ferric 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 72* 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 0.,....,41111111.11m. 250 100 73 73 73

Freon Dry 200 NR

Freon Wet 11111111.k 200 70 NR

Freon F-11 122* 75 73 140

122* 73 73 140Freon F-12

Freon F-21 122*

Freon F-22 122* 73 NR

Freon F-113 122*

Freon F-114 122*

Fruit Juices, Pulp 300

Fuel Oils 300 70 80 150

Fuming Suifuric 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, wlmat = 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 end 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.



PermaShield Pipe ( PSP') CHEMICAL COMPATIBILITY 10

TABLE 1 - Chemical Compatihility Comparison (Maximum Use Temperatures)

CHEMICAL PermaShield
°F

FRP
°F

CPVC "
`F

PP" PVC'
°F °F

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

Glycol (Ethylene Glycol)

Glycolic Acid (Hydroxy Acetic)

300

200

122*

220

140

100

185

73

225

225

225

125

140

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

Hydrofluoric 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 Sulflde (Dry) 300 210 185 150 140

Hydrogen Sulfide (Wet) 200* 210 140

Hydroquinone 212* 140

4 Hydroxybenzene Sulfonic Acid 158

Hypochlorous Acid 300 140 140 73 140

iodine (Dry) 212* 150

Iodine 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, wlmat = Synthetic Fiber Surfacing Mat Recommended by Manufacturer

Maximum use temperatures listed for PemiaShield 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 results obtained by the user. Coatings
fomiulated 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 knplied, and assumes no liability in connection with the use of this information.



11 PermaShield Pipe ( PSID°) CHEMICAL COMPATIBILITY

TABLE 1 - Chemical Compatibility Comparison (Maximum Use Temperatures)

CHEMICAL PermaShield'
°F

FRP CPVC'
°F F

PP'
' F

PVC`
' F

lsopentyl Alcohol 122*

lsophorone 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

Lauryl Chloride 212*

Lead Acetate 300 210 185 180 140

Lead Chloride 300

Lead Nitrate 300 220 125 140

Lead Sulfate 300

Lemon Oil 300

Lime Sulfur 122* 225 150

Linoteic Acid 212* 210 80 140

Linoleic Oil 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

Lubricating Oil, 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, wlmat = Synthetic 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 treated with such coating may exhibit different properties and therefore no guarantee is expressed or implied as to the results obtained by ihe 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.



PermaShield Pipe ( PSP) CHEMICAL COMPATIBILITY 12

TABLE 1 - Chemical Compatibility Comparison (11/1aximum Use Temperatures)

CHEMICAL PermaShield
'F

FRP
`F

CPVC
°F

PP'
°F

PVC'
°F

Magnesium Sulfate 300 210 185 180 140

Maleic Acid 250* 200 185 180 140

Malic Acid 250* 140 185 150 140

Mercuric Chloride 250* 210 140 180 140

Mercuric Cyanide 250* 140 225 140

Mercuric Sulfate 250*

Mercurous Nitrate 250* 140 140

Mercury 300 210 185 150 140

Mesityloxide 122

Methane 300 70 140

Methane Sulfuric Acid 50% 151

Methyl Acetate 122 70 NR

Methyl Acrylate 122

Methyl Alcohol (Methanol) 70 100 180 140

Methylamine 70 NR 70 NR

Methyl Bromide 300 NR NR

Methyl Cellosolve

Methyl Chloride

Methyl Chloroform

300

300

122

NR

NR

NR

70

NR

NR

NR

Methyl Ethyl Keytone 122 NR NR NR NR

Methyl Formate 212

5 Methyl 2 Hexanone 122

Methyl Isobutyl Keytone 122 NR NR NR

Methyl Methacrylate 122 73

Methyl Sulfate 300

Methyl Sulfuric Acid 122*

1 Methyl 2 Pyrrolidinone 70

Methylene Bromide 122 NR

Methylene Chloride 122 NR 70 NR

Methylene Iodine 70 NR

Milk 300 140 212 150

Mineral Oil 300 210 185 120 140

Molasses 300 140 225 150

Monochlorobenzene 100 NR 73

Monochlorodifluoromethane (F-22)

Monoethanolamine

Morpholine

70

150

200

75

80

70

175

150

NR

NR

Motor Oil 300 220 140 150

N, N Dimethyldodecyiamine 167

ANNOTATIONS: *= No Data Available Above Temperature Listed, NR = Not Recommended by Manufacturer,
Blank = No Data Available or Other Relevant Data Prevails, wlmat = 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.
PennaShield 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 infonnation.



13 PermaShield Pipe ( PSP'') CHEMICAL COMPATIBILITY
------- -

TABLE 1 - Chemical Compatibility Comparison (lVlaximum Use Temperatures)

CHEMICAL PermaShield
°F

FRP'
°F

CPVC '
`F

PP PVC'
'F `F

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*

Nitnc 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

Oils, 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, wimat = 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.
PerrnaShield Pipe products treated with such coating may exhibit different properties and therefore no guarantee is explessed 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 skit and at
their am discreticn and risk, Fab-Tech Incorporated inakes no warranties, expressed or implied, anti assumes rio Flaky ir connection with the use of ViiS information.
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TABLE 1 - Chemical Compatibility Comparison (IVIaximum Use Temperatures)

CHEMICAL PermaShield
°F

FRP
°F

CPVC'
°F

PP"
°F

PVC'
`F

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

Phenylhydrazine 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

Phosphorous 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

Pctassium 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, wlmat = 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 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 Temperatures)

CHEMICAL PermaShield
' F

FRPZ
- F

CPVC
' F

PP2
` F

PVC
CF

Potassium Sulfate 300 210 225 150

Propane all 300 44 73 70 70

Propyl Acetate 122

Propyl Alcohol (Propanol) -"MN 122 100 225

Pydravl

Pyridine

Pyrogallic Acid

70

200

122*

NR 140

70

70

NR

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 Oil 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

Sodiurn 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

Sodium Dichromate

Sodium Fluoride

300

212*

300

210 w/mat

210

180

185

140

180

140

185

140

70

140

Sodium Hydrosulfide 50% 300

Sodium Hydroxide 15% 300 150 w/mat

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, wlmat = Synthetic Fiber Surfacing Mat Recornmended by Manufacturer

Maximum use temperatures listed for Pennashield fiuoropotymer 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 .Coafings

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 sldll 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 Temperatures)

CHEMICAL PermaShield FRP-
°F °F

CPVC PP'
°F °F

PVC'
°F

Sodium Hydroxide (50%)(Caustic Soda) 250 180 w/rnat 210 180 100

Sodium Hypochlorite 5% imionlES 250 150 wlmat 185 120 73

Sodium lodide 300

Sodium Metaphospate Amempi 300 70 150

Sodium Nitrate 300 210 225 150

Sodium Nitrite 300 210 185 1801 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

Sodium 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*

Sulfolane 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, wlmat = Synthetic Fiber Surfacing Mat Recommended by Manufacturer

Maximum use temperatures fisted for PemiaShield 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 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 Temperatures)

CHEMICAL PermaShield
CF

FRP
°F

CPVC'
°F

PP'
°F

PVC-
`F

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

Toluenesulfonic Acid (sol. sat) 158

Tomato Juice 212* 210 185 180 70

Transformer Oil 212* 210 150 70

Tricresyl Phosphate 212* 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 Recornmended by Manufacturer,
Blank = No Data Available or Other Relevant Data Prevails, what = 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 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 Temperatures)

CHEMICAL PermaShield FRP'
°F `F

CPVC2
°F

PP' PVC'
°F °F

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 (Xylol Xylole) 200 70 NR NR NR

Zinc Chloride 300 210 185 225 140

Zinc Nitrate 300 210 225 140

Znc Sulfate 300 210 185 225 140

r"
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

Plating 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, wlmat = 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 Chloride. Class 12454-B.

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 results obtained by the user. .Coatings
fommlated 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 IiabiGty in connection with the use of this information.
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TABLE 2 - Chemical Compatibility of 100% PTFE Gore-Tex" Sealants

CHEMICAL
CHEMICAL
RESISTANCE

RATING
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

CHEMICAL

Benzoyl Chloride

Benzyl Alcohol

Black Sulfate Liquor

Bleach (Sodium Hypochlorite)

Borax

Boric Acid

Brine

Bromine

Bromine Trifluoride

Butadiene

Butane

Butyl Acetate

Butyl Alcohol, Butanol

N-Butyl Amine

Butyl Methacrylate

Calcium Bisulphate

Calcium Chloride

Calcium Hypochlorite

Capolactam

Carbolic Acid, Phenol

Carbon Dioxide, Dry

Wet

Carbon Disulfide

Carbon Monoxide

Carbon Tetrachloride

Carbonic Acid

Cetane (Hexadecane)

Chlorine, Dry

Wet

Chlorine Dioxide

Chlorine Trifluoride

Chlorazotic Acid (Aqua Regia)

Chloronitrous Acid (Aqua Regia)

Chlorinated Solvents, Dry

Wet

Chloroacetic Acid

Chloroethylene

Chloroform

CHENICAL
RESISTANCE
RATEG

1 = Recommended (little or no effect) 0= Insufficient Data N = Not Recommended
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TABLE 2 - Chemical Compatibility of 100% PTFE Gore-Tex" Sealants
CHEN/ CAL CHEMICAL

CHEMICAL RES1S
RAT

NGCE CHEMICAL RESIs NCE

Chlorosulfonic Acid 1 Formic Acid 1

Chromic Acid 1 Freon 1

Chromic Anhydride 1 Furfural 1

Chromium Trioxide 1 Glycerine, Glycerol 1

Citric Acid 1 Glycol 1

Copper Chloride 1 Grain Alcohol 1

Copper Sulfate 1 Green Sulfate Liquor 1

Cresols, Cresylic Acid 1 Heptane 1

Cydohexane 1 Hexachloraethane 1

Cydoheanone 1 Hexane 1

Dibutyl Phthalate 1 Hydrazine 1

Dibutyl Sebacate 1 Hydrobromic Acid 1

Diethyl Carbonate 1 HydrofluoricAcid, less than 65% 1

Dimethyl Ether 1 150°F and Below 1

Dimethyl Hydrazine, Unsymmetrical 1 Above 150°F 1

Dimethyl Formamide 1 65% To Anhydrous 1

Dioxide 1 Hydrofluoric Acid, Anhydrous 1

Dow Therm A 1 Hydrofluorosilicic Acid 1

Dow Therm E 1 Hydrofluosilicic Acid 1

Ethane 1 Hydrogen Gas, +150°F To -350°F 1

Ethers 1 Above 150°F 1

Ethyl Acetate 1 Hydrogen Fluoride 1

Ethyl Alcohol 1 Hydrogen Peroxide 10-90% 1

Ethyl Cellulose 1 Hydrogen Sulfide 1

Ethyl Chloride 1 Dry, 150°F and Below 1

Ethyl Ether 1 Dry, Above 150°F 1

Ethyl Hexoate 1 Wet, 150°F artd Below 1

Ethylene 1 Wet, Above 150°F 1

Ethylene Bromide 1 Iodine Pentafluonde 1

Ethylene Glycol 1 lsobutane 1

Ethylene Oxide 1 Isopropyl Alcohol 1

Fenic Chloride 1 Jet Fuels 1

Feffic Phosphate 1 Kerosene 1

Ferric Sulfate 1 Lactic Acid, 150°F and Below 1

Fluorine, Gas N Above 150°F 1

Liquid 1 Lime Saltpeter (Calcium Nitrates) 1

Fluorine Dioxide 1 Lubricating Oils, Sour 1

Formaldehyde 1 Refined 1

1 = Recommended (little or no effect) = Insufficient Data N = Not Recommended
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TABLE 2 - Chemical Compatibility of 100% PTFE Gore-Tex Sealants

CHEMICAL
GHEMICAL
RE STANCE CHEMICAL

CHEN
RESIS
RAT

CAL
NCE

Lye

Magnesium Chloride

Magnesium Hydroxide

Magnesium Sulfate

Mercuric Chloride

Mercury

Methane

Methanol, Methyl Acohol

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

Nitiic Acid, Crude

Less Than 30%

Above 30%

Red Fuming

Nitrobenzene

2-Nitro-Butanol

Nitrocalcite (Calcium Nitrate)

Nitrogen Tetroxide

Nitromethane

2-Nitro-2-Methal-Propanol

Nitromuriatic Acid (Aqua Regia)

N itrohydrochloric Acid

(Aqua Regia)

Norge Nitter (Calcium Nitrate)

Norwegian Saltpeter

(Calcium Nitrate)

N-Octadecyl Alcohol

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 Oils, 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

Potassiurn Bichromate

Potassium Chromate, Red

Potassium Cyanide

Potassium Dichromate

Potassium Hydroxide

Potassium Permanganate

Potassium Sulfate

Producer Gas

Propane

Propylene

1 = Recommended (little or no effect) 0 = Insufficient Data N = Not Recommended
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TABLE 2 - Chemical Compatibility of 100% PTFE Gore-Tex' Sealants

CHEMICAL
CHEMICAL
RESISTANCE
RATING

Propyl Nitrate

Prussic Acid, Hydrocyanic Acid

Pyridine

Saltpeter, Potassium Nitrate

Silver Nitrate

Soda Ash, Sodium Carbonate

Sodium Bicarbonate, Baking Soda

Sodium Bisulfate

Sodium Chloride

Sodium Cyanide

Sodium Dioxide

Sodium Hydroxide

Sodium Hypochlorite

Sodium Metaphosphate

Sodium Metaborate Peroxhydrate

Sodium Nitrate

Sodium Perborate

Sodium Peroxide

Sodium Phosphate, Monobasic

Dibasic

Tribasic

Sodium Silicate

Sodium Sulfate

Sodium Sulfide

Sodium Thiosulfate, "Hypo"

Sodium Superoxide

Stannic Chloride

Steam

Stearic Acid

Styrene

CHEMICAL
CHEMICAL
REStSTANCE

RATING

Sulfur Chloride

Sulfur Trioxide, Dry

Sulfuric Acid

10%, 150°F and Below

10%, Above 150°F

10-75%, 150°F & Below

75-95%, 150°F & Below

75-95%, Above 150°F

Fuming

Sulfurous Acid

Tannic Acid

Tartaric Acid

Tetrabromoethane

Toluene

Trichloroacetic Acid

Trichloroethylene

Tricresyl Phosphate

Triethanolamine

Turpentine

Vamish

Vinegar

Vinyl Chloride

Vinyl Methacrylate

Water, Mild Acid, With Oxidizing Salt

No Oxidizing Salts

Whiskey And Wines

Wood Alcohol

Ylenes

Zinc Chloride

1

1

1 = Recommended (little or no effect) = 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 guide for determining the suitability of Gore-Tee 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-Thch
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. ln 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-
lation.

F -NCOR ORAC
H

I P ED

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 BRO0111A Printed in the USA 11/06



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

APPENDIX F — STRUCTURAL CALCULATIONS

Imo BRIDGERS

B&P Project No. 5940.509 Page 60 February 2015



STRUCTURAL ANALYSIS OF THE
EXISTING STEEL K-SERIES ROOF JOISTS
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"BEAMANAL.xls" Program
Version 2,3

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

Job Name: SNL Building 1090 ES&H PRD
Job Number: 6100.83

input Data:

Beam Data: -Or Simple Beam

Span Type? Simple
Span, L = 41.0000 ft. --107 Propped Beam

Modulus, E = 29000 ksi

Inertia, I = 246.70 in.^4 Fixed Beam

Beam Loadings: Cantitever Beam

Full Uniform;
w = kips/ft.0.1850

Subject: Exist. 24K7 Joist Analysis w/ New Fan
Originator: DGG Checker:

RL

e
b

a
+P

+wb 11111111 +we

MIMM.111=
x RR

Nomenclature 

+w

Distributed:
Start End Results:

b (ft.) Wb (kips/ft.) e (ft ) We (kipslft.) Reactions:
#1: RL = 4.80 k RR = 3.98 k
#2: ML = N.A. MR = N.A.
#3: Maximum Moments:
#4: +M(max) = 42.87 ft-k x = 19.47 ft.
#5: -M(max) = 0.00 ft-k x = 0.00 ft.
#6: Maximum Deflections:
#7: -.6(max) = -1.834 in. x = 20.23 ft.
#8: +A(max) = 0.000 in. x = 0.00 ft.

Nratio) = L/268
Point Loads:

#1:

#2:

#3:

#4:

#5:

#6:

#7:

#8:

#9:

#10:

#11:

#12:

#13:

#14:

#15:

Moments:
#1:

#2:

#3:

#4:

a (ft.) P (kips)
4.5000 0.60
8.5000 0.60

C (ft.) M (ft-kips)

Shear Diaqram
6 0

5 0

4.0

3.0

2.0

10

0.0

V) -1.0
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s 

-2.0

-a0

-4 0

50 0
45.0
40.0
35.0
30 0
25.0
20 0
15 0
10 0
5.0
0.0 . .

8 8 P- fl 8 8 (P; 4 8
m •(,: A r.; 74 A Oig

x (ft.)

x (ft.)

Moment Diaqram

1 of 1 9/24/2014 3:23 PM


