CORNELL UNIVERSITY SCHURMAN HALL LEVEL 1
FACILITIES CONTRACTS RENOVATIONS
121 HUMPHREYS SERVICE BUILDING

ITHACA, NEW YORK 14853-3701

ADDENDUM NO. 2
February 28, 2019
This Addendum contains changes to the requirements of the Contract Documents and Specifications.
Such changes are to be incorporated into the Construction Documents and shall apply to the work with
the same meaning and force as if they had been included in the original document. Wherever this
Addendum modifies a portion of a paragraph of the specifications or a portion of any Drawing, the

remainder of the Paragraph or Drawing shall remain in force.

NOTE: Provisions of all Contract Documents apply.

Item 1. ADDENDUM NO. 1, Header on second page
DELETE Second line of Header “Addendum No. 2”
REPLACE with “Addendum No. 1”
Item 2. ADDENDUM NO. 1, ltem 4
DELETE Note: “DELETE in its entirety.”
REPLACE with “DELETE Finish Note 14 in its entirety.”

GENERAL REQUIREMENTS

Item 3. SECTION 01 73 29 — CUTTING, PATCHING AND REPAIRING, Paragraph 1.4
ADD
B. Coordinate roofing work to maintain roof warranty and provide documentation of
warranty continuance.
a. The west roof on the Second Floor level approximately between column
lines 5 and 10 is Carlisle Syntec, was installed in 2017, and is warranty
number 10173523.
b. The east roof on the Third Floor level approximately east of column line

10 is Firestone Panel 002, was installed in 2015, and is warranty number
AF1453.
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TECHNICAL SPECIFICATIONS

Item 4.

Item 5.

Item 6.

DRAWINGS

Item 7.

SECTION 02 82 00, Paragraph 1.3.A.8

DELETE in its entirety.

REPLACE with

8. Proper removal and disposal of the walk-in coolers in their entirety included but
not limited to ceilings, walls, doors, floors and below floor insulation. It is
assumed there are asbestos-containing membranes under the floors of the coolers.
In addition, there may be asbestos-containing materials in the walk-in coolers
themselves.

SECTION 11 53 13

DELETE in its entirety.

REPLACE with revised Section 11 53 13, attached.

SECTION 22 63 19, Paragraph 2.2.A.6.a

DELETE in its entirety.

REPLACE with

a. Beacon Medaes
Model: PDSM3000-CGA320-8-AB-SSH-55-WM-3R

Drawing AA-101
DELETE in its entirety.
REPLACE with revised AA-101, attached.
REPLACE Note AA-8.
ADD ASBESTOS ABATEMENT NOTE AA-8 to room S1027.

ADD ASBESTOS ABATEMENT NOTE AA-4 to room S100TB.



Schurman Hall Level 1 Renovations
Addendum No. 2
February 28, 2019

Page 3

Item 8.

Item 9.

Item 10.

Item 11.

Drawing S001, Delegated Design Notes, Item 3

DELETE in its entirety.

REPLACE with

3. SEE SPECIFICATION 030133 AND 5/S101 FOR FRP DELEGATED DESIGN
INFORMATION. EXISTING CONCRETE BEAM PROPERTIES: f’'c =
3000psi, Fy = 40ksi.

Drawing Q503

DELETE in its entirety.

REPLACE with revised Q503, attached.

ADD new graphics/annotation in elevation and detail callout for finned tube
cover in plan.

Drawing Q504
DELETE in its entirety.
REPLACE with revised Q504, attached.

ADD GWB & metal stud finned tube enclosure and phenolic stool below
window

ADD finished backs to cabinetry that is exposed in back

REPLACE end cabinet with standard depth cabinet and a separate panel to close
off the chase further east at the column

Drawing HO01
DELETE in its entirety.
REPLACE with revised H001, attached.

UPDATE Drawing list was revised to include revision information
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Item 12.

Item 13.

Item 14.

Drawing H101
DELETE in its entirety.
REPLACE with revised H101, attached.

ADD Drawing revised to show additional CHWS/R and CONDENSATE
DRAIN piping and piping risers to and from Second Floor.

Drawing H300
DELETE in its entirety.
REPLACE with revised H300, attached.

ADD Drawing revised to show CONDENSATE DRAIN piping from First Floor
to Basement.

ADD Keynote 51.
Drawing H301
DELETE in its entirety.
REPLACE with revised H301, attached.
ADD Drawing revised to show piping (CHWS, CHWR & D) for FCU-17.

ADD Drawing revised to show CHWS/R and D piping connecting to existing
piping to Second Floor.

ADD Keynote 23 added to various piping riser locations.

ADD Drawing revised to show additional CONDENSATE DRAIN piping to
FCU’s.
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Item 15.

Item 16.

Item 17.

Item 18.

Item 19.

Drawing H800
DELETE in its entirety.
REPLACE with revised H800, attached.

ADD Drawing revised to show legend item “LAB EQUIPMENT - BINARY
ALARM”

ADD Drawing revised to show control detail for “LAB EQUIPMENT ALARM”

ADD Drawing revised to show control detail for “CARBON DIOXIDE
MANIFOLD ALMARM”

Drawing H801
DELETE in its entirety.
REPLACE with revised H801, attached.
ADD Drawing revised to show “CONDENSATE HIGH LIMIT OVERFLOW”
Drawing H802
DELETE in its entirety.
REPLACE with revised H802, attached.
ADD Drawing revised to show “CONDENSATE HIGH LIMIT OVERFLOW”
Drawing H803
DELETE in its entirety.
REPLACE with revised H803, attached.
ADD Drawing revised to show “CONDENSATE HIGH LIMIT OVERFLOW”
Drawing H901
DELETE in its entirety.
REPLACE with revised H901, attached.

ADD Drawing revised to show locations of “BINARY ALARM TO LAB
EQUIPMENT”



Schurman Hall Level 1 Renovations
Addendum No. 2

February 28, 2019

Page 6

Item 20. Drawing P001
DELETE in its entirety.
REPLACE with revised P001, attached.

ADD Drawing list was revised to include P-203 - THIRD FLOOR PLUMBING
PLAN

UPDATE Drawing list sheet name of P-201 was revised to FIRST AND
SECOND FLOOR PLUMBING PLAN

UPDATE Keynote 26 was revised.
Item 21. Drawing P201
DELETE in its entirety.
REPLACE with revised P201, attached

UPDATE Sheet name was revised to FIRST AND SECOND FLOOR
PLUMBING PLANS

UPDATE Keynote 26 was revised to state PROVIDE 1" CARBON DIOXIDE
PIPING AND APPURTENANCES DOWN FROM CEILING CAVITY TO
CARBON DIOXIDE MANIFOLD. PROVIDE RELIEF VENT PIPING FROM
CO2 PRESSURE RELIEF VALVE TO MECHANICAL LABORATORY
EXHAUST DUCT.
Item 22. Drawing P203
DELETE in its entirety.
REPLACE with revised P203, attached

ADD Drawing to the project to show revisions to the acid waste vent piping and
the sanitary vent piping on level 3.

Item 23. Drawing P501
DELETE in its entirety.
REPLACE with revised P501, attached

ADD Detail 5 to the sheet for CO2 manifold piping information.
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Item 24. Drawing E503
DELETE in its entirety.
REPLACE with revised E503, attached

ADD receptacle for pressure differential automatic switchover manifolds for high
purity gases and associated keynote.

ADD Keynote E72 “Provide power for pressure differential automatic
switchover manifolds for high purity gases.”

Item 25. Drawing E703
DELETE in its entirety.
REPLACE with revised E703, attached
UPDATE Panel Schedule LNP-12 as indicated.
Iltem 26.  Attached is the Pre-Bid Sign in sheet for Contractors reference only.
RFI LOG
Item 27.  RFI Questions and Clarifications

See attached RFI Log (Items 1-9)
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Attachments:

Specification 11 53 13 ADD2 — Laboratory Fume Hoods
Specification 22 63 19 — Laboratory Gas Piping Specialties

AA-101 - ASBESTOS ABATEMENT FIRST & SECOND FLOOR PLANS
Q503 - COMPARITIVE COAGULATION

Q504 - SHARED EQUIPMENT ROOM

P001 - PLUMBING ABREVIATIONS, SYMBOLS, AND NOTES
P201 - FIRST AND SECOND FLOOR PLUMBING PLANS

P203 — THIRD FLOOR PLUMBING PLAN

P501 - PLUMBING DETAILS AND SCHEDULES

H001 - MECHANICAL COVER SHEET

H101 - FIRST FLOOR HVAC DEMOLITION PLAN

H300 - BASEMENT HVAC PIPING PLAN

H301 - FIRST FLOOR HVAC PIPING PLAN

H800 - HVAC CONTROLS

H801 - HVAC CONTROLS

H802 — HVAC CONTROLS

H803 — HVAC CONTROLS

H901 - HVAC ZONE CONTROL PLAN

E503 - ENLARGED POWER PLAN

E703 - ELECTRICAL PANEL SCHEDULES

Pre-Bid Sign-in Sheet

RFI LOG (Items 1-9)

****END OF ADDENDUM****
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SECTION 1156313 — LABORATORY FUME HOODS

PART 1 - GENERAL

1.1

A.

1.2

1.3

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Work includes the fabrication and installation of laboratory fume hoods as indicated.

I. Bench-top laboratory fume hoods, ADA where indicated.

2. Observation fume hoods.

3. Work surfaces with cup sinks within fume hood.

4 Piping and wiring within fume hoods for service fittings, light fixtures, fan switches, and

other electrical devices included with fume hoods.
Cabinet base molding will be furnished and installed under Division 09 — Resilient Base.

Service fixtures integral with the hoods are supplied and installed as part of this work.

1. All internal piping of fume hood is part of this work.

2. Extension and final connection of mechanical and electrical services to a point indicated
on the mechanical and electrical drawings is not part of this work.

3. Pre-install fittings for attachment to the fume hood superstructure at the factory.

4, Pre-plumb up required services on the fume hood superstructures.

Related Sections:

1. Division 06 Section for miscellaneous rough carpentry, blocking/backing within and at
walls to adequately support casework.

2. Division 09 Section for resilient base applied to fume hood base cabinets.

3. Division 12 Section for laboratory casework for fume hood special purpose storage
cabinets, including fittings.

4. Division 23 Sections for fume hood duct connections, including ducts and exhaust fans.

5. Division 23 and 26 Sections for connecting service utilities at back of fume hoods. Piping

and wiring within fume hoods are specified in this Section.
6. Division 23 Section "Testing, Adjusting, and Balancing for HVAC" for field quality-control
testing of fume hoods.

REFERENCES

Codes, specifications, and standards referred to by number or title form a part of this
specification to the extent required by the following references and others that may exist in this
document. Use codes, specifications, and standards referenced below of the latest revision at

the time of award of subcontract, unless otherwise stated below.

1. ASHRAE Standard 110: Method of Testing Performance of Laboratory Fume Hoods

LABORATORY CASEWORK 123553 - 1



1.4

SCHURMAN HALL LEVEL 1 RENOVATIONS
NYS COLLEGE OF VETERINARY MEDICINE
CORNELL UNIVERSITY

2. ASTM E84: Standard Test Method for Surface Burning Characteristics of Building
Materials

3. FS DD-GI403 Glass. Plate (Float), Sheet, Figured, and Spandrel (Heat Strengthened
and Fully tempered).

4, NFPA 255: Standard Method of Test of Surface Burning Characteristics of Building

Materials

NFPA 45:  Fire Protection for Laboratories Using Chemicals.

NFPA 56F: Non-Flammable Medical Gas Systems.

NFPA 70:  National Electric Code.

OSHA 29CFR Part 1910: Occupational Exposures to Hazardous Chemicals in

Laboratories

NMT-AP-011: Receipt Inspection of Items and Materials

10. SEFA 2.3: |Installation of Scientific Laboratory Furniture and Equipment-Recommended
Practices

11. UL 723: Testfor Surface Burning Characteristics of Building Materials.

Sl S

©

PERFORMANCE REQUIREMENTS

Fume hoods shall function as ventilated, enclosed workspaces, designed to capture, confine
and exhaust fumes, vapors and particulate matter produced or generated within the enclosure.

Design fume hoods for consistent and safe air flow through the hood face. Negative variations
of face velocity shall not exceed 20% of the average face velocity at any designated measuring
point as defined in this section.

Average illumination of work area: Minimum 80 footcandles. Work area shall be defined as the
area inside the superstructure from side to side and from face of baffle to the inside face of the
sash, and from the working surface to a height of 28 inches.

Fume hood shall be designed to minimize static pressure loss with adequate slot area and bell
shaped exhaust collar configuration. Maximum average static pressure loss readings taken
three diameters above the hood outlet from four points, 90 degrees apart, shall not exceed the
following maximums with sash in full open position:
1. Face Velocity Measured S.P.L. (W.G.)

a. 75 F.P.M. .18 inches

b. 100 F.P.M. .30 inches

C. 125 F.P.M. .45inches

d. 150 F.P.M. .60 inches

Fume hood shall maintain essentially constant exhaust volume at any baffle position for safety.
Maximum variation in exhaust CFM, static pressure and average face velocity as a result of
baffle adjustment shall not exceed 5% for any baffle position at the specified face velocity.

Fume hoods shall be field convertible, from bypass type to auxiliary air by simple component
replacement or addition. Change-over shall be accomplished without construction modifications
and without special tools.

Noise Criteria: Test data of octave band analysis verifying hood is capable of a 50 NC value
when connected to a 50 NC HVAC source. Reading taken 3' in front of open sash at 110 fpm
face velocity.

Hoods and exhaust ductwork shall be constructed of acid-resistant, nonreactive, impervious
materials. All duct work seams and joints shall be welded and watertight.

LABORATORY CASEWORK 123553 - 1
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LINER SURFACE FINISH PERFORMANCE REQUIREMENTS

Test procedure:

1.

Test No. 1 - Spills and Splashes:

a. Suspend in a vertical plane a 42" (horizontal) by 12" (vertical) panel divided into
3/4" wide vertical columns, each column numbered 1 through 49.

b. Apply five drops of each reagent listed with an eye dropper.

C. Apply liquid reagents at top of panel and allow to flow down full panel height.
(CAUTION! Flush away any reagent drops.)

Test No. 2 - Fumes and Gases:

a. Divide 24" x 12" panel into 2" squares, each square numbered 1 through 49.

b. Place 25 milliliters of reagent into 100 milliliter beakers and position panel over
beaker tops in the proper sequence. Note: Beaker pouring lip permits
atmospheric oxygen to enter and participate in the reaction of the reagent fumes.

C. After 24 hours remove panel, flush with water, clean with naphtha and detergent,
rinse, wipe dry and evaluate.

After 24 hours remove panel, flush with water, clean with naphtha and detergent, rinse,
wipe dry and evaluate.

Evaluation ratings: Change in surface finish and function shall be described by the following
ratings:

1.
2.

3.

4.

S.

No Effect: No detectable change in surface material.

Excellent: Slight detectable change in color or gloss, but no change to the function or life
of the work surface material.

Good: Clearly discernible change in color or gloss, but no significant impairment of work
surface function or life.

Fair: Objectionable change in appearance due to surface discoloration or etch, possibly
resulting in deterioration of function over an extended period.

Failure: Pitting, cratering or erosion of work surface material; obvious and significant
deterioration.

Test Results: Minimum Fume Hood Liner Requirements- Refer to Drawings for Liner Types.

REAGENT LIST Test No. 1 Test No. 2
Concentrations by Weight Rating Spills Fumes
Sodium Hydroxide Flake -—- No Effect
Sodium Hydroxide, 40% Excellent No Effect
Sodium Hydroxide, 20% Excellent No Effect
Sodium Hydroxide, 10% Excellent No Effect
Ammonium Hydroxide, 28% No Effect No Effect
Eldorado - Plus (Solution) No Effect No Effect
Chloroform Excellent No Effect
LpH SE (Solution) No Effect No Effect
Trichloroethylene Excellent No Effect
. Monochlorobenzene Excellent No Effect
. Tincture of lodine Excellent Excellent
. Methyl Alcohol No Effect No Effect
. Ethyl Alcohol No Effect No Effect
. Butyl Alcohol No Effect No Effect
. Phenol, 85% Excellent No Effect
. Cresol Excellent No Effect
. Sodium Sulfide, Saturated Good No Effect

LABORATORY CASEWORK 123553 - 1
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18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31

32.
33.
34.
35.

37.
38.

40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
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SUBMITTALS
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Furfural Fair No Effect
Dioxane No Effect No Effect
Zinc Chloride, Saturated No Effect No Effect
Benzene Excellent No Effect
Toluene Excellent No Effect
Xylene Excellent No Effect
Gasoline Excellent No Effect
Naphthalene Excellent No Effect
Methyl Ethyl Ketone Excellent No Effect
Acetone Excellent No Effect
Ethyl Acetate Excellent No Effect
Amyl Acetate Excellent No Effect
Ethyl Ether Excellent No Effect

. Silver Nitrate, 10% Good No Effect
Di Methyl Formamide No Effect Excellent
Formaldehyde, 37% No Effect No Effect
Formic Acid, 88% No Effect No Effect
Acetic Acid, Glacial No Effect No Effect

. Dichloro Acetic Acid, 93% Excellent Excellent
Chromic Acid, Saturated Good No Effect
Phosphoric Acid, 85% No Effect No Effect

. Sulfuric Acid, 33% No Effect No Effect
Sulfuric Acid, 77% Excellent No Effect
Sulfuric Acid, 93% Good No Effect
Hydrogen Peroxide, 30% No Effect No Effect
Acid Dichromate Excellent No Effect
Nitric Acid, 20% Excellent No Effect
Nitric Acid, 30% Excellent No Effect
40 & 47 Equal Parts Excellent Good
Nitric Acid, 70% Excellent Good
Hydrochloric Acid, 37% No Effect Excellent
Hydrofluoric Acid, 48% No Effect Failure

Product Data: For each type of product indicated.

Shop Drawings: For laboratory fume hoods. Include plans, elevations, sections, details, and
attachments to other work.

1.

Indicate details for anchoring fume hoods to permanent building construction including
locations of blocking and other supports.
Indicate locations and types of service fittings together with associated service supply

Indicate duct connections, electrical connections, and locations of access panels.

Include roughing-in information for mechanical, plumbing, and electrical connections.
Show adjacent walls, doors, windows, other building components, laboratory casework,
and other laboratory equipment. Indicate clearances from above items.

Include layout of fume hoods in relation to lighting fixtures and air-conditioning registers

2.
connection required.
3.
4.
5.
6.
and grilles.
7.

Include coordinated dimensions for laboratory equipment specified in other Sections.

Samples: Submit 3 x 6 inch samples of finish for fume hood, work surfaces and for other pre-
finished equipment and accessories for selection by Architect.

LABORATORY CASEWORK 123553 - 1
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Test Reports: Submit test reports on each size and type of hood verifying conformance to test
performances specified. Test report must accompany each hood as part of installation and
usage package. Submit independent test reports as required by specification.

Instructions: Submit for review and approval

1. Instructions to be inscribed on instruction plate to be attached to hood, as specified in
Part 2 of this Section.

2. Written instructions in booklet form providing additional details on safe and proper
operation and maintenance.

3. Professional quality video - minimum 15 minutes in length on proper hood usage.

QUALITY ASSURANCE

Single source responsibility: Fume hood casework, work surfaces, and other Fume hood
laboratory equipment and accessories shall be manufactured or furnished by a single laboratory
furniture company where all possible.

Manufacturer's qualifications: Modern plant with proper tools, dies, fixtures and skilled workmen
to produce high quality laboratory casework and equipment, and shall meet the following
minimum requirements:

1. Five years or more experience in manufacture of laboratory casework and equipment of
type specified.
2. Ten installations of equal or larger size and requirements.

Installer's qualifications: Factory certified by the manufacturer.

UL 1805 Specification:

1. Fume Hood must be Underwriters Laboratories subject 1805 classified. The 1805
standard covers electrical and mechanical hazards, investigates the flammability of
materials and measures the effectiveness of airflow characteristics. Proper labeling must
be affixed to the face of each fume hood indicating classification to the UL 1805 standard
for Laboratory Fume Hoods. UL listing covering electrical components only or other
listings that do not encompass all issues covered in UL 1805 is insufficient. All factory
testing shall be performed in a U.L. certified test facility.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

Pre-installation Conference: Conduct conference at Project site.

DELIVERY, STORAGE, AND HANDLING

Protect finished surfaces during handling and installation with protective covering of
polyethylene film or another suitable material.

Handling: Protect finished surfaces from soiling or damage during handling and installation.
Keep covered with polyethylene film or other protective coating. Protect all work surfaces
throughout construction period with 1/4 inch corrugated cardboard completely covering the top
and securely taped to edges.

LABORATORY CASEWORK 123553 - 1
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1.1

1.1

A.

0

A.

B.

1

A.

2

A.
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PROJECT CONDITIONS

Do not deliver or install equipment until the following conditions have been met:

1. Building areas requiring the installation of laboratory casework shall be dry and
unexposed to adverse weather conditions, which may damage finished materials.

2. Interior building temperatures shall not register below 65 degrees Fahrenheit in areas of
casework installation to permit the proper curing of epoxy sealants and adhesives.

COORDINATION

Coordinate layout and installation of framing and reinforcements for lateral support of fume
hoods.

Coordinate installation of fume hoods with laboratory casework, fume hood exhaust ducts, and
plumbing and electrical work.

EXTRA MATERIALS

Furnish complete touchup kit for each type and color of fume hood finish provided. Include
fillers, primers, paints, and other materials necessary to perform permanent repairs to damaged
fume hood finish.

WARRANTY

Provide a 1 year warranty against defects in materials and workmanship.

PART 2 - PRODUCTS

2.1

22

A.

A.

B.

C.

MANUFACTURERS & MODELS

Standard and ADA Fume Hoods

1. Mott Manufacturing: ProSeries™ Bench (Basis of Design).
Acceptable Substitutes:
a. CiF/BedcoLab: Vanguard™ Series

b. ICI Scientific: Isolator™ Gen 5 Series
c. Kewaunee: Supreme Air™ H05

GENERAL MATERIALS

Steel: High quality, cold rolled, mild steel meeting requirements of ASTM A366; gauges U.S.
Standard and galvanized.

Stainless steel: Type 304; gauges U.S. Standard.

Ceiling closure panels: Minimum 18 gauge; finish matching hood exterior.

LABORATORY CASEWORK 123553 - 1
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Downdraft bypass: Low resistant type, 18 gauge steel chamber, directional louvers — not
acceptable. All bypass air shall enter top of bypass chamber and enter hood in a down flow
direction. Chamber shall protect user from expelled particulate in the event of an adverse
internal reaction.

Safety glass: 7/32" thick laminated safety glass.

Sash chain: ANSI #35 steel, single strand. Average tensile strength of 2,400 pounds, maximum
working load of 480 pounds.

Sash guides: Corrosion resistant poly-vinyl chloride.
Sash pull: Full width stainless steel or steel with chemical resistant powder coating.

Gaskets: 70 durometer PVC for interior access panels. Gasket interior access panels to
eliminate air leakage and to retain liquids inside hood.

Fastenings:

1. Exterior structural members attachments: Sheet metal screws, zinc plated.

2. Interior fastening devices concealed. Exposed screws not acceptable. (Screw head
"caps" not acceptable.)

3. Exterior panel member fastening devices to be corrosion resistant, non-metallic material.

Exposed screws not acceptable.

Instruction plate: Corrosion resistant or plastic plate attached to the fume hood exterior with
condensed information covering recommended locations for apparatus and accessories baffle
settings and use of sash.

Filler Strips: Provide as needed to close spaces between fume hoods or fume hood base
cabinets and adjacent building construction. Fabricate from same material and with same finish
as fume hoods or fume hood base cabinets, as applicable.

Ceiling Extensions/Closures (where indicated): Provide filler panels matching fume hood
exterior to enclose space above fume hoods at front and sides of fume hoods and extending
from tops of fume hoods to ceiling or height indicated on drawings. Where ceilings occur,
extend enclosure 2" above ceiling. Ceilings shall not pass over top of fume hoods. Add sash
pockets to balance air where required.

Finished Back Panels: Where rear surfaces of fume hoods are exposed to view, provide
finished back panels matching rest of fume hood enclosure.

Comply with requirements in Divisions 23 and 26 Sections for installing water and laboratory
gas service fittings, piping, electrical devices, and wiring. Install according to Shop Drawings.
Securely anchor fittings, piping, and conduit to fume hoods unless otherwise indicated.

FUME HOOD VENTILATION

Variable-Air-Volume Control: fume hoods with an electronic control unit with a sensing device
that monitors face velocity, and a motorized damper on the exhaust connection that maintains a
constant face velocity by controlling air volume in response to control unit. Equip units with
manual override switch that opens motorized damper to provide maximum exhaust capacity
regardless of sash position.

LABORATORY CASEWORK 123553 - 1
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Design hood for 100 feet per minute face velocity.

FUME HOOD CONSTRUCTION

Fume hood superstructures shall have a full frame construction with a double wall design
consisting of an outer shell of wood or metal as specified and an inner liner of corrosion
resistant material as specified. Attachment of the interior lining material to the steel framing
members shall be made with non-metallic fasteners. The double wall shall house and conceal
steel framing members, attaching brackets and remote service fixture valves.

The exterior side panels of the superstructure shall be constructed of painted metal or other
suitable material as specified. Panels shall be removable for access into the interior housing.
Access shall also be gained through removable panels in the interior liner. These interior
removable panels of the same material as the liner and shall be gasketed and held in place by
non-metallic access clips.

Each superstructure shall have an internal baffle system of the same material as the interior
liner. This baffle system shall provide for safe efficient removal of fumes when the
superstructure is connected to a properly installed exhaust system. All baffles shall be
removable for cleaning.

Unless specified for use in a variable air volume (VAV) system, the superstructures shall be
provided with an air by pass feature. The bypass, located at the upper front interior of the hood,
shall open as the sash is lowered, providing for a relatively constant exhaust volume of the fume
hood superstructure.

A two tube, rapid start, vapor sealed fluorescent light fixture of maximum length shall be
provided on each superstructure. Each fixture shall include two soft white tubes providing 100
candle powers at the work surface. Light fixtures shall be re-lamped from the top front of the
superstructure.

Exhaust outlets shall be rectangular or circular, 18 gauge type 304 stainless steel. Galvanized
or painted outlets are not acceptable.

Fume hoods shall have a full view, vertical rising, laminated safety glass sash framed with a
solid black, PVC extrusion. The sash shall have a full width extruded PVC finger lift. The finger
lift shall have a 16 gauge steel tube inserted the full width of the finger lift and shall be fully
enclosed by PVC. Sashes with stainless steel or coated steel finger lifts are not acceptable.
The sash shall not require the use of a center mullion. Sash guides shall be extruded, black
PVC.

Counter balance system: Single weight, sprocket and chain, counter balance system which
prevents sash tilting and permits ease of operation at any point along full width pull. Maximum 7
pounds pull required to raise or lower sash throughout its full length of operating sash opening.
Design system to hold sash at any position without creep and to prevent sash drop in the event
of cable failure. Life cycle test sash and weight. Provide independent test data showing 500,000
cycles of operation. Open and close sash against rubber bumper stops. The sash shall have a
counter balance system that uses a chain drive system of chain, sprockets, and axle to provide
positive control of sash movement and be designed to permit one finger operation at any point
along full width.

A lower airfoil of 14 gauge stainless steel, shall provide flush entry to the hood (flush with the

work surface) In addition, the airfoil shall have a containment trough to catch minor spills along
the rim and not in the dish area. The other function to be provided by the airfoil is to provide a
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continuous sweep of air across the work surface to remove fumes and sweep them into the
baffles.

Service fixtures and fittings: Color coded washers at hose nozzle outlets and valves mounted
inside the fume hood and controlled from the exterior with color coded index handles.

1. Valves: Needle point type with self-centering cone tip and seat of hardened stainless
steel. Tip and seat shall be removable and replaceable.
a. All fume hoods shall be pre-plumbed in the factory.

2. Provide piping for all service fixtures from valve to outlet: Galvanized iron or copper for
water, air and vacuum and black iron for gas services.

3. Fixtures exposed to hood interior: Brass with chemically resistant color coded powder
coating.

4, Services: As shown on drawings.

5. Refer to section 123553 for specific fixture requirements.

6. Fittings are to be constructed to operate with the following maximum working pressure

without leak or failure:

Water Fittings: 145 PSI
Non-Burning Gas: 145 PSI
Burning Gases: 100 PSI
Special Water Fittings: 145 PSI
Oxygen Fittings: 145 PSI

7. ADA Hoods

a. Ball cock valve shall be used for all ADA gas fixtures.
b. Wrist blade handles shall be used for all ADA water fixtures.

Electrical services: Three wire grounding type receptacles rated at 120 V.A.C. at 20 amperes.
Provide 250 V.A.C. receptacles where specified. Flush plates: Cover plates shall be type 304
stainless steel.

Work surfaces: 1-1/4" thick surface dished a nominal 3/8” to contain spills.

I. Molded resin work surfaces for hoods with Poly-resin liners.

2. Provide front overhang of 1” with continuous drip groove on underside. Raised marine
edge with beveled edge and corners.

3. Manufacturer: The Durcon Company or approved equal.

Epoxy resin cup sinks: Integrally molded from modified thermosetting epoxy resin in color
matching worktop, specially compounded and oven cured. Cove inside corners and pitch
bottom to threaded drain outlet. Note: Polypropylene cup sinks with epoxy marine edge are
also acceptable.

1. Oval cup sink: 3" x 6" x 6" deep with 1/2" radius between sides and bottom.

CHEMICAL-RESISTANT FINISH

General: Prepare, treat, and finish welded assemblies after welding. Prepare, treat, and finish
components that are to be assembled with mechanical fasteners before assembling. Prepare,
treat, and finish concealed surfaces same as exposed surfaces.
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Preparation: Clean steel surfaces, other than stainless steel, of mill scale, rust, oil, and other
contaminants. After cleaning, apply a conversion coating suited to the organic coating to be
applied over it.

Chemical and Physical Resistance of Finish System: Finish complies with acceptance levels of
cabinet surface finish tests in SEFA 8. Acceptance level for chemical spot test shall be no more
than four Level 3 conditions.

I. Colors for Fume Hood Finish: As selected by Architect from manufacturer's full range.
FUME HOOD CONTROLS / ALARM SYSTEM

All fume hoods shall be equipped with a sensor that detects whether a user is at the fume hood
and lowers the face velocity when a user is at the hood.

1. Manufacturer: Phoenix Controls

2. Model: Zone Presence Sensor® (ZPS®)

3. Substitutions: Must meet all specification requirements, able to operate with VAV valve
specified, and have prior approval of mechanical engineer.

4. Features:

a. Dustproof Enclosure (NEMA 1, IP21)
b. Color: White

C. Detection Time: <1 second

d. Setback Time: Adjustable

SOURCE QUALITY CONTROL TESTING OF FUME HOODS

Field testing requirements:

I. Testing shall be performed by an independent third party laboratory. Testing organization
shall have no affiliation with the Owner, manufacturer, and/or supplier of the fume hoods
being tested.

SOURCE QUALITY CONTROL TESTING OF FUME HOODS

Field testing requirements:

1. Testing shall be performed by an independent third party laboratory. Testing organization
shall have no affiliation with the Owner, manufacturer, and/or supplier of the fume hoods
being tested.

2. Perform tests in field to verify proper operation of the fume hoods before they are put in
use, using only qualified personnel.
3. Perform tests after installation is complete, the building ventilation system has been

balanced, all connections have been made, and written verification has been submitted
that the above conditions have been met.

4, Verify that the building make-up air system is in operation, the doors and windows are in
normal operating position, and that all other hoods and exhaust devices are operating at
designed conditions.

5. Correct any unsafe conditions disclosed by these tests before request of test procedures.

Testing equipment:
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Properly calibrated hot wire thermal anemometer equal to Alnor Model No. 8500D-1
Compuflow.

Supply of 30-second smoke bombs.

Supply of titanium tetrachloride.

Test procedure - SEFA LF-1-1991:

1.

Check room conditions in front of fume hood using a thermal anemometer and a smoke
source to verify that the velocity of cross drafts does not exceed 20% of the specified
average fume hood face velocity. Eliminate any cross drafts that exceed these values
before proceeding.

a. CAUTION: Titanium tetrachloride fumes are toxic and corrosive. Use sparingly;
avoid inhalation and exposure to body, clothing and equipment that might be
affected by corrosive fumes.

b. NOTE: No fume hood can operate properly if excessive cross drafts are present.

Perform the following test to verify conformance of actual fume hood face velocities to

those specified. Turn on the exhaust blower with the sash in full open position.

Determine the face velocity by averaging the velocity of six readings taken at the fume

hood face: at the centers of a grid made up of three sections of equal area across the

top half of the fume hood face and three sections of equal area across the bottom half of
the fume hood face.

a. If not in accordance with specifications, refer to manufacturer's Troubleshooting
Guide for aid in determining cause of variation in air flow.

Check sash operation by moving sash through its full travel. Verify that sash operation is

smooth and easy, and that vertical rising sash shall hold at any height without creeping

up or down.

Field testing of air flow in fume hoods without auxiliary air:

1.

Turn fume hood exhaust blower on. With sash in the open position check air flow into the
fume hood using a cotton swab dipped in titanium tetrachloride or other smoke source.
Verify that air flow is into the fume hood over the entire face area by a complete traverse
of the fume hood 6" inside the face. Reverse flow is evidence of unsafe conditions. Take
necessary corrective actions and retest.

Move a lighted smoke bomb throughout the fume hood work area directing smoke across
the work surface and against the side walls and baffle. Verify that smoke is contained
within the fume hood and rapidly exhausted.

Field testing of air flow in fume hoods with auxiliary air:

1.

Calculate exhaust volume from face velocity data as determined above. Determine face
velocity and exhaust volume with the auxiliary air blower off, in accordance with SEFA
LF-1.

With sash in the open position check air flow into the fume hood using a cotton swab
dipped in titanium tetrachloride or other smoke source. Verify that air flow is into the
fume hood over the entire face area by a complete traverse of the fume hood 6" inside
the face. Reverse flow is evidence of unsafe conditions. Take necessary corrective
actions and retest.

Ignite smoke bomb at the source of auxiliary air and observe the flow of smoke/air down
the face and into the hood. Close sash and observe flow patterns. Verify that operation
is safe and proper.

Move a lighted smoke bomb throughout the fume hood work area directing smoke across
the work surface and against the side walls and baffle. Verify that smoke is contained
within the fume hood and rapidly exhausted.

LABORATORY CASEWORK 123553 - 1



2.10

2.1

SCHURMAN HALL LEVEL 1 RENOVATIONS
NYS COLLEGE OF VETERINARY MEDICINE
CORNELL UNIVERSITY

EXECUTION SCOPE OF WORK OF THE LABORATORY EQUIPMENT CONTRACTOR

Fume hoods and accessories: Furnish hoods

1. Include all service fixtures and fittings, remote control rods, escutcheon plates, valve
handles, remote control valves and nipples and all that's required for a complete working
system.

2. Equipment manufacturer shall be fully responsible for shipping and shall bear shipping

expense, retain title during transit, and file damage claims as necessary.

Plumbing fixtures and fittings: Furnish specified plumbing fixtures and fittings, complete with
tank nipples and lock nuts for mounting fixtures and fittings on tops and on box curbs. Furnish
products unassembled in cartons, properly marked, and turn over to plumbing contractor at the
tailgate or at a single location designated by the equipment contractor.

1. Nipples for hot and cold water to be brass.

2. Furnish sink bowls and cup sinks complete with overflows, plugs and strainers as
specified.

3. Furnish above floor traps should be only where specified.

4, Furnish vacuum breakers in fume hood.

Electrical fixtures and fittings: Furnish specified and that is required of all electrical fixtures and
fittings. Furnish products unassembled in cartons, properly marked, and turn over to electrical
contractor at the tailgate or at a single location designated by the equipment contractor.

Accessory equipment: Furnish the following:

1. Pipe supports where specified, in accordance with architectural drawings, located no
closer than four feet on center.

2. Service tunnels, service turrets, supporting structures and reagent racks of type shown or
specified and or that's required.

3. Furnish "Service Lines" in reagent racks only when lines are part of this work.

Clean up: Remove debris, dirt, and rubbish accumulated as a result of delivery of this
equipment and leave premises broom clean and orderly.

RELATED WORK BY OTHERS

Services to and within equipment: Furnishing, installation and connection of service lines, drain
lines piping system, vacuum breakers and conduit within equipment, in-service turrets or
tunnels, through, under or along backs of working surfaces and in reagent racks above
countertops. Fume hood services pre-piped by manufacturer.

Setting of plumbing fixtures: Setting of sink bowls, cup sinks, troughs, plumbing and accessory
fixtures. Troughs and sinks, except the stainless steel drop-in type, shall be installed flush to
underside of work surface with sufficient caulking to prevent leakage when working surfaces are
installed by the equipment contractor.

Plumbing services: Furnishing, installation and connection of vents, revents, steam fittings and

special plumbing fixtures or piping to meet local codes, whether or not specifically called for in

the contract documents. Tailpieces: Integral tailpieces per manufacturer's standards. Furnish

tailpieces less couplings required to connect to the drain piping system.

1. At observation style hoods, service lines must be plumbed to the apron below the fume
hood where the valves are mounted.

LABORATORY CASEWORK 123553 - 1



SCHURMAN HALL LEVEL 1 RENOVATIONS
NYS COLLEGE OF VETERINARY MEDICINE
CORNELL UNIVERSITY

2. Once hood is assembled, plumbing contractor shall plumb services from the valves
mounted on the apron to the outlets in the corner post using flexible lines appropriate for
the services they are carrying as recommended by tubing manufacturer.

3. Acceptable Flexible Tubing Manufacturers:
a. Swagelok Company
b. Parker Hannifin Corporation

D. Electrical services: Furnishing and installation of rigid and flexible conduit, fittings and special
electrical equipment and accessories, wire, pulling of wire, and wiring and connection of switch
to fume hood lights and blower motors. Installation of electrical boxes, receptacles, switches,
lights and flush plates furnished by the equipment contractor. Work shall be in accordance with
local codes, whether or not specifically called for in the contract documents.

I. At observation style hoods, power must be wired to the apron below the fume hood
where the receptacles are mounted.

E. Services for fume hoods: Furnishing, installation and connection of all ductwork from fume
hoods to blowers to final point of discharge to the atmosphere. Blowers furnished by the
equipment contractor shall be installed by the mechanical contractor and wired by the electrical
contractor.

F. Bracing and supports: Furnishing and installation of all framing and reinforcements of walls,
floors and ceilings necessary to adequately support the equipment and all bucks and plaster
grounds required for proper installation of equipment.

G. Miscellaneous materials:  Furnishing of miscellaneous materials generally classified as
maintenance or supply items.

H. Hoisting or elevator service: Provided by general contractor at no charge to the equipment
contractor.

l. Security during and after equipment installation: Protection provided by general contractor.

END OF SECTION 115313

LABORATORY CASEWORK 123553 - 1



SCHURMAN HALL LEVEL 1 RENOVATIONS
NYS COLLEGE OF VETERINARY MEDICINE
CORNELL UNIVERSITY

SECTION 226319- LABORATORY GAS PIPING SPECIALTIES

PART 1 - GENERAL

11

A.

1.2

A.

B.

1.3

A.

RELATED DOCUMENTS

Drawings and General provisions of the Contract, Including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.

PIPING SYSTEM STANDARDS OF MATERIALS

Plumbing contractor shall coordinated exact location of rough — in and final connection
with architectural drawings prior to installation.

Provide laboratory gas, specialties, and equipment as shown on the drawings and / or
as specified herein.

SUMMARY
This section includes the following:
1. Laboratory manifolds

2. Laboratory System Device System
3. Installation and Testing

PART 2 - PRODUCTS

2.1

A.

2.2

A.

PLUMBING PIPING SYSTEM PRESSURE CLASSIFICATION

Components, and equipment for the various plumbing piping systems shall meet the
following pressure requirements:

Maximum Component
Plumbing Piping System Operating Pressure Rating
Pressure
Laboratory Carbon Dioxide 55 125

LABORATORY GAS EQUIPMENT
Carbon Dioxide Manifolds

1. Provide fully automatic carbon dioxide manifold and controller having 4
cylinders in the service and 4 cylinders in the reserve. Unit shall have
necessary header and pigtails.

2. Controller for each manifold shall automatically switch from service to reserve
without line pressure drop.

3. Controller for each manifold shall visually signal that reserve is in use, and by
gauges show remaining pressure in each bank and line pressure.
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Entire assembly shall be suitable for exterior use.

Provide necessary pressure switches to send "reserve in use" signal to master
alarm panels.

6. Manufacturer and Model

a. Beacon Medaes Model: PDSM3000-CGA320-8-AB-SSH-5S5-WM-3R

2.3 LABORATORY SAFETY DEVICE SYSTEM
A. Materials

1.  All Products and Devices for a complete Laboratory Safety Device System
with all components from the same manufacturer and designed to operate
together as a system. The system shall be UL listed and labeled

B. Ra-series utility controller

1. At each laboratory, provide a Utility Controller with door panels mounted
switches to activate remote solenoids and relays to control the natural gas
and electrical convenience outlets; or other indicated services or devices.
Utility Controller shall comply with Underwriter's Laboratory UL916
Standards.

2. Controller shall have integral printed circuit board with programmable logic
device to provide low voltage signals for output circuits. Unit shall control
utility outlets at workstations or other locations as indicated by Drawings. The
Controller shall be equipped with an enabling key switch that restricts
activation of output circuits to the Instructor.

3.  Deactivation of output circuits shall not require engagement of enabling key.
Controller shall be provided with a door panel-mounted momentary panic
button assembly.

4.  Ultility controller shall contain the following controls:

a. On/Off switch with LED indicator for natural gas and the contact
enclosure supplying electrical convenience outlets in each room (two (2)
total switches).

b. Emergency panel shut-off that shuts off the natural gas, laboratory
compressed air, laboratory vacuum, cold water, hot water, and reverse
osmosis water that are supplied from the crawl space.

c. Enclosure shall be flush mounted with white powder-coat finish door
C.  E-series enclosures

1. Provide an E-Series Enclosure with mechanically held contacts for each
circuit indicated. The enclosure shall be integrated with the Utility Controller
that controls all utilities at each student workstation as shown on the
drawings. Provide the number of contacts to control all receptacle circuits in
the classrooms, rated at 20 Amps 120 Volts. Provide two spare contacts.
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Locate enclosure in general vicinity of the utility controller, above accessible
ceiling space.

D. Solenoid valves

1.

Provide electric solenoid valve with 24 VAC coil voltage. Solenoid valves
shall be aluminum construction valve for type of service and UL Listed.

Valve shall be normally closed and closed when de-energized. Solenoid
coils shall have a NEMA 1 rating. Number of solenoid assemblies and pipe
sizes shall be as noted in the Drawings

E. System configuration

1.

Utility Controllers shall be factory configured to the specified configuration,
and shall be capable of field adjustments to meet specific project
modification requirements. Configurations shall be limited to specific
placement of control cabling and jumpers at PC Board without requirement
for additional modifications to equipment.

Each utility service shall be controlled by independent output circuit at the
Utility Controller. Services shall be activated by Controller door panel
switches and the engaging of the services enabling key Activation of utility
services by means of the enabling key switch.

Panic Reset:
a. Unless stated elsewhere on Drawings, the Utility Controller shall be

configured so that reset of Panic State may occur at service enabling key
switch on door panel.

4. Panic Button Assemblies:

a. Each Utility Controller System shall be configured so that pressing the

panic button will disable all utilities at all student workstations and any
integrated demonstration stations.

PART 3 — EXECUTION

3.1 GENERAL

A.  Provide a gas verification for each outlet as per NFPA 99. Verification shall include

verification of proper gas for each outlet. All outlets shall be flowed at 100 liters per
minute to check for dirt.

B. Gas systems shall be installed and tested in strict accordance with NFPA 99.

3.2 LABORATORY SYSTEM DEVICE SYSTEM

A. Installation

1.
2.

Install in accordance with manufacturer's recommendations and instructions
Verify manufacturer's mounting heights to comply with ADA or other standards.
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Provide devices as required for proper operation. Where device is to be installed
by other trades, furnish and then turn over to appropriate trade for installation

B. Systemtestandstart-up

1.

3.

Prior to placing the Utility Controller System into service, perform all start-up
procedures and checklists as stated in Manufacturer's Operations and
Maintenance Procedure literature.

Verify that all components and control devices comply with manufacturer's
requirements and recommendations and that all devices and installations
conform to Drawings and Specification requirements.

Verify that all controlled piping systems have been thoroughly cleaned

3.3 LABORATORY GAS SYSTEM INSTALLATION AND TESTING

A. Installation Procedures

1.

Laboratory outlets, regulators, and equipment shall be installed in accordance
with NFPA 99, Standards for Health Care Facilities and NFPA 50, Standards for
Bulk Oxygen Systems at Consumer Sites.

B. Testing Procedures

1.

Take all due precautions to prevent damage to the building and its contents that
may be incurred by such tests; repair or make good any damage caused by the
tests

Tests shall apply full test pressure to the piping for a sufficient period of time to
detect leaks and defects.

Leaks shall be repaired by removing the valve, fitting, joint or section that is
leaking and reinstalling new materials and joints as specified. Use of mastic or
"no-leak” compounds or other temporary means of repairing leaks shall not be
permitted.

Apply soap suds to fittings and connections to check for leaks. Soap suds is the
only acceptable test solution. Other types of solutions are not acceptable.

Systems shall be purged and analyzed in accordance with NFPA 99. Provide the
services of an independent laboratory for system testing and analyzing.

END OF SECTION 226319
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PROJECT: Schurman Hall Level 1 Renovations

Date: February 28, 2019

RFI Form
RFI/ Page/
Response Dwg./Spec./Rep. Section/ Design Team
Index Number Paragraph/Topic RFI Response
AD- 101 — We need information on the existing roof and who ||See Addendum 2, Item 3.
installed it and the warranty information. There is no
specification on the existing roof in the bid documents.
1 AD101 N/A
Terrazzo refinishing is limited to existing corridors at first Yes, terrazzo refinishing is limited to First Floor
2 Al61 floor as per the Floor finish plans — A161? CORRIDOR S100CF and CORRIDOR S100CB as
indicated by floor finish F8 on sheet A161.
We need the existing elevations for crawl space, first floor, Per the original 1953 drawings, the section at the
second floor, third floor and roof. Height between each staircasein the project indicates:
floors including the crawl space. Finished Third Floor 940.47"
12'-5 5/8 Third to Second
Finished Second Floor 928.0
12'-5 5/" Second to First
Finished First Floor 915.53'
3 8'-0" First to Pipe Chase (crawl space)
Pipe Chase 907.53'
Note that the Pipe Chase (crawl space) floor elevation
varies.
Contractors to verify in field.
What is the height of the existing crawl space as per the detail [|Per response 3 above, pipe chase elevation (crawl
4 s101 - 2/S-101. space) on the existing 1953 drawingsequals 907.53'
+/-. Contractors to verify in field.
The top of existing crawl space and top of the new footing are|[Correct - Set top of footing to existing crawlspace
5 s101 same as per detail 2/S101? elevation. Bottom of new footing is 1'-0" below
crawlspace elevation.
First Floor framing plan is it waffle slab ? There are multiple existing framing systems at the
6 first floor. In the area shown on 2/S100, the existing
slab is a 7" solid one-way slab as noted on 2/S100.
Where is the location of 7/S-101 on the plan? We can’t find it || 7/S-101 apples at the two large openings on 3/S100
7 S101 anywhere on the plan. and the two large openings on 4/S100.
8 The page two on addendum # 1 is printed as Addendum 2? See Addendum 2, Item 1.
The work at the crawl space is it considered as confined The Contractor should make that determination for
9 S101 space? (2/S101) themselves.
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	8. Proper removal and disposal of the walk-in coolers in their entirety included but not limited to ceilings, walls, doors, floors and below floor insulation.  It is assumed there are asbestos-containing membranes under the floors of the coolers.  In ...
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