() KEYED NOTES:

1. SPIRAL SUPPLY DUCT MOUNTED GRILLE
WITH ADJUSTABLE, DOUBLE DEFLECTION
LOUVER AND SCOOP DAMPER. (TO BE

SIZED AS SCHEDULED)

2. SUPPLY DUCT

3. SEAL JOINTS BETWEEN COLLAR AND
MAIN DUCT

233713.00-24 - ANGLED REGISTER INSTALLATION 0 DEGREES

CAP

K = MINIMUM OF 1/2" .
M = 1/2" PLUS MAXIMUM TOTAL STATIC G EN E RAL NOTES .
LOCATE TRAPS SO AS TO BE
ACCESSIBLE FOR CLEANING.

B. CONDENSATE PIPING SHALL
L GRADUALLY SLOPE DOWN FROM
[ DRAIN TRAP.
CONFIRM TRAP REQUIREMENTS
WITH EQUIPMENT MANUFACTURER.
REFER TO SPECIFICATIONS FOR
MATERIAL AND INSULATION
REQUIREMENTS.
PROVIDE UNION UPSTREAM AND
DOWNSTREAM OF TRAP.

PRESSURE A.
CAP

PIPE FULL SIZE
OF AIR UNIT DRAIN  ~=~
CONNECTION

FLOW p_l-

SEE NOTE B

CAP

i

-PIPE FULL SIZE
OF AIR UNIT DRAIN
CONNECTION

H = (1" FOR EACH 1" OF MAXIMUM
NEGATIVE STATIC PRESSURE) + 1"
J = HALF OF H !
L=H +J + PIPE DIAMETER +
INSULATION
FLOW
W T

SEE NOTE B

7
AIR UNIT CASING /

NEGATIVE PRESSURE

NOTE: OUTDOOR UNITS AND UNITS LOCATED IN UNCONDITIONED SPACES WHICH PROVIDE
COOLING IN THE WINTER MUST HAVE HEAT TRACE ON THE CONDENSATE PIPING.

232113.23-05 - CONDENSATE DRAIN TRAP POSITIVE & NEGATIVE

SCALE: NONE

SCALE: NONE
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HVAC VENTILATION SCHEDULE
NATURAL
NUMBER NAME AREA LEVEL PEOPLE OA PER PERSON | OA PER SQFT. REQ SUP ACT SUP REQ OA ACT OA ACT RET ACT EXH CRIT OA PRESSURE PCT OPERABLE VENTILATION
580 STOCK ROOM 498 SF Level 2 2 5 0.06 160 400 80 84 400 0 12.5 Neutral 0 False
581 OPEN OFFICE 983 SF Level 2 16 5 0.06 540 725 145 152 725 0 24 Neutral 0 False
582 DISPLAY ROOM 189 SF Level 2 3 7.5 0.12 275 250 50 52 250 0 22.6 Neutral 0 False
583 ENTRY 300 SF Level 2 3 5 0.06 125 250 50 52 250 0 16.5 Neutral 0 False
584 CORRIDOR 169 SF Level 2 0 0 0.06 45 75 15 16 75 0 16.9 Neutral 0 False
585 FITTING ROOM 106 SF Level 2 2 7.5 0.12 175 150 30 32 150 0 23.1 Neutral 0 False
586 FITTING ROOM 106 SF Level 2 2 7.5 0.12 175 150 30 32 150 0 23.1 Neutral 0 False
587 FUTURE OFFICE |1628 SF Level 2 12 5 0.06 980 1900 197 380 1900 0 10.4 Neutral 0 False
588 CORRIDOR 190 SF Level 2 1 0 0 0 0 0 0 0 E 0
TOTAL 4169 SF
HVAC ROOFTOP UNITS SCHEDULE
Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current value for listed equipment.
EQUIPMENT KLH Equipment Electric Connection OACFM | NOMINAL | MATCLGDB | MAT CLGWB | CLG MBH | CLG SENS | LATDB | LATCLGWB | MATHTG | HTG MBH GAS HTG IN | GAS HTG OUT
MARK DESCRIPTION STATUS | WEIGHT (Ibs) | MANUFACTURER MODEL EMERGENCY Summary CFM (cfm) |ESP (in WC)| (cfm) TONS (Deg F) (Deg F) (mbh) (mbh) (Deg F) (Deg F) (Deg F) (mbh) | MIN HTG AFUE (mbh) (mbh)
RTU-1 PACKAGED ROOFTOP UNIT, GAS NEW 574 CARRIER 48FCEA06A2A5-0A0A0 [NO RTU-1 - 208V/3PH, 29 MCA, 45A OCP |2000 0.5 420 5 79 66 67 50 55 54 59 44 80 110 88
HEAT
RTU-2 PACKAGED ROOFTOP UNIT, GAS NEW 574 CARRIER 48FCEA06A2A5-0A0A0 [NO RTU-2 - 208V/3PH, 29 MCA, 45A OCP |1900 0.5 380 5 79 66 59 46 55 54 60 38 80 110 88
HEAT
HVAC DIFFUSERS AND REGISTERS SCHEDULE
TAG MANUFACTURER MODEL FACE MOUNTING MATERIAL FINISH DAMPER TYPE BORDER STYLE REMARKS DESCRIPTION
SR-1 TITUS S300FL 12"x8" DUCT STEEL METALESCENT ALUM. BAKED ENAMEL SCOOP DAMPER SURFACE MOUNT
SR-2 TITUS 350RL 10"x8" SIDEWALL STEEL STANDARD WHITE OPPOSED BLADE SURFACE MOUNT
TG-1 TITUS 350RL 24"x12" SIDEWALL STEEL STANDARD WHITE OPPOSED BLADE SURFACE MOUNT
TG-2 TITUS 350RL 12"x12" SIDEWALL STEEL STANDARD WHITE OPPOSED BLADE SURFACE MOUNT
HVAC LOAD SCHEDULE
THE HEATING AND COOLING LOAD CALCULATIONS ARE BASED ON THE CLTD/CLF (COOLING LOAD TEMPERATURE DIFFERENCE/COOLING LOAD FACTOR) METHOD. ASSUMPTIONS AND EXECUTION OF THESE METHODS ARE PER ASHRAE 183-2007
STANDARD FOR PEAK COOLING AND HEATING LOAD CALCULATIONS IN BUILDINGS EXCEPT LOW-RISE RESIDENTAL BUILDINGS.
COOLING LOAD BREAKDOWN HEATING LOAD BREAKDOWN
CROOF SENSIBLE HEAT GAIN FROM ROOF CSSENS TOTAL SENSIBLE HEAT GAIN TO SPACE HROOF HEAT LOSS FROM ROOF
CWALL SENSIBLE HEAT GAIN FROM EXTERIOR WALLS CFAN SENSIBLE HEAT GAIN FROM AIR HANDLER FAN HWALL HEAT LOSS FROM EXTERIOR WALLS
CPART SENSIBLE HEAT GAIN FROM PARITIONS COAS SENSIBLE HEAT GAIN FROM OUTDOOR VENTILATION AIR HPART HEAT LOSS FROM PARTITIONS
CGLASS SENSIBLE HEAT GAIN FROM GLAZING CTSENS TOTAL SENSIBLE HEAT GAIN HGLASS HEAT LOSS FROM GLAZING
CSOLAR SENSIBLE HEAT GAIN FROM SOLAR GAIN THROGH GLAZING |CPLAT LATENT HEAT GAIN FROM PEOPLE HSLAB HEAT LOSS FROM SLAB
CLIGHTS SENSIBLE HEAT GAIN FROM INTERIOR LIGHTING COAL LATENT HEAT GAIN FROM OUTDOOR VENTILATION AIR HSPACE TOTAL HEAT LOSS FROM SPACE
CEQUIP SENSIBLE HEAT GAIN FROM PLUG LOADS, COMPUTERS, ETC.|CTLAT TOTAL LATENT HEAT GAIN HOA HEAT LOSS FROM OUTDOOR VENTILATION AIR
CPSENS SENSIBLE HEAT GAIN FROM PEOPLE CTOT TOTAL HEAT GAIN (SENSIBLE + LATENT) HTOT TOTAL HEAT LOSS
EQUIPMENT MARK CROOF | CWALL | CPART | CGLASS | CSOLAR | CLIGHTS | CEQUIP | CPSENS | CSSENS | CFAN COAS | CTSENS | CPLAT COAL CTLAT CTOT HROOF | HWALL | HPART | HGLASS | HSPACE | HSLAB HOA HTOT
RTU-1 7.7 0 0 0.93 7.49 16.01 0 9.87 42.01 0.5 7.64 50.15 5.6 11.51 17.11 67.25 12 0 0 4.22 18.86 0 28.1 44.31
RTU-2 6.4 0 0 0 0 13.46 13.23 5.82 38.91 0.48 6.91 46.3 2.4 10.41 12.81 59.11 12.28 0 0 0 23.15 0 25.42 37.7

All reports, plans, specifications, computer files, field data, notes and other documents and instruments prepared by the Consultant as instruments of service shall remain
the property of the Consultant. The Consultant shall retain all common law, statutory and other reserved rights, including, without limitation, the copyright thereto.

OWNERSHIP OF INSTRUMENTS OF SERVICE

EXISTING OPENING IN DECK
FROM PREVIOUS ROOFTOP
UNIT IS 43.25"X88.50".
COORDINATE DUCTWORK
THROUGH NEW CURB TO
SPACE BASED ON EXISTING
CONDITIONS.

ENLARGED TOM JAMES SPACE

22"x22" SA

Vg =100

GENERAL NOTES: " l (Y KEYED NOTES: () KEYED NOTES: GENERAL NOTES:
TERMINAL DEVICE 1. GAS FIRED ROOFTOP UNIT A. CONTRACTOR SHALL PROVIDE CURB TO
1. PROVIDE SPLITTER DAMPER AIR FLOW 1. 20 GAUGE DOUBLE SHEET LOCATE A MINIMUM OF 10'-0" MAINTAIN 14" MINIMUM ABOVE FINISHED
(SD) AT ALL MAIN BRANCH — METAL AIR FOIL FULL DEPTH OF FROM EDGE OF ROOF AND ROOF ROOFING SYSTEM. PROVIDE ADDITIONAL
TAKEOFFS — T MAIN DUCT UP TO 12" WIDE HATCH BLOCKING AS REQUIRED TO ACCOMMODATE
2. PROVIDE MANUAL VOLUME T @\ / 6 BRANCHES 18 GAUGE ON 2. CANVAS FLEXIBLE CONNECTION ROOF INSULATION THICKNESS.
DAMOERS AT ALL BRANCH 2 WIDER BRANCHES 3. 1"ACOUSTICALLY LINED DUCTS B. FINAL LOCATION AND STRUCTURAL
TAKEOFFS = <:>_ 2. MAIN DUCT 4. 4X4 ANGLE FASTENED TO ROOF VERIFICATION BY OTHERS.
3. PROVIDE MINIMUM 3 TIMES mvo |® (1) 3. GALVANIZED 3/16" ROD DECK AND STRUCURAL SYSTEM.
" STRAIGHT INLET DIAMETER | [ | srancH []]] CD (CEILING 4. VENTLOCK NO. 600-3 DAMPER PROVIDE SUPPORTS AS
TO ALL VAV TERMINAL ] DIFFUSER) BLADE, BRACKTER & LOCKING REQUIRED A~
DEVICES MVD (5)) <AB__ —AR 5 \(5) BALLJONTWITH1/4'0 5. FACTORY FABRICATED,
4. DAMPER NOT REQUIRED AT [{[[jman srancH| FLOW FLOW GALVANIZED OPERATOR PAD INSULATED ROOF CURB (BY
" TERMINAL DEVICE TAKEOFF — S 5. BRANCH MAIN DUCT SAME MFG'R AS UNIT)
SD 6. DOUBLE THICKNESS TURNING  [6.
5. ALL MANUAL DAMPERS MVD 6. FASTEN TO CURB DECK
' AR (RETURN VANES (TYPICAL) 7. INSULATED RADIUSED ELBOW
oorsamie e ™ | [ emancH [ [A] [FECSTE 7. 3"RADIUS MINIMUM 8. UNION BY PUMBING
ACCESSIBLE CEILING. : :
PROVIDE ACCESS PANEL AS MVD = DUCT TEE CONTRACTOR (PC)
REQUIRED — MVD /@ 9. GAS SHUT-OFF VALVE BY PC O
' 10. GAS LINE (BLACK STEEL) BY PC
X | BrancH 5 11. SECURE TO CURB o
N 2 12. WOOD NAILER
SR < ER (EXHAUST AIR AIR
(SUPPLY REGISTER) & BRANCH | Y] REGISTER) < Flow <flow 13. ROOFING MEMBRANE, FLASH UP + @ﬂ
z TO BELOW WOOD NAILER
/- 14. CANT STRIP &) @3
MVD > 15. ROOF DECK - CUT OPENINGS 5 () (o) @
T FOR DUCT PENETRATIONS ONLY 4 (6) AP
(M 16. CONDENSATE TRAP - SEE —
' CONDENSATE DRAIN TRAP @5 =
MAIN BRANCH | BRANCH | ” ” | DETAIL 4
% 17. HIGH WATER ALARM IN
: o MV CONDENSATE DRAIN PAN. WIRE 2) (2
_— o L] TO BREAK 24 VOLT CONTROL
SD (LINEAR DIFFUSER) AR POWER IN THE CASE OF A AIGH
/ @/ FLOW WATER EVENT. & dh
AR N AIR
N~ <Flow  DUCTMAN DUCTMAN <—Fiow N~ MAIN BRANCH %
233300.00-01 - MANUAL DAMPER DETAIL P37433.00-04 - ROOF CURB & MOUNTING C
SCALE: NONE SCALE: NONE NEW UNITS SHALL BE PROVIDED WITH NEW
CUSTOM CURBS SIZED TO FIT ON EXISTING STEEL
FROM EXISTING UNITS. DUCT DROPS SHALL BE
COORDINATED IN FIELD TO AVOID EXISTING
CONDITIONS. DUCT DROPS SHOWN FOR
REFERENCE ONLY. THERE ARE (2) 15 TON
ROOFTOP UNITS ON CURBS BEING REPLACED
WITH (2) 5 TON UNITS. TYPICAL 2.
o0 i il
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All reports, plans, specifications, computer files, field data, notes and other documents and instruments prepared by the Consultant as instruments of service shall remain
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OWNERSHIP OF INSTRUMENTS OF SERVICE
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SECTION 23 05 01.00 - COMMON REQUIREMENTS
FOR HVAC

General

General Provisions of the Contract including General and
Supplementary Conditions and General Requirements
apply to work of this section.

Scope

The base bid includes furnishing all materials, labor, tools,
and equipment and the performance of all work required
to install a complete heating and air conditioning system
as outlined herein.

Guarantee

The contractor shall provide a guarantee in written form
stating that all work under this section shall be free of
defective work, materials, or parts for a period of one year
from the date of owner's final acceptance and shall repair,
revise or replace at no cost to the owner any such defects
occurring within the guarantee period. Contractor shall
also state in written form that any items or occurrences
arising during the guarantee period will be attended to in a
timely manner and will in no case exceed four (4) working
days from date of notification by owner.

Quality Assurance

Provide a complete installation in conformance with the
following standards.

AGA: American Gas Association

ASHRAE: American Society of Heating, Refrigerating and
Air Conditioning Engineers

NFPA: National Fire Protection Association

SMACNA: Sheet Metal and Air Conditioning Contractors
National Association.

Statewide Building Code

IMC: International Mechanical Code

Permits, Fees, Inspections, Laws and Regulations
Permits and fees of every nature required in connection
with this work shall be obtained and paid for by this
contractor who shall also pay for all the installation fees
and similar charges. Laws and regulations, which bear
upon or affect the various branches of this work shall be
complied with by this contractor and are hereby made a
part of this contract. All work, which such laws require to
be inspected, shall be submitted to the proper public
official for inspection and a certificate of final approval
must be furnished.

Work in Existing Spaces

General: Care shall be taken when working in existing
spaces so as not to damage existing walls and ceilings
where work is being performed.

Ceilings: Where work is being performed above ceilings,
and the architectural drawings do not indicate ceiling
modifications by the general contractor, it shall be the
responsibility of this contractor to remove and replace
existing ceilings where work is being performed. In those
instances, all repair and installation of new grid, ceiling
panels, etc shall be the responsibility of this contractor.
Match existing finishes.

Walls & Floors: It shall be the responsibility of this
contractor to patch existing walls and floors and match
existing finishes where work is being removed or installed
and patching is being performed, unless noted otherwise
on the architectural drawings.

Tests and Adjustments

No ducts, piping, fixtures or equipment shall be concealed
or covered until they have been inspected and approved
by the Architect and the inspector who shall be notified by
the contractor when the work is ready for inspection.
Work shall be completely installed, tested and leak tight
before inspection is required. All tests shall be repeated
to the satisfaction of those making the inspection.
Architectural coordination items

Cutting and Patching: Cut and drill all openings in walls
and floors required for the installation. Secure approval of
Engineer before cutting and drilling. Neatly patch all
openings cut.

Fire Caulking: Patching through fire rated walls and
enclosures shall not diminish the rating of that wall or
enclosure. Patch shall be equal to rockwool, firestop,
caulk or approved "rated" patch.

Access Panels and Pathways: Furnish all access panels
required for proper servicing of equipment. Provide
access panels for all concealed valves, vents, controls,
cleanout doors, and sprinkler devices required by NFPA.
Provide access panels for all fire and/or fire & smoke
dampers. Provide frame as required for finish. Furnish
panels to General Contractor. Exact locations to be
approved by the Architect. Minimum size to be 12" x 12",
units to be 16 gauge steel, locking device shall be
screwdriver cam locks.

project conditions

Where new HVAC systems are required to be connected
to existing HVAC systems, it is the contractor’s
responsibility to verify the location, size, pressure,
condition, and they shall verify that the existing HVAC
system is indeed the correct and appropriate HVAC
system before any work is done. Provide all necessary
camera scoping and dye testing as necessary. If there is
any need for concern, if it is determined that the existing
HVAC system is not a correct or appropriate HVAC system
or not connected to a correct or appropriate HVAC
system, if the condition of the existing HVAC system is not
viable for re-use, or any other condition that would not
allow the proper functioning of the new HVAC system, the
contractor shall notify the engineer in writing immediately
via RFI and wait for direction before proceeding.
MECHANICAL EQUIPMENT COMMON
REQUIREMENTS

INSPECTION

Examine areas and conditions under which mechanical
equipment is to be installed. Do not proceed with work
until unsatisfactory conditions have been corrected in
manner acceptable to Installer.

Uncrate equipment and inspect for damage. Verify that
nameplate data corresponds with unit designation.
INSTALLATION

General: Install mechanical equipment as indicated, and
in accordance with manufacturer's installation instructions.
Location: Install each unit level/plum and accurately in
position indicated in relation to other work; and maintain
sufficient clearance for normal service and maintenance,
but in no case less than that recommended by
manufacturer.

Coordinate with other trades to assure correct recess size
for recessed units.

Protect interior mechanical equipment with protective
covers during balance of construction.

For ducted equipment, connect ductwork to units with
flexible duct connections. Provide transitions to exactly
match unit duct connection size. Provide 1" acoustic duct
lining on return air side a minimum of 10' from fan.

Piping: Restrictors or piping changes shall be made as
necessary to achieve manufacturers recommended
pressure drops. The findings shall be reported to the
engineer at project closeout.

Provide trap at drain piping connection to unit sized per
manufacturer’s recommendations.

Access: Provide access space around and over
mechanical equipment for service as indicated, but in no
case less than that recommended by manufacturer or
required by code in effect.

Access Panels: Furnish all access panels required for
proper servicing of equipment. Provide access panels for
all concealed valves, vents, controls and cleanout doors,
and sprinkler devices required by NFPA. Provide frame as
required for finish. Furnish panels to General Contractor.
Exact locations to be approved by the Architect. Minimum
size to be 12" x 12", units to be 16 gauge steel, locking
device shall be screwdriver cam locks.

Rooftop mechanical equipment shall be installed a
minimum of 10’-0” from any roof edge regardless of
location indicated on plans, unless a screen wall or railing
is installed per the local building code. See the
architectural plans for coordination.

Roof Curbs: Furnish roof curbs to roofing Installer for
installation. Install and secure roof curb to roof structure,
in accordance with National Roofing Contractor's
Association (NRCA) installation recommendations and
shop drawings. Install and secure units on curbs and
coordinate roof penetrations and flashing. Install
according to roofing manufacturer’'s recommendation and
specifications.

Rooftop supports: Provide rooftop equipment rails for
mechanical equipment located on the roof that spans two
or more bar joists. Verify roof structure, mounting
supports, and membrane installations are completed to
the proper point to allow installation of roof mounted units.

Indoor Suspended Equipment: Install suspended from
structure with all threaded rod and vibration isolators.
ELECTRICAL COORDINATION ITEMS

Electrical Wiring: Install electrical devices furnished by
manufacturer but not specified to be factory-mounted.
Furnish copy of manufacturer's wiring diagram submittal to
Electrical Installer.

Verify that electrical wiring installation is in accordance
with manufacturer's submittal and installation
requirements of Division 26 sections. Do not proceed with
equipment start-up until wiring installation is acceptable to
equipment installer.

Install electric heating terminal units including components
in accordance with equipment manufacturer's written
instructions, and with recognized industry practices;
complying with applicable installation requirements of
NEC and NECA's "Standard of Installation".

Tighten connectors and terminals, including screws and
bolts, in accordance with equipment manufacturer's
published torque tightening values for equipment
connectors. Where manufacturer's torquing requirements
are not indicated, tighten connectors and terminals to
comply with tightening torques specified in UL Std 486A.
Grounding: Provide equipment grounding connections for
electric heating terminals as indicated. Tighten
connections to comply with tightening torque values
specified in UL Std 486A to assure permanent and
effective grounding.

FIELD QUALITY CONTROL

Testing: After installation has been completed, test to
demonstrate proper operation of mechanical equipment at
performance requirements specified. When possible, field
correct malfunctioning units, then retest to demonstrate
compliance. Replace units, which cannot be satisfactorily
corrected. Test controls and demonstrate compliance with
requirements.

Cleaning: After construction is completed, including
painting, clean unit exposed surfaces, vacuum clean coils
and inside of cabinets. Clean factory-finished surfaces.
Repair any marred or scratched surfaces with
manufacturer's touch-up paint.

START-UP

Provide the services of a factory-authorized service
representative to start-up rooftop units, in accordance with
manufacturer's written start-up instructions. Test controls
and demonstrate compliance with requirements. Replace
damaged or malfunctioning controls and equipment.
TRAINING OF OWNER’S PERSONNEL

Provide services of manufacturer's technical
representative for 1-half day to instruct Owner's personnel
in operation and maintenance of units. Schedule training
with Owner, provide at least 7-day notice to Contractor
and Engineer of training date.

SECTION 23 05 03.00 — SUBMITTALS FOR HVAC
General

Where submittals are required by the Contract
Documents, they shall be prepared and supplied in
accordance with the Contract Documents. In addition to
Division 01, the Contractor is advised to review and
comply with the requirements articulated within each
Division and within each section of that Division.

Some Divisions may include a division-specific “Submittal
Requirements for ....” section. Where this section exists,
it articulates additional requirements for submittals that
apply to the work of that Division.

The following requirements help to identify, track and keep
the project organized for all parties involved. They are
necessary to ensure a timely turnaround and an
appropriate technical review. Submittals that do not
conform to the administrative requirements are rejected
and returned, without technical review.

Requirements

Supply submittals for each section: Submittals shall be
supplied on a section-by-section and type-by-type basis.
For example, independent product data submittals shall
be furnished for each section that requires product data
submittals. Independent shop drawing submittals shall be
furnished for each section that requires shop drawings.
Refer to the specifications for identification of which
submittals are required for the project. Separate PDF file
packages shall be supplied for each section, for each
submittal type, where electronic submittals are required.
Each PDF shall represent a single standalone submittal.
Separately bound and identified submittals shall be
provided where hardcopies are required.

Include a transmittal: Transmittals shall enumerate each
submittal for each section of each type and iteration.
Include cover sheet / title page: The cover sheet shall
include the information identified in the contract
documents. It shall be included as the first page of each
electronic and/or hardcopy document-based submittal. An
editable and printable PDF form created with editable
fields and specification compliant appearance is available
from KLH upon request. It is also downloadable from the
KLH website at www.klhengrs.com.

Include an index: The index shall enumerate the contents
of the submittal.

Include checklists: Where checklists are included with the
specifications, complete and include them within the
appropriate submittal. Supply complete submittals:
Complete submittals of each type are required. Partial
submittals will be rejected. Where a section requires a
product data submittal, all product data for that section
shall be supplied together, at one time, as one complete
submittal. Do not send half the product data as one
submittal and the other half as a separate one. When
resubmittal is required (e.g. Revise and Resubmit) the
revised submittal shall be more complete, more accurate
and more contract-compliant than its rejected
predecessor. The submittal number (for each section and
type) shall increment for each subsequent submittal (00 —
Original submission, 01 — First Resubmission, 02 -
Second Resubmission, etc...). Resubmittals shall include
a copy of the reviewer’s comments supplied with the prior
submittal rejection and shall be amended with a
description of the specific action taken to comply with the
reviewer's comments. The absence of this on resubmittal
is cause for rejection.

Name electronic files to match the submittal ID and cover
sheet: The electronic file name of submittals shall match
the submittal ID included on the submittals cover page.
For example: The originalffirst product data submittal for
Section 234116 would be labeled as “234116.00-PD-00";
the first resubmittal of same shall be labeled “234116.00-
PD-01". The original/first shop drawings submittal file for
the same section would be labeled “234116.00-SD-007;
the first resubmittal of same shall be labeled “234116.00-
SD-01".

Use of Electronic Drawings from the Owner’s Design
Team

Plan drawings for the Project were created with AutoCAD.
If expressly permitted by the Owner and the terms of the
Contract, editable electronic versions of standard-scale,
AutoCAD-based plan drawings may be made available for
the creation of shop and as-built drawings.

Due to the proprietary nature of internal design systems,
editable native-software versions of some drawings,
including but not limited to system diagrams and details
will not be made available in an editable form. In these
cases, electronic versions of the drawings may be made
available only in PDF, JPG or similar non-editable
electronic form, at the sole discretion of the Design
Professional.

The Request Drawings form can be accessed, filled out
and submitted at the following internet address (scroll
down to bottom of home page): http://www.klhengrs.com.

SECTION 23 05 29.00 - HANGERS AND SUPPORTS
FOR HVAC PIPING AND EQUIPMENT

Submittal Requirements
Product Data: For each type of product indicated.
Shop Drawings: Fabrication and installation
details.

General

Support all piping, ductwork and equipment by hangers or
brackets properly from the building structure. Support from
decking above is prohibited. Furnish structural steel
members where required to support piping and
equipment. No portion of piping or valves shall be
supported by equipment.

Ductwork - Support by means of hangers as follows:

Duct Width Hanger Size and Type Max. Spacing

30 or less (#16 gage) 8

31to 60 (#14 gage) 8

A pair of hangers shall be located at every transverse joint
and elsewhere according to the table.

Piping

Install hangers, supports, clamps and attachments to
support piping properly from building structure. Arrange for
grouping of parallel runs of horizontal piping supported
together on field-fabricated, heavy-duty trapeze hangers
where possible. Where piping of various sizes is
supported together by trapeze hangers, space hangers for
smallest pipe size or install intermediate supports for
smaller diameter pipe as specified above for individual
pipe hangers.

Individual pipe hangers to be Anvil International Clevis
Hanger Fig. 260, Elcen, or approved equal.

Rod sizes to conform to the following: 3/8" rods for 3/4"-2"
pipe; 1/2" rods for 2-1/2"-3" pipe; 5/8" for 4"-5" pipe and
3/4" for 6" pipe.

Hangers shall be sized to allow insulation to pass through
unobstructed, provide saddle support for insulation at all
hanger.

Hanger spacing for steel piping unless otherwise noted is
to be as follows: 1-1/4” or smaller to be 8' on center; 1-
1/2"-2" to be 10' on center; 2-1/2" and larger to be 12' on
center and at each change of direction. Hanger spacing
for copper pipe to be as follows: 1" or smaller 6' on
center; 1-1/4" or larger 8' on center.

Piping shall be also supported at each change in direction,
at valves, and at equipment.

SECTION 23 05 93.00 —- TESTING, ADJUSTING AND
BALANCING FOR HVAC

Submittal Requirements
Shop Drawings: Certified Reports: Submit testing,
adjusting, and balancing reports bearing the seal
and signature of the Test and Balance Engineer.
The reports shall be certified proof that the
systems have been tested, adjusted, and
balanced in accordance with the referenced
standards; are an accurate representation of how
the systems have been installed; are a true
representation of how the systems are operating
at the completion of the testing, adjusting, and
balancing procedures; and are an accurate record
of all final quantities measured, to establish
normal operating values of the systems. Final
Report: Upon verification and approval prepare
final reports, type written, and organized and
formatted as specified below. Submit 2 complete
sets of final report to the owner.

General

Test, adjust, and balance the following mechanical
systems:

Supply air systems, all pressure ranges

Return air systems.

Exhaust air systems.

Verify temperature control system operation.

Test systems for proper sound and vibration levels.
Quality Assurance

Codes and Standards:

AABC: "National Standards for Total System Balance".
ASHRAE: ASHRAE Handbook, 2011 Applications,
Chapter 38, Testing, Adjusting, and Balancing.
Qualifications

The contractor shall procure the services of an
independent Balance and Testing Agency, approved by
the Engineer, and a member of Associated Air Balance
Council (AABC) or NEBB, which specializes in the
balancing and testing of heating, ventilating and air
conditioning systems, to balance, adjust and test all air
and water systems and equipment as herein specified. All
work by this agency shall be done under direct supervision
of a qualified heating and ventilating Engineer employed
by this agency. All instruments used by this agency shall
be accurately calibrated and maintained in good working
order.

Sequencing and Scheduling

Test, adjust and balance air conditioning systems during
summer season and heating systems during winter
season, including at least a period of operation at outside
conditions within 5 deg F wet bulb temperature of
maximum summer design condition, and within 10 deg F
dry bulb temperature of minimum winter design condition.
Take final temperature readings during seasonal
operation.

Check all filters for cleanliness, provide new as required.
Check dampers (volume and fire) for correct and locked
position, and temperature control for completeness of
installation before starting fans. Place outlet dampers in
full open position. Lubricate all motors and bearings.
Check fan belt tension. Check fan rotation.

Air balance and testing shall not begin until the system
has been completed and is in full working order. The
Contractor shall put all heating, ventilating and air
conditioning systems and equipment into full operation
and shall continue the operation of same during each
working day of testing and balancing. The contractor shall
submit within 30 days after receipt of contract, 8 copies of
submittal data for the testing and balancing of the air
conditioning, heating, and ventilating systems. The Air
Balance and Testing Agency shall provide proof of having
successfully completed at least five projects of similar size
and scope.

The air balancing contractor shall include the additional
cost to change every fan factory installed sheave, pulley
and/or belt of in order to obtain the design air flows.
Performing Testing, Adjusting and Balancing

Perform testing and balancing procedures on each system
identified, in accordance with the detailed procedures
outlined in the referenced standards.

Cut insulation, ductwork, and piping for installation of test
probes to the minimum extent necessary to allow
adequate performance of procedures.

Patch insulation, ductwork, and housings, using materials
identical to those removed.

Seal ducts and piping, and test for and repair leaks.

Seal insulation to re-establish integrity of the vapor barrier.
Mark equipment settings, including damper control
positions; valve indicators, fan speed control levers, and
similar controls and devices, to show final settings. Mark
with paint or other suitable, permanent identification
materials.

Retest, adjust, and balance systems subsequent to
significant system modifications, and resubmit test results.

SECTION 23 07 13.00 — DUCT INSULATION

Submittal Requirements
Product Data: For each product indicated.
Shop Drawings: Include plans, elevations,
sections, details and attachments to other work.

All liners, insulation and adhesives shall have a flame
spread index not more than 25 and a smoke developed
index of not more than 50. Insulation shall have a
minimum installed thermal resistance value of R6 or code
minimum, whichever higher.

Rigid Fiberglass Ductwork Insulation: Glass fibers bonded
with a thermosetting resin. Comply with ASTM C 612,
Type 1B, without facing and with vapor barrier all-service
jacket manufactured from kraft paper, reinforcing scrim,
aluminum foil, and vinyl film.

Flexible Fiberglass Ductwork Insulation: Glass fibers
bonded with a thermosetting resin. Comply with

ASTM C 553, Type I, without facing and with vapor barrier
all-service jacket manufactured from kraft paper,
reinforcing scrim, aluminum foil, and vinyl film.

Vapor Barrier Material for Ductwork: Paper-backed
aluminum-foil, except as otherwise indicated; strength and
permeability rating equivalent to factory-applied vapor
barriers on adjoining ductwork insulation, where available;
with following additional construction characteristics:

High Puncture Resistance: Low vapor transmission (for
ducts in exposed areas: Mech. Rooms, etc.)

Moderate Puncture Resistance: Medium vapor
transmission (for ducts in concealed areas).

All ductwork shall be insulated except:

Double wall ductwork

Fabric ductwork

Metal ducts with duct liner of sufficient thickness to comply
with energy code.

Factory insulated flexible ductwork

Factory insulated plenums and casings

Flexible connectors

Vibration control devices

Factory insulated access panels and doors

Supply ductwork exposed in conditioned spaces excluding
mechanical rooms, server rooms and electric equipment
rooms

Toilet exhaust, general exhaust and return ductwork in an
insulated joist or attic space.

Exterior (outdoor) Ductwork Insulation:

Externally wrapped, rigid. Provide field-applied aluminum
service jacketing system (including adhesives, corners,
etc... for proper installation) around insulation wrap, 0.016
inch thick.

Aluminum service jacketing may be omitted if the exterior
ductwork is internally lined.

Exterior (outdoor) ductwork insulation shall have a
minimum installed thermal re-sistance value of R8 or code
minimum, whichever higher, and Flame-spread/smoke-
developed index of 75/150 or less.

Installation:

All exterior ducts shall have no dips or pockets to collect
rainwater.

All outdoor ductwork shall be sloped minimum of 1/8” per
foot away from equipment for rain or snow drainage.
Provide insulation continuously through assembly
penetrations.

Seal penetrations and jacket to flashing with flashing
sealant.

Install service jacket with 2-inch overlap at longitudinal
seams and end joints. Overlap longitudinal seams
arranged to shed water. Seal end joints with weatherproof
sealant recommended by insulation manufacturer. Secure
jacket with stainless-steel bands 12 inches o.c. and at end
joints.

Factory fabricated and insulated ductwork systems equal
to Theramduct may be used in lieu of externally wrapping
and jacketing exterior ductwork.

SECTION 23 07 19.00 — HVAC PIPING INSULATION

Submittal Requirements
Product Data: For each type of product indicated.

Provide 3/4" Armaflex on refrigerant piping.

Provide 1” fiberglass insulation on concealed condensate
drain piping.

Insulation shall have a minimum thickness as required by
Code.

All insulation and adhesives shall have a flame spread
index not more than 25 and a smoke developed index of
not more than 50.

SECTION 23 09 93.00 - SEQUENCE OF OPERATIONS
FOR HVAC CONTROLS

Submittal Requirements
Product Data: Provide written sequences of
operation for each controlled system and piece of
equipment.

Packaged Rooftop Unit

1. Startup
The unit shall operate on a 7 day/night programmable
thermostat.
During startup, the fan shall run with the dampers in the
full recirculation position. Provide occupied changeover
sequence with optimum start function. When the return air
temperature reaches occupied setpoint (adjustable), the
minimum outside air damper shall open to the controlled
minimum outdoor air position.

2. Supply Fan Control
The supply fan speed shall be constant, run continuously
during occupied mode and set to the required CFM.

3. Space Temperature Control
Provide 7-day programmable thermostat with digital
display of space temperature and setpoint (+/- deg. F.
adjustable), with override feature and remote space
temperature sensor.

4. Minimum QOutside Air Control
During occupied mode the minimum outside air damper
shall be open. Provide motorized outdoor air damper.

5. Economizer Control
Provide dual enthalpy economizer control. Economizer
control shall be enabled whenever the outside air enthalpy
is lower than the return air enthalpy. Enthalpy shall be
calculated from sensors which are tied to the same
controller for accuracy. During economizer mode, the
outside air damper shall modulate to 100% open. The
economizer damper shall modulate open on a call for
cooling and modulate closed on a call for heating. The
return damper shall modulate inversely with the
economizer damper.

6. Cooling Control
Cooling shall be controlled to maintain space temperature
setpoint. On a call for cooling, the heating shall be off. On a
further call for cooling, enable the economizer mode. On a further
call for cooling, disable the economizer mode and the mechanical
cooling shall be staged on.

7. Heating Control
Heating shall be controlled to maintain space temperature
setpoint. On a call for heating, the mechanical cooling shall be
off. On a further call for heating, the economizer mode shall be
disabled. On a further call for heating the gas heating shall be
staged on.

8. Smoke Detector
When the smoke detector is alarmed, the system shall be
alarmed and the air handler shall fail safe with manual
reset.

9. Unoccupied Mode
During the unoccupied mode of operation, the RTU shall
go into night setback mode.
Night Setback/Shutdown
At night setback/shutdown the RTU shall go to fail safe
position. Fail safe position is defined by the following: The
supply fan is off, the outdoor air intake damper is closed,
the heating is off and the mechanical cooling is off. The
supply fan shall cycle in conjunction with either the heating
or cooling system to maintain a minimum/maximum space
temperature depending on the season.

Controls

Electrical contractor will provide power wiring. HVAC
contractor shall provide all the low voltage wiring of HVAC
units and controls, thermostats and controllers.
Thermostat shall be by the manufacturer of the HVAC unit
(heat/cool/auto/off) with night setback. Provide plastic
protective cover for all thermostats.

Low Voltage Thermostats

Low voltage thermostats shall be furnished, installed and
wired by the HVAC contractor. The electrical contractor
shall provide 4” square x 1- 1/2” deep wall outlet boxes
(with single-gang rings) for all thermostats/sensors. The
electrical contractor shall provide one 3/4” empty conduit
from each thermostat/sensor location, turned out above
accessible ceilings (in joist space or against overhead
slab/deck). The HVAC/Temperature Control Contractor
shall provide all other necessary conduit, raceway and
wiring related work. Conduit shall be identified in ceiling
cavity and shall be provided with sweep bends, bushings
and dragline.

The HVAC/Temperature Control Contractor shall coordinate with
the General Contractor to ensure thermal envelope is maintained
at these locations.

General Control Wiring Requirements and Installation
Methods

Except where specifically indicated otherwise above, the
HVAC/Temperature Control Contractor shall provide all
electrical work as required for all temperature control
related wiring (i.e. conduit, raceway, outlet boxes, junction
boxes, wiring, etc.) in accordance with Electrical
Specifications requirements. All conduit shall be 3/4”
minimum.

Coordinate all thermostat/sensor locations in field (case by
case) with Architect, Owner and Electrical Contractor to
ensure that they are placed in locations that will not
interfere with furniture, equipment, artwork, wall-hung
specialties, room finishes, etc. All thermostat/sensor wall

locations indicated on HVAC drawings are schematic only
and must be verified case-by-case prior to rough-in.

All electrical work as described in this specification shall
be per the latest edition of the National Electrical Code
(NEC) and per applicable state and local codes.

Where “free-air” installation methods (either exposed
above the ceilings, in bridle rings or in cable trays) are
permitted under Electrical Specifications above ceilings,
provide plenum-rated cables wherever plenum ceilings (if
any) exist and install as defined under Electrical
Specifications. Install low voltage circuits, located in
concrete slabs and masonry walls, in inaccessible
locations, or exposed in occupied areas, in electrical
conduit regardless of what wiring methods are permitted
under Electrical Specifications.

Where cable trays or bridle rings are provided by the
electrical contractor for low voltage cables, these
raceways may be utilized for control wiring by this
contractor (provide special color coded jackets, label cable
jackets per Electrical Specifications and group control
wiring cables together). Provide conduit drops from cable
tray/bridle ring paths to wall outlet boxes and equipment
unless directed otherwise under Electrical Specifications.
Regardless of permitted methods in Electrical
Specifications, all cables/wiring installed concealed by
gypsum board, masonry or other inaccessible materials in
walls or above ceilings shall be installed in conduit, 3/4”
minimum.

All conduit, bridle rings, raceway, outlet boxes, etc.
necessary for complete operational installation of control
wiring shall be provided (furnished and installed) by the
temperature control contractor in strict compliance with
Electrical Specifications documents. Coordinate all work
with all other applicable trades including the electrical
contractor.

Provide all required conduit work to and between
equipment in a manner compliant with that described
above (i.e. between VAV boxes, to boilers, starters,
condensing units, etc. as applicable).

Install control wiring without splices between terminal
points, color-coded. Install in neat workmanlike manner,
securely fastened. Install in accordance with National
Electrical Code and per Electrical Specifications.

Install circuits over 25 volt with color-coded No. 12 wire in
electrical metallic tubing, per Electrical Specifications.
Install circuits under 25 volt with color-coded No. 18 wire
with 0.031" high temperature (105 degs. F) plastic
insulation on each conductor and plastic sheath over all.
Install electronic circuits with color-coded No. 22 wire with
0.023" polyethylene insulation on each conductor with
plastic-jacketed copper shield over all.

Smoke Detector

All duct smoke detectors will be furnished by electrical
contractor, installed by the HVAC contractor, and wired by
the electrical contractor per local codes. HVAC contractor
will interlock fan with smoke detector.

Motor Operated Dampers

All fresh air intakes and exhaust louvers shall have motor
operated dampers. Dampers shall be low leak with blade
and edge seals. All motor operated dampers shall be
provided and wired by the mechanical contractor unless
otherwise noted. Provide all necessary transformers,
contactors, controls and wiring for interlocking equipment
to motor operated dampers.

SECTION 23 21 13.23 - ABOVEGROUND HYDRONIC
PIPING AND SPECIALTIES

Submittal Requirements
Product Data: For each type listed.
Shop Drawings: Detail the piping layout,
fabrication of pipe anchors, hangers, supports,
alignment guides, expansion joints and loops and
attachments of the same to the building structure.
Locations and Arrangements: Drawings (plans,
schematics, and diagrams) indicate the general
location and arrangement of piping systems.
Locations and arrangements of piping take into
consideration pipe sizing and friction loss,
expansion, pump sizing, and other design
considerations. So far as practical, install piping
as indicated. Locate groups of pipes parallel to
each other, spaced to permit full insulation and
servicing of valves.

Hydronic Piping

Condensate drain piping shall be schedule 40 PVC piping
with PVC cement joints.

Refrigerant Piping

Refrigerant piping shall be ASTM B 280 Type ACR, hard-
drawn temper; wrought-copper, solder-joint fittings; brazed
joints.

Installation

Install all condensate piping at a uniform grade of 1/8 inch
per 1 foot downward in the direction of flow to the nearest
drain location.

Refrigerant Piping shall be sized and installed per
manufacturer's recommendations including all necessary
traps, double suction risers, etc, and pipe size increases
based on actual layout, distance and unit sizing.

Install refrigerant piping with 1/4" per foot (1%) downward
slope in direction of oil return to compressor.

Clean refrigerant piping by swabbing with dry lintless
(linen) cloth, followed by refrigerant oil soaked swab.
Remove excess oil by swabbing with cloth soaked in high
flash point petroleum solvent, squeezed dry.

Bleed dry nitrogen through refrigerant piping during
brazing operations.

Prior to initial operation, clean and test refrigerant piping in
accordance with ANSI B31.5, "Refrigeration Piping".
Perform initial test with dry nitrogen, using soap solution to
test all joints. Perform final test with 27" vacuum, and
then 200 psi using halide torch. System must be entirely
leak-free. Install core in filter dryer after leak test but
before evacuation. Evacuate refrigerant system with
vacuum pump; until temperature of 35 degree F is
indicated on vacuum dehydration indicator. During
evacuation, apply heat to pockets, elbows, and low spots
in piping. Maintain vacuum on system for minimum of 5
hours after closing valve between vacuum pump and
system. Break vacuum with refrigerant gas, allow pressure
to build up to 2 psi. Complete charging of system, using
new filter dryer core in charging line. Provide full
operating charge.

Provide minimum 3-inch deep P-trap at coil section drain
connection. Install all condensate piping at a uniform
grade of 1/8 inch per 1 foot downward in the direction of
flow to the nearest drain location.

Provide locking-type tamper-resistant caps on refrigerant
access ports

SECTION 23 31 13.00 — METAL DUCTS

Submittal Requirements
Product Data: For liners, adhesives, sealants and
gaskets.
Shop Drawings: Sheet metal thickness,
reinforcing details, duct layouts indicating sizes,
configuration, liner material, elevation and static
pressure class.

Ductwork Materials

Exposed Ductwork Materials: Where ductwork is indicated
to be exposed to view in occupied spaces, provide
materials which are free from visual imperfections
including pitting, seam marks, roller marks, stains and
discolorations, and other imperfections, including those
which would impair painting. Mechanical contractor shall
confirm ductwork paint scope and color with architect.
Exposed ductwork which is to be painted shall have paint
grip applied and be oil free.

Sheet Metal: Except as otherwise indicated, fabricate
ductwork from galvanized sheet steel, lock forming quality;
with G 90 zinc coating and mill phosphatized for exposed
locations. Minimum gauge shall be 24.

Miscellaneous Ductwork Materials

Volume Dampers: Provide volume dampers in all branch
ducts or as required for balancing to required air flows.
Fittings: Provide radius type fittings fabricated of multiple
sections with maximum 15 deg. change of direction per
section. Unless specifically detailed otherwise, use 45
deg. laterals and 45 deg. elbows for branch takeoff

connections. Where 90 deg. branches are indicated,
provide conical type tees.

Duct Sealant: Non-hardening, non-migrating mastic or
liquid elastic sealant, type applicable for
fabrication/installation detail, as compounded and
recommended by manufacturer specifically for sealing
joints and seams in ductwork.

Duct Cement: Non-hardening migrating mastic or liquid
neoprene based cement, type applicable for
fabrication/installation detail, as compounded and
recommended by manufacturer specifically for cementing
fitting components, or longitudinal seams in ductwork.
Ductwork Support Materials: Except as otherwise
indicated, provide hot-dipped galvanized steel fasteners,
anchors, rods, straps, trim and angles for support of
ductwork.

Flexible Ducts

Either spiral-wound spring steel with flameproof vinyl
sheathing, or corrugated aluminum. Unless specifically
mentioned, the maximum length of flex duct on the supply
equals 5 feet. Flex is not allowed for return, relief or
exhaust applications. The flexible ducts indicated for use
in the H.V.A.C. system shall conform to the requirements
of UL 181 for Class 0 or Class 1 flexible air ducts and shall
be so identified.

Where installed in unconditioned spaces other than return
air plenums, provide 1" thick 1-1/2 Ib. continuous flexible
fiberglass sheath with vinyl vapor barrier jacket.
Installation is not permitted above drywall ceilings and
inaccessible ceilings.

Fabrication

Shop fabricate ductwork in 4, 8, 10 or 12-ft lengths, unless
otherwise indicated or required to complete runs. All
ductwork shall be Pittsburgh Construction with a minimum
of thickness of 24 gauge. In addition, ductwork used in
systems over 3" W.G. shall have cold sealant applied.
Shop fabricate ductwork of gauges and reinforcement
complying with SMACNA "HVAC Duct Construction
Standards".

Lined Duct

Fabricate ductwork with duct liner in each section of duct
where indicated. Laminate liner to internal surfaces of
duct in accordance with instructions by manufacturers of
lining and adhesive, and fasten with mechanical fasteners.
Duct liner to be 3-Ib density for acoustic requirements 1"
thick or as noted. Size of ductwork shown on the drawings
is free net area, outside dimension of ducts will need to be
increased if lined duct is used.

Size of ductwork shown on the drawings is free net area,
outside dimension of ducts will need to be increased if
lined duct is used.

Duct Liner: Fibrous glass of thickness indicated. 3-Ib
density. All liners, insulation and adhesives shall have a
flame spread index not more than 25 and a smoke
developed index of not more than 50.

Duct Liner Adhesive: As recommended by insulation
manufacturer and complying with NFPA 90A or NFPA
90B.

Duct Liner Fasteners: Comply with SMACNA HVAC Duct
Construction Standards.

Installation of Metal Ductwork

General: Assemble and install ductwork in accordance
with recognized industry practices which will achieve air-
tight (5% leakage for systems rated 3" and under; 1% for
systems rated over 3") and noiseless (no objectionable
noise) systems, capable of performing each indicated
service. Install each run with minimum number of joints.
Align ductwork accurately at connections, within 1/8"
misalignment tolerance and with internal surfaces smooth.
Support ducts rigidly with suitable ties, braces, hangers
and anchors of type which will hold ducts true-to-shape
and to prevent buckling. Support vertical ducts at every
floor.

Sealing: Seal all longitudinal seams, S's and drives and all
joints with mastic or cement. Install according to SMACNA
standards.

Balancing Dampers: The sheet metal contractor shall be
fully responsible for installing balancing dampers in the
ductwork, (whether shown on the drawing or not) in order
to arrive at the intended air flow. The balancing sub-
contractor shall provide direction and assistance in
determining locations where dampers are required.
Additional dampers, if required shall be installed at no
additional cost to the owner.

Wall Penetrations: Seal and pack around all ducts and
piping sleeves which pass through walls that extend to
bottom side of structure and rated walls.

Field Fabrication: Complete fabrication of work at project
as necessary to match shop-fabricated work and
accommodate installation requirements.

Routing: Locate ductwork runs, except as otherwise
indicated, vertically and horizontally and avoid diagonal
runs wherever possible. Run ductwork in shortest route
which does not obstruct useable space or block access for
servicing building and its equipment. Hold ducts close to
walls, overhead construction, columns, and other
structural and permanent enclosure elements of building.
Limit clearance to 1/2" where furring is shown for
enclosure or concealment of ducts, but allow for insulation
thickness, if any. Where possible, locate insulated
ductwork for 1" clearance outside of insulation. Wherever
possible in finished and occupied spaces, conceal
ductwork from view, by locating in mechanical shafts,
hollow wall construction or above suspended ceilings. Do
not encase horizontal runs in solid partitions, except as
specifically shown.

Coordinate layout with suspended ceiling and lighting
layouts and similar finished work.

Electrical Equipment Spaces: Do not route ductwork
through transformer vaults and their electrical equipment
spaces and enclosures.

Penetrations: Where ducts pass through interior partitions
and exterior walls, and are exposed to view, conceal
space between construction opening and duct or duct
insulation with sheet metal flanges of same gage as duct.
Overlap opening on 4 sides by at least 1-1/2". Fasten to
duct and substrate.

All dampers shall be low leakage with edge and blade
seals. Damper manufacturers are subject to specification
compliance. Provide products by one of the following:
Greenheck Fan Corporation

Nailor Industries

Pottorff

Ruskin Company

Young Regulator Company

Coordination: Coordinate duct installations with
installation of accessories, dampers, coil frames,
equipment, controls and other associated work of
ductwork system.

Installation of Duct Liner

General: Install duct liner in accordance with SMACNA
HVAC Duct Construction Standards. Size of ductwork
shown on the drawings is free net area, outside dimension
of ducts will need to be increased if lined duct is used.
Store internally lined ductwork up off of the floor. Protect
internally lined ductwork from water and dust.

The following ductwork shall be lined in addition to that
shown per plans:

Return from open ceiling plenum return to HVAC unit.
Supply and return ductwork 10 feet downstream of HVAC
unit.

Transfer air ducts.

Butter the leading edge of all internal duct lining with the
manufacturer's recommended adhesive.

Inspect and repair all damaged lining prior to installation of
ductwork.

Installation of Flexible Ducts

Maximum Length: For any duct run using flexible
ductwork, do not exceed 5' - 0" extended length.
Installation shall have smooth full radius turns down to
diffuser.

Installation not permitted above inaccessible ceilings.

23 37 13.00 - DIFFUSERS, REGISTERS AND
LOUVERS

Submittal Requirements
Product Data: For each type of product indicated.

DIFFUSERS, GRILLES AND REGISTERS
Manufacturer: Subject to compliance with requirements,
provide diffusers of one of the following:

Anemostat Products Div., Dynamics Corp. of America.
Metal-Aire

Titus Products Div., Philips Industries, Inc.

Tuttle and Bailey.

Price

Louvers and dampers

Provide louvers and dampers of size as noted.
Manufacturer: Subject to compliance with requirements,
provide diffusers of one of the following:
Aerolite

Prefco

Pottorff

Greenheck

Ruskin

2374 33.00 - PACKAGED OUTDOOR ROOFTOP UNITS

Submittal Requirements
Product Data: For each type of product indicated.

Warranty

Warranty on Compressor and Heat Exchanger: Provide
written warranty, signed by manufacturer, agreeing to
replace/repair, within warranty period, compressors and
heat exchangers with inadequate and defective materials
and workmanship, including leakage, breakage, improper
assembly, or failure to perform as required; provided
manufacturer's instructions for handling, installing,
protecting, and maintaining units have been adhered to
during warranty period. Replacement is limited to
component replacement only, and does not include labor
for removal and reinstallation.

Warranty Period: 5 years from date of owner acceptance.

CONSTANT VOLUME

General: Rooftop unit shall be factory-assembled and
tested, designed for roof or slab installation and,

consisting of compressors, condensers, evaporator coils,
condenser and evaporator fans, refrigeration and
temperature controls, filters, and dampers. Capacities
and electrical characteristics are scheduled. Casing
manufacturer's standard casing construction, having
corrosion protection coating, and exterior finish. Casings
shall have removable panels or access doors for
inspection and access to internal parts, a minimum of 1"
thick thermal insulation, knockouts for electrical and piping
connections, and an exterior condensate drain connection,
and lifting lugs.

Unit casing shall be single wall construction.

Roof Curbs: Manufacturer's standard construction, insulated and
having corrosive protective coating, complete with factory-
installed wood nailer and drain nipple. Construction shall be in
accordance with NRCA Standards.

Evaporator Fans: Forward-curved, centrifugal, belt-driven fans
with adjustable sheaves; and permanently lubricated motor
bearings.

Condenser fans:  Propeller-type, direct-driven fans with
permanently lubricated bearings.

Coils: Aluminum plate fin and seamless copper tube type. Fins
shall have collars drawn, belled and firmly bonded to the tubes
by means of mechanical expansion of the tubes. No soldering or
tinning shall be used in the bonding process. Coils shall have a
galvanized steel casing. Coils shall be mounted in the coil casing
with same end connections accessible for service. Coils shall be
removable from the unit through the roof or through the piping
enclosure. Coil section shall be completely insulated.
Refrigerant cooling coils: have an equalizing type vertical
distributor to ensure each coil circuit receives the same amount
of refrigerant. Coils shall be proof (450 psig) and leak (300 psig)
tested with air pressure under water, then cleaned, dehydrated,
and sealed with a holding charge of nitrogen.

Condensate Pan: Provide IAQ steel, double sloping drain pain.
Provide high condensate in primary condensate pan to de-
energize unit upon detection of high condensate levels.
Compressors:  Serviceable, semi-hermetic, or hermetic
compressors with integral vibration isolators, and crankcase
heaters, which de-energize during compressor operation. Units
shall also have:

Safety Controls:

low pressure cutout, manual reset;

high pressure cutout, manual reset;

compressor motor overload protection, manual reset;
anti-recycling timing device;

adjustable low-ambient lockout;

oil pressure switch.

Controls:

redundant gas valves;

intermittent pilot ignition;

electronic spark ignition system,;

high limit cutout;

forced draft proving switch;

flame roll-out switch.

Enthalpy Economizer Control:

Provide dual enthalpy economizer control. Provide return and
outside air dampers, outside air filter, fully modulating electric
control system with dry control, and adjustable mixed-air
thermostat. System shall be capable of driving 100% closed for
unoccupied mode, minimum outside air position and modulation
to 100 percent open outside air capability. Provide automatic
changeover through adjustable control device.

Heating Types:

Heat exchangers: Provide manufacturer's construction of
aluminized steel gas-fired heat exchangers and burners, designed
for minimum of 2-stage operation. Provide single gas
connection.

Temperature Control:

Temperature control: factory-installed, demand-oriented solid-
state control system above 5 tons shall have minimum of 2
cooling steps and 2 heating steps. Controls shall include solid-
state thermostats with dead-band, and sub-base with system and
fan switches. Other control features include:

Relief:

Barometric Relief - Shall include relief damper section with mist
eliminator. Dampers open to relieve positive pressure within the
building. Available only with economizer.

Filters:

Provide air filters to fit in filter box, with a Maximum filter face
velocity of 500 fpm, of the following type:

Disposable Type: Provide 30% efficient disposable type air
filters 2" thick, consisting of viscous coated fibers with filtering
media encased in fiberboard cell sides having perforated metal
grids on each side to provide media support.

Options:

Controls:

Self Contained:  Programmable Electronic Night Setback
Thermostat - Shall provide heating setback and cooling setup
with 7-day, programming capability. Optional remote sensor
available.

Manufacturers: ~ Subject to compliance with requirements,
provide rooftop units of one of the following:

Aaon

Addison

Carrier Air Conditioning, Div of Carrier Corp.

Lennox Industries Inc.

Trane; a division of Ingersoll Rand.

Daikin

Valent

Greenheck
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OWNERSHIP OF INSTRUMENTS OF SERVICE

All reports, plans, specifications, computer files, field data, notes and other documents and instruments prepared by the Consultant as instruments of service shall remain
the property of the Consultant. The Consultant shall retain all common law, statutory and other reserved rights, including, without limitation, the copyright thereto.
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COMcheck Software Version 4.1.5.0
Mechanical Compliance Certificate

Project Information

Enengy Code: 90,1 {2010} Stardkard
Praject Title:

Localion: Cincnsadi, Ohio
Climale Dore: B

Praject Type: Ml Cooes ey oy
Construction Sile: Cramer'Agenl:

425 East Fifth Street
Suite 205 & MTice 205
Cincinnati, OH 45202

Mechanical Systems List

Cuantity
L

Syatem Type & Description
RTL-1,2 [Singks Lona);

Heating: 1 each - Cantral Furnace, Gas, Capacity = 110 kBiwh

DesignenCantrasciorn:

Praoposed Efficiency = B0.00% Et, Required Efficiency: 80,00 % Et {or 7E% AFUE)
Cooling: 1 each = Single Package DX Unit, Capacity = 62 kBiwh, Air-Cooled Condensar, Sir Economizer
Propased Eficiency = 16.00 SEER, Required Efficiency: 13,00 SEER
Fan System: FAN S¥5STEM 1 - Complance [Moior nameplate HP maethed) ; Passes

Fans;

FAN 1 Supply, Gonglant Volume, 1900 CPM, (.7 motar namaplste hp

Mechanical Compliance Statement

Compliance Statement: The proposed mechanical design represented in this document is consistent with the building plans,
specifications, and other calcwlations submitbed with this permit application. The proposed mechanical sysbems have been
designed te meet the 90.1 {2010) Standard requirements in COMcheck Version 4.1.5.0 and to comply with any applicable
mandatary requirements listed in the Inspection Chacklist.

Hame - Tite

Lignatura

Date

Froject Titla:
Data filename: G2 200024960241 00- 2419942 4 166\Project ata'\EnergyiCompliancetMechanical

ReportaRCADE COMOHECK.CCX

Report date; 05715523
Page lof 9

Section
Mechanical Rough-In Plans Verified | Fleld Verlfled
e Inapection Value Value Complies? | Comments/Assumptions
644,21 Ducts and plenums seaked basad amplias Requiremant will be met |
[{MELDP  on stabic pressure and bocation. Do ot |
ONot Otservabie
Dot Applicable |
q x " 1
644,22  Ductwork oparating =3 in, waber Dcomplies Requiremant will be met |
[MELL]* colurnn reguires air leakage Ooices bat
NG Dltot Otservabie
Ditot Applicable |
. 1 L 1
6.5.1,6.5.  Air economizers provided where Dcomplies |
1.1,6.5.1. reguired, mest the reguirements Dooes wat |
3 far design cagacily, cantrol |
[MELZ]* signal, ventilation controls, high- E"m mmﬂhh |
lirnit shut-off, integratad Not Applicable
economizer contral, and provide |
2 means b raligve exoess |
gutside air during operation. |
6.5.23 Dehumidification controls Domplies Requiremant will be met |
IME1%]" provided to prevent reheating, Ooees wat |
recanling, mixing of hoat and cold |
airstreams or concurrent heating E"m Observable |
and coaling of the same Not Applicable
airstraan. |
6533 Multiple zone Way systems with Dcomplies Exception: Requiremant l
IME4Z] DODC of indhvidual zone boxes Do Mot does nok apply.
have stalic pressure setpoint |
rl:-;el: cnn::rclﬁls. - i Dot Dbservable |cop tng machanical Systems st |
Ditot Applicable for values, |
6.594,1 HYAC pumping systems =10 hp Domplies Excaption: Minimum flow is |
IME25]"  designed far varable fluld flow. DOooes tat less than required for proper |
[JHot Observable f:p;;:‘tg.:m and purmp pawer
Dot Applicabie |
6.59.6.1 Exhaust air energy recovery on Dcomplies Requirement will be mat |
[MESE]"  systems meeting Table 6.5.6.1 DOooes Mot
OiMot Observatie
Dnot Applicabie |
6.5.7.1.1 Kitchen hoods >5.000 cfm have Dcomplies Exception: Requiremant |
IME3ZP make up alr >=50% of exhaust DOooes mat does nok apply. |
air valurme. [JNot Observable |
DMt Applicabe |
65 7.1.2 Conditiored supply air to space Dcomplies Exception: Requiremant |
IME4E]"  with a kitchen haad shall not Do Mot does nok apply.
exosad the greater of &) supply |
flow required to meat space Ehm: Dbservable |
teating or coaling, or b) hood Not Applicable |
axhaust flow minus the available |
air transfer from available 1
SpaCes |
6.5.7.1.5 Approved field test used to Dcomplies Excaption: Requirement |
[MEAG)  evaluate design alr flow rates Dooes tat does nok apply.
and dernonstrate proper capturne |
and containment of kitchen E"m mmﬂmn |
exhaust syshams. Not Applicable |
3572 Fume hoods exhaust systems Dcomplies Exception: Requiremant |
[ME33]"  ==15,000cfm hawe WAY hood Do Mot does nok apply.
exhaust and supply Systems, |
diract make-up air or heat ClNot Observable |
FECOVETY. Dinet applicable |
[1]High impact (Tier 1} | 2 [Medium Impact (Tier 21| 3 [Low Impact (Tier 3]
Project Titla: Report date; 0515023

Data filename: G2 200024960241 00- 2419942 4 166\Project ata'\EnergyiCompliancetMechanical

ReportaRCADE COMOHECK.CCX

Page Sof 9

COMcheck Software Version 4.1.5.0

Inspection Checklist
Energy Code: 90.1 (2010) Standard

Requirements: 100.0% were addressed directly in the COMcheck software

Text in the "Comments/Assumptions” column is provided by the user In the COMcheck Requirements screen, For each
requirement, the user certifies that a code requirement will be met and how that is documented. or that an exception
is belng claimed. Where compliance is itemized in a separate table, a reference to that table is provided.

Section
# Plan Review Complies? Comments/Assumptions

& Req.lD
4,2.F.6.4, Pans, specifications, andfor Dcomplies Requiremant will be met |
4.2.1,6.7. calculations provide all infarmation DOooes Mot |
2 with which compliance can be i
[FR2] determined for the mechanical DJtiot wmﬂmr |
systems and equlprment and Ditaz Applicable
document where exceptions to the i
standard are claimed, Load i
calowlations per acceptable
engineering standards and i
handbooks. |
4.2.284, HMans, specifications, andfor Domplies Requiremant will be mat, |
1.1,B.4.1. calculations provide all information DOooes Mot :
287 with which compliance can be |
lIPRE] determined for the electrical systems Dt ﬂb"{,‘m"bh? :
and equipment and document where  LINot Applicable |
axceptions are claimed. Feader |
connectors sized in accordance with i
approved plans and branch circuits :
sized for maximum drop of 3%. |
G.7.2.4 Detailed instructions for HYAC Dcomplies Exception: Requirement does not apply |
[PR5]? systems commissioning included on Dlpees Nat
the plans or specifications lor projects i
250,000 2 T DiNex servable I
Dnot Applicable |

Additional Comments/Assumptions:

[1]High Impact (Tier 1}

[ 2 [Medium impact (Tier 2]

Low Impact (Tier 3)

Project Titla: Report date; 05715523
Data filename: G248000- 24505241 00-241 9942 4 166'Project Data\EnergyiComplianceiMechanical Page 2of 9
ReportfARCADE COMCHECK.CCK
_EET"" Mechanical Rough-In Plans Verified Field verified Complias? Comments/Assumpti
& Raa.iD Inspection Value plles e umptions
5561 Unenclosed spaces that are Dcomplies Exception: Requiremant |
IIME34]®  heated use only radiant heat. O mat does not apply. |
nﬂqﬂ' Coservakbe E
Dtot Applicable i
6,54 Haot gas bypass limited to; <=240 Dcomplies Requirement will be meat |
{ME35]? BBt - S0%: =240 EBtuth - 25%% an-,. Fat E
Ohot Observabie E
Doz Applicabie |

Additional Comments/Assumptions:

[1]High Impact (Tier 1)

| 2 [Medium impact (Tier 2]

| 3 Low Impact (Tier 3]

Froject Titla:
Data filename: G24000- 245050241 00-24 19942 4 166 Project Data\EnergyiCompliancetMechanical

ReporfARCADE COMCHECK.CCK

Report date; 051523
PFage gof 9

DOkt Applicabie

T Section
* Footing / Foundation Inspection Complies? Comments/Assumptions
& Raeg. D
G438 Freeze pratection and snowlice Dcomplies Requiremeant will be met |
[FoaP mealting system sensors for future Ooees tat |
connection ba contrals, i
' Otot Observable l

Additional Comments/Assumptions:

[1]High impact (Tier 1)

| 2 [Medium impact (Tier 21 [ 3 [Low Impact (Tier 3]

Froject Title: Report date; 05715523
Data filename: G2 00024865241 00- 241992 4 166\Project Data'\EnergyviComplianceiMechanical Page iof @
ReportaRCADE COMCHECK. CCk
T Section
& # Rough-In Electrical Inspection Complies? Comments/Assumptions
Rag. D
842 At least 50% of all 125 wolt 15- and Dcomplies Requiremant will be met |
[EL10F 20-Amp receptacies are controlled by DOooes fat |
an automeatic cantral device. [JNot Cbservable

Dot Applicable i

10,41 Electric motors maat requiremants Dcomplies Requirement will be mat |

[EL9? where applicable. Ooces tat
Dot Observabde E

Dkt Applicabie

Additional Comments/Assumptions:

[1]High impact (Tier 1)

| 2 [Medium impact (Tier 21 [ 3 [Low Impact (Tier 3]

Froject Title:

Data filename: G2 00024865241 00- 241992 4 166\Project Data'\EnergyviComplianceiMechanical Page
ReportaRCADE COMCHECK. CCk

Report date; 05715023

Tof 9

Section
Mechanical Rough-In Plans Werified | Fleld Verlfled
gl Inspection Value Value Complies? | Comments/Assumptions
Rag. D
641,46, HVAC eqguipment efficiency E‘Fﬁ:ienl:',l'__ . Efficiency TR n!:nmplim'. S the Maghanical Systems e |
4.1.5 verified. Non-NAECA HVAC Dlooes Mok for values, |
[MELL equiprment labeled as mesting [JNot Dbservable |
90,1 : i
DiMot Applicable |
. x - 1
434, air and alavator shaft vents amplies x| n: Requireman |
6.4.3.41 Stair and elevator shaft vent Dcompl Exception: R t |
IME3P hawve matorized dampers that DOooes tat does ok apply.
automatically cloge. [JHot Observable i
Dttt Applicabie |
= - . 1
A.3.4.2,  Outdoor air and exhaust systems amplies equiremant will be me |
6.4.2.4.2, Outd nd @xhaust syst Ddcompl R twill be mat. |
6.4.3.4.3 have motorized dampers that Dooes Mot |
IME4] automatically shul whean not in i
wse and mest maximam leakage EH-:H (}bﬁ{'. rvakde I
rates. Check gravity dampers Not Applicable
whers allowed. |
.34, nclosed parking garage omplies x| n: Regquireman |
64245 Enclosed park Ddcompl Excoption: R t
IME3G]"  wventlation has automatic DOooes Mot does nok apply.
contaminant detection and i
capacity to stage or modulate Dot Dhr.:_runl:-le |
fans to 50% or less of design Dot applicatse
CRpACtyY. |
$.4.3.4.4 Ventilation fans =0.75 hp have Dcomplies Requirement will be mat |
IMES) autematic contrals to shut off fan DOooes mat |
when /el redguired. DH!:H‘ Observable |
Dot Applicable |
A3 mand cantrol ventilation amplies equiremant will be me |
6439 Demand control ventilat Dcompl ] twill be met. |
|MEE]* provided for spaces =500 ft2 and Dooes Mat
=40 people/1000 N2 accupant |
density and served by systems ClNot Qbservable |
with air side economizer, auts Oltot Applicabie |
madulating outside air dampear |
i:fl:lnrn:ll. ar design airflow 3,000
oI, 1
6.4.3.10 | Single zone HYALC systems with Dcomplies Exception: Requiremant
[MEAD]  fan motors ==5 hp have varable Dooes Mot does nok apply.
airflow cantrals, Air conditioning i
equipment with a cosling EH"—H ﬂbﬂ_‘mﬂbk‘ Sew the Mechanical Systems st E
capacity >=110.000 Bru/h has Not Applicable :for values. |
variable airflow controls, i
G.4.4,1.1 |Insulation exposed to weather ﬁinmplim Regquirement will be mat |
IMETP protected from damage. DOooes tat
Ingulation oulside of the 1
conditigned space and asseciabad E"m E:":"":rw":'"" |
with caaling systems Is vapor Mot Applicabde
retardant. i
644,12  HVAC ducts and plenumms R- R-____ Domplias Requiremant will be maet |
[MEB] insulated. Where ducts ar DOooes Mat
plenums are installed in ar under |
a slab, verfication may need to Dot Dh"'"_m"m"‘ |
occur during Foundation Dtot Applicabie
Inspection. i
6.2.4.1.2  HVAC piping insulation thickness, | in __im DComplies Excaption: null, |
IMES) Where plping s Installed In or DOooes Mot |
under a slab, verification may |
midd to occur during Foundation E"ﬂ* ﬂbﬂ‘_ rvalbde I
Inspection, Naot Applicable |
A1 ermally ineffective pane amplies zCE n: Requireman |
64414 Th ity ineffecti I Dcompl Exception: R t
[MEAL]" surfaces of sensible haating Dooes Mat does nok apply.
panels have insulation >= R-3.5. ot Observable |
Dot Applicabie |
[1]High impact (Tier 1} | 2 [Medium Impact (Tier 21| 3 [Low Impact (Tier 3]
Froject Titla: Report date; 05715523

Data filename: G2 200024560241 00- 2419942 4 166\Project Data'\EnergyiCompliancetMechanical
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Dkot Applicabie

Section
# Final Inspection Complies? Comments/Assumptions
& Req. D
6.4.31.2 Thermostatic controls have a & °F Dcomplies Requiremant will be met
[FI3P deadband. DOoces nat |
| |
DOMot Observable |
Dkat Applicabie |
6,432 Temperature controls have setpoint D Complies Requiremant will be met |
[FIZ0P* | owverlap restrictions. DOoces Nat |
| |
Dot Qbservabde |
Ditot Applicable |
£.4.3.3.1 | HVAC systems aquipped with at least  DComplies Requiremant will be met |
[Fr21p? one autornatic shutdown control. DOooes tat |
| |
Dhot Observable |
Dot applicabie |
64332 Setback controls allow automatic Dcomplies Requiremant will be met |
[Frzzp? restart and temparary operation as Oooes tat |
requirad Tar maintenance. [JNot Observabie :
Dot applicabie |
6,437 When humidification and Dcomplies Requiremant will be met |
[FI&]" dehumidification are provided toa Ooees wat |
zone, simullaneous operatian is i
prnhihill'\edu. WEIRSTRRLS DOHaot Observabde E
Ditot Applicable |
6,721 Furnished HVAC as-built drawings Dcomplies Requiremant will be met |
FIFp submitted within 90 days of system  Dpoes dat |
acceptance, |
: Dnot Observable |
Ditot Applicable |
6.7.22 Furnished Q&M manuals for HYAL Dcomplies Requiremant will be met |
[Fig]? systems within 90 days of system DOooes tat |
accepbance, i
: OMot Ohservable E
Dot applicabie |
6.7.2.3 An air andfor hydronic systam Dcomplies Exception: Requirement does not apply |
{Fra]® balancing report is provided for HYAC  Dlnoes nat |
5 i . | |
yStems serving zones =5,000 i2 of [JNot Observabie |
conditioned area, v i
DH-:H applicabde |
$.7.2.4 HVAL control systems have been Dcomplies Requiremant will be met |
{FI1op? tested Do ensure proper operation, Dooes Mot |
calibration and adjustment of controls. [JHot Cbservable :
Dkat Applicabie |
10,43 Elevators are designed with the Dcomplies Exception: Requirement does not apply |
[Fi2a ] proper lighting, ventilation power. and Dlnees pat |
standby mode. |
naby Ohot Observable E
| |

Additional Comments/Assumptions:

[1]High impact (Tier 1)

[ 2 [Medium impact (Tier 2]

| 3 [Low impact (Tier 3)

Project Title:
Data filename: G2 200024560241 00- 2419942 4 166\Project Data'\EnergyiCompliancetMechanical
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