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MECHANICAL LEGEND

MECHANICAL LEGEND

SYMBOL

DESCRIPTION

SYMBOL

DESCRIPTION

PLAN-VIEW LINE TYPES

MECHANICAL DUCTWORK ACCESSORIES

WORK SHOWN FADED INDICATES EXISTING WORK TO REMAIN OR NEW WORK BY

OTHERS AS APPLICABLE

DUCT WITH MANUAL VOLUME DAMPER

WORK SHOWN BOLD-DASHED INDICATES SELECTIVE DEMOLITION WORK

ROUND ELBOW WITH TURNING VANES

WORK SHOWN BOLD-CONTINUOUS INDICATES NEW WORK

ELBOW WITH TURNING VANES

DRAWING SET APPEARANCE

MOTOR OPERATED DAMPER - LINE VOLTAGE

TO BETTER COMMUNICATE SCOPE TO PERMIT AGENCIES AND CONTRACTORS, EACH DRAWING IN THIS DRAWING SET HAS BEEN
CREATED IN BOTH "COLOR" AND "BLACK AND WHITE". THERE EXISTS A COLOR LAYER WITHIN EACH DRAWING WHERE VISIBILITY IS
CONTROLLED THROUGH THE PDF LAYER MANAGER. THIS LAYER VISIBILITY CAN BE TOGGLED DISPLAYING EITHER "COLOR" OR "BLACK
AND WHITE". TO MAINTAIN SCOPE BASED SHADING WHEN PRINTING TO PAPER, BLACK AND WHITE NEEDS TO BE VISIBLE.

FOR FURTHER INSTRUCTIONS, REFER TO CONTRACTOR RESOURCES ON OUR WEBSITE AND DOWNLOAD "DRAWING COLOR

INSTRUCTIONS".
WWW.KLHENGRS.COM - CONTRACTOR RESOURCES (RIGHT HAND SIDE OF PAGE).

MOTOR OPERATED DAMPER - LOW VOLTAGE

BAROMETRIC DAMPER

DUCT MOUNTED SMOKE DETECTOR (HARD WIRE INTERLOCK TO FAN MOTOR BY E.C.)
FURNISHED BY E.C., INSTALLED BY M.C.

PIPING LINE TYPES

MECHANICAL STATS & SENSORS

MECHANICAL/ELECTRICAL
ENGINEERS

~=m ENGINEERS

KOHRS LONNEMANN HEIL ENGINEERS, INC.
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FT. THOMAS, KENTUCKY 41075
800-354-9783 859-442-8050

1538 ALEXANDRIA PIKE, SUITE 11
859-442-8058 FAX

 HWS HOT WATER SUPPLY TEMPERATURE SENSOR
 HWR—— HOT WATER RETURN LOW VOLTAGE THERMOSTAT
cb CONDENSATE DRAIN LOW VOLTAGE THERMOSTAT WITH LOCKABLE GUARD
SUPPLY MAIN OR BRANGH INDOOR AIR QUALITY SENSOR
- === RETURNMAIN OR BRANCH MECHANICAL MISCELLANOUS
MECHANICAL PIPING ACCESSORIES PIGTALINELT
o MANUAL ISOLATION VALVE DIGITAL OUTPUT
< FLOW DIRECTION ANALOG INPUT
® WATER METER A ANALOG OUTPUT
Y-STRAINER POINT OF DEMOLITION TO EXISTING (FIELD VERIFY EXISTING UTILITY
— SERVICE TYPE, PRIOR TO TERMINATING CONNECTION)

3 WAY CONTROL VALVE (2 POSITION)

QB EEEl (BT @FTCE}FFH

CONNECT TO EXISTING (FIELD VERIFY EXISTING UTILITY SERVICE TYPE, PRIOR TO
MAKING CONNECTION)

2, 2 WAY CONTROL VALVE (2 POSITION) I $UG 0-1" +* DOOR UNDERCUT
L UP SUPPLY DUCT WITH ELBOW TURNED UP SR SUPPLY REGISTER
L DN SUPPLY DUCT WITH ELBOW TURNED DOWN RR RETURN REGISTER
L uP RETURN DUCT WITH ELBOW TURNED UP ER EXHAUST REGISTER
L BN RETURN DUCT WITH ELBOW TURNED DOWN sG SUPPLY GRILLE
L uP EXHAUST DUCT WITH ELBOW TURNED UP RG RETURN GRILLE
L DN EXHAUST DUCT WITH ELBOW TURNED DOWN cD CEILING DIFFUSER
R G SUPPLY DUCT CD-10'0 2'x2' SQUARE CEILING DIFFUSER WITH 10" NECK
_ RETURN DUCT RCD ® ROUND CEILING DIFFUSER
24X12 EA EXHAUST DUCT — LINEAR SLOT DIFFUSER
24X12 OA OUTSIDE AIR DUCT

L

1" LINED DUCTWORK

DUCT FLEX CONNECTOR

FLEXIBLE DUCTWORK CONNECTION

e
L

BRANCH TAKEOFF

24"/12" RA

OVAL DUCT

REDUCER, CONCENTRIC

REDUCER, NONCONCENTRIC

STANDARD

HVAC ABBREVIATIONS

PHASE 2 - BID SET

KLH ENGINEERS INC. HEADQUARTERS

1538 ALEXANDRIA PIKE
FORT THOMAS, KY 41075

AUTOMATIC AIR VENT HD HEAD RO REVERSE OSMOSIS
ACCESSORIES HOA HAND/OFF/AUTOMATIC RPM REVOLUTIONS PER MINUTE
ACCESS DOOR HP HORSEPOWER RS REFRIGERANT SUCTION
ABOVE FINISHED FLOOR HPR HIGH PRESSURE RETURN SA SUPPLY AIR

AMPERE (STEAM CONDENSATE) SAT SUPPLY AIR TEMPERATURE
ACCESS PANEL HSTAT  HUMIDISTAT SC SHADING COEFFICIENT

AIR PRESSURE DROP HTG HEATING SCD SMOKE CONTROL DAMPER
AIR CONDITIONING AND REFRIGERATION INSTITUTE HWR HEATING HOT WATER RETURN SD SMOKE DETECTOR
AMERICAN SOCIETY OF MECHANICAL ENGINEERS HWS HEATING HOT WATER SUPPLY SENS SENSIBLE HEAT

BUILDING AUTOMATION SYSTEM HZz HERTZ SP STATIC PRESSURE
BACKDRAFT DAMPER I/O INPUT/OUTPUT TAB TESTING, ADJUSTING, BALANCE
BRAKE HORSEPOWER IAQ INDOOR AIR QUALITY TDH TOTAL DYNAMIC HEAD
BRITISH THERMAL UNIT IN HG INCHES OF MERCURY TDS TOTAL DISSOLVED SOLIDS
BRITISH THERMAL UNIT PER HOUR INWC INCH WATER COLUMN TSP TOTAL STATIC PRESSURE
CEILING DIFFUSER IN WG INCH WATER GAUGE TSTAT  THERMOSTAT

CUBIC FEET PER HOUR IPLV INTERGRATED PART LOAD VALUE uL UNDERWRITERS LABORATORY
CUBIC FEET PER MINUTE INST INSTALLED VAV VARIABLE AIR VOLUME
CHILLED WATER RETURN KW KILOWATT VFD VARIABLE FREQUENCY DRIVE
CHILLED WATER SUPPLY KWH KILOWATT HOUR WB WET-BULB (TEMPERATURE)
CAST IRON LAT LEAVING AIR TEMPERATURE WG WATER GAGE

COOLING LBS/HR POUNDS PER HOUR WPD WATER SIDE PRESSURE DROP
CARBON MONOXIDE LF LINEAR FOOT (FEET) WIRE WIRED

CARBON DIOXODE LPR LOW PRESSURE RETURN

COEFFICIENT OF PERFORMANCE (STEAM CONDENSATE)

CONSTANT VOLUME LPS LOW PRESSURE STEAM

CONDENSER WATER RETURN LWT LEAVING WATER TEMPERATURE

CONDENSER WATER SUPPLY MAX MAXIMUM

DECIBELS MBH 1000 BTUH

DRY-BULB TEMPERATURE MCA MINIMUM BRANCH CIRCUIT AMPACITY

DISCONNECT MERV MINIMUM EFFICIENCY REPORTING VALUE

DIRECT DIGITAL CONTROLS MIN MINIMUM

DEGREE DELTA(CHANGE IN TEMPERATURE) MOD MOTOR OPERATED DAMPER

DIAMETER MPR MEDIUM PRESSURE RETURN

DEIONIZED WATER (STEAM CONDENSATE)

DEW POINT TEMPERATURE MPS MEDIUM PRESSURE STEAM

DIRECT EXPANSION MRI MAGNETIC RESONANCE IMAGING

EXHAUST AIR MVD MANUAL VOLUME DAMPER

ENTERING AIR TEMPERATURE NA NOT APPLICABLE

ENERGY EFFICIENCY RATIO NC NOISE CRITERIA

EXHAUST GRILLE NC NORMALLY CLOSED

EMERGENCY POWER NO NORMALLY OPEN

EXTERNAL STATIC PRESSURE NTS NOT TO SCALE

ENTERING WATER TEMPERATURE OA OUTSIDE AIR

EXISTING OCP OVER CURRENT PROTECTION

FAHRENHEIT PD PRESSURE DROP

FLOAT AND THERMOSTATIC PPM PARTS PER MILLION

FREE AREA PRS PRESSURE REGULATING (VALVE) STATION

FIRE DAMPER PRV PRESSURE REGULATING VALVE

FULL LOAD AMPERES PSI POUNDS PER SQUARE INCH

FEET PER MINUTE PSIA POUNDS PER SQUARE INCH — ABSOLUTE

FEET PER SECOND PSIG POUNDS PER SQUARE INCH — GAGE

FEET RA RETURN AIR

FURNISHED RAT RETURN AIR TEMPERATURE

GAUGE RH RELATIVE HUMIDITY

GALLONS RL REFRIGERANT LIQUID LINE

GALLONS PER MINUTE RLA RUN LOAD AMPERE

NOT FOR

CONSTRUCTION

REVISIONS

10-11-24

ISSUED FOR BID

DWN:

CES CHK: KTS

DATE:

10.11.24

PROJECT #:

2024.00
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: m < =
H V11-15 ' I < O
H 1.2 GPM @E 3/4" I-:WS.4 LCE 5 |:E
z | V11-03 - N _I <C —
- ) 3/4" HWS.4 1.2 GPM " ©
S 11/4" HWS.4 3/4" HWR.4 3/4" HWR.4 % &3 E:)
(O) < o L
T T | I . < ¥
11/4" HWR.4 ] cll s
OFFICE % _‘ %
11/4" AWS 4 [ ] SE
11/4" HWR.4 V11-07 — —
—‘ V11-16 . 2.1GPM V11-08 @ Ovi1-02
2.6 GPM |=|—| NOT FOR
3|;|4" HWS .4 B g vi1-07 @ : OFFICE CONSTRUCTION
T \
3/4 HWR.4~-5 ||ﬁ HUDDLE || 54" Hws 4
— | 105 | 3/4" HWR.4
1
3/4" HWS.4 PHONE | | | 3/4" HWR.4
3/4" HWR.4 ‘ V11-02 { .
—\ ENTRY 1T1GPM |[ 34" Hws.4
)
\ 0.5 GPM / I 1 1/4" HWR.4— REVISIONS
11/4" HWS.4 CORRIDOR @ = i
" V11-09 OPEN OPEN VARE : 10-11-24 |ISSUED FOR BID
11/4" HWR.4 5 GPM OFFICE OFFICE y g
V11-16 ' " —T
0 HUDDLE A0 | B
@ | 107 ] virol -
22GPM 1"
3/4" HWR.4 G 1" HWR.4
3/4" HWS.4
! < ||
rrwsadl” | =]l
HUDDLE 1" HWR.4 T
[[104 ] ® | ==
V11-06 Y11:09
37GPML_H 2.9 GPM - DWN: CES CHK: KTS
DATE: 10.11.24
VESTIBULE HUDDLE o OFFICE
PROJECT #:  2024.00
@ 0) MECHANICAL
NEW - PIPING -
SOUTH

MECHANICAL NEW - PIPING - SOUTH

1 3/16" = 1'-0"

M2-301S
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~=m ENGINEERS

KOHRS LONNEMANN HEIL ENGINEERS, INC.

FT. THOMAS, KENTUCKY 41075
800-354-9783 859-442-8050

1538 ALEXANDRIA PIKE, SUITE 11
859-442-8058 FAX

CAP
K = MINIMUM OF 1/2"
M = 1/2" PLUS MAXIMUM TOTAL STATIC
PRESSURE

PIPE FULL SIZE
CAP  OF AIR UNIT DRAIN =]

CONNEGTION \
[

GENERAL NOTES:

A. LOCATE TRAPS SO AS TO BE
ACCESSIBLE FOR CLEANING.

B. CONDENSATE PIPING SHALL
GRADUALLY SLOPE DOWN FROM

DRAIN TRAP.

|

———f T

SEE NOTE B

—_— CAP

I e,

C. CONFIRM TRAP REQUIREMENTS
WITH EQUIPMENT MANUFACTURER.

D. REFER TO SPECIFICATIONS FOR

MATERIAL AND INSULATION
REQUIREMENTS.

E. PROVIDE UNION UPSTREAM AND
DOWNSTREAM OF TRAP.

H = (1" FOR EACH 1" OF MAXIMUM

NEGATIVE STATIC PRESSURE) + 1"
J =HALF OFH L
L=H +J + PIPE DIAMETER +

INSULATION
FLOW
— 1
SEE NOTE B

"PIPE FULL SIZE
OF AIR UNIT DRAIN
CONNECTION

97,
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

@

90°

f
L T©

90°
~—]

ON__ | L®

Q KEYED NOTES:

REGISTER WITH 0 DEGREE DEFLECTION
BLADE DAMPER (TO BE SIZED AS
SCHEDULED)

2. SUPPLY DUCT

3. SEAL JOINTS BETWEEN COLLAR AND
MAIN DUCT

233713.00-01 - ANGLED REGISTER INSTALLATION 0 DEGREES

GENERAL NOTES:

VAV
TERMINAL DEVICE
1. PROVIDE SPLITTER DAMPER
(SD) AT ALL MAIN BRANCH — 1
TAKEOFFS — |
2. PROVIDE MANUAL VOLUME 5
DAMOERS AT ALL BRANCH Z
TAKEOFFS e
3. PROVIDE MINIMUM 3 TIMES MVD 6D (CELING
STRAIGHT INLET DIAMETER I | [ BRancH [[]] DIFFUSER)
TO ALL VAV TERMINAL ]
DEVICES [ [Imain BRANCH| MVD
4. DAMPER NOT REQUIRED AT \
TERMINAL DEVICE TAKEOFF wo  —o
5. ALL MANUAL DAMPERS Sb RR (RETURN
SHALL BE LOCATED IN AN REGISTER)
ACCESSIBLE CEILING. /l BRancH_| |7
PROVIDE ACCESS PANEL AS MVD -
REQUIRED. — MVD
] BRANCH z
SR N % ER (EXHAUST
(SUPPLY REGISTER) & BRANCH |>/| REGISTER)
=z
= ¥V -
= MVD
+ MAIN BRANCH | BRANCH 1
a=
' MVD
—— LD
7 (LINEAR DIFFUSER)

FLOW

N AIR
< AR DUCT MAIN N DUCT MAIN €———— -

FLOW

233300.00-01 - MANUAL DAMPER DETAIL Copy 1

SCALE: NONE

SCALE: NONE

SCALE: NONE

!

AIR FLOW

o~ A
O——o

Q KEYED NOTES:

20 GAUGE DOUBLE SHEET
METAL AIR FOIL FULL DEPTH OF
MAIN DUCT UP TO 12" WIDE
BRANCHES 18 GAUGE ON
WIDER BRANCHES

MAIN DUCT

GALVANIZED 3/16" ROD

VENTLOCK NO. 600-3 DAMPER
BLADE, BRACKTER & LOCKING

< AIR AIR S BALL JOINT WITH 1/4" &
@ FLOW FLOW @

GALVANIZED OPERATOR PAD
BRANCH MAIN DUCT
DOUBLE THICKNESS TURNING

®

DUCT TEE

VANES (TYPICAL)
3" RADIUS MINIMUM

2

< AIR

FLOW

AIR
A <"FLow

@/>FLOW\

MAIN BRANCH

O
@

) (e

AIR

MIN

\42
NG

( )KEYED NOTES:

1. DOUBLE WALL 1/2" INSULATION CAP. CAP TO
BE 20 GAUGE GALV. SHEET METAL PAINTED

TO MATCH ROOF COLOR
WOOD NAILER

S A

SECURE CAP TO BASE W/ 1 SCREW PER SIDE
EXISTING PREFABRICATED INSULATED CURB
REMOVE EXISTING MOTOR OPER. DAMPER

AND EXHAUST FAN WIRING/STARTER AS

REQUIRED

6. PATCH EXISTING CONDUIT HOLE AS

REQUIRED
7. SILICON CAULK
8. MIN. 6" BATT INSULATION

9. REMOVE EXISTING DUCTWORK AS REQUIRED

233423.00-21 - ROOF CURB CAP

( ) KEYED NOTES:

1

PO

© N

10.
11.
12.
13.

14.
15.

16.

17.

GAS FIRED ROOFTOP UNIT
LOCATE A MINIMUM OF 10'-0"
FROM EDGE OF ROOF AND ROOF
HATCH

CANVAS FLEXIBLE CONNECTION
1" ACOUSTICALLY LINED DUCTS
4X4 ANGLE FASTENED TO ROOF
DECK AND STRUCURAL SYSTEM.
PROVIDE SUPPORTS AS
REQUIRED

FACTORY FABRICATED,
INSULATED ROOF CURB (BY
SAME MFG'R AS UNIT)

FASTEN TO CURB DECK
INSULATED RADIUSED ELBOW
UNION BY PUMBING
CONTRACTOR (PC)

GAS SHUT-OFF VALVE BY PC
GAS LINE (BLACK STEEL) BY PC
SECURE TO CURB

WOOD NAILER

ROOFING MEMBRANE, FLASH UP
TO BELOW WOOD NAILER

CANT STRIP

ROOF DECK - CUT OPENINGS

FOR DUCT PENETRATIONS ONLY &

CONDENSATE TRAP - SEE
CONDENSATE DRAIN TRAP
DETAIL

HIGH WATER ALARM IN
CONDENSATE DRAIN PAN. WIRE
TO BREAK 24 VOLT CONTROL

GENERAL NOTES:

A. CONTRACTOR SHALL PROVIDE CURB TO
MAINTAIN 14" MINIMUM ABOVE FINISHED
ROOFING SYSTEM. PROVIDE ADDITIONAL

BLOCKING AS REQUIRED TO ACCOMMODATE

ROOF INSULATION THICKNESS.
B. FINAL LOCATION AND STRUCTURAL
VERIFICATION BY OTHERS.

PN

ol @

e
®
8

POWER IN THE CASE OF A HIGH
WATER EVENT.

@

P37433.00-04 - ROOF CURB & MOUNTING C

®

@

@

X

() KEYED NOTES:

1. MAIN SUPPLY DUCT

2. DUCT SUPPORT.

3. WORM GEAR OPERATOR EQUAL TO YOUN
REGULATOR MODEL 1200

&

YOUNG REGULATOR FS-XX

FIRE RATED CEILING CUP

SELF THREADING FLUSH CEILING CAP
CEILING SUPPORT STRUCTURE
MOUNTING BRACKET SECURED TO
STRUCTURE

SHEET METAL BRANCH DUCT

©No o

©

IN-ACCESSIBLE
CEILING

G

FLEXIBLE STEEL SHAFT ASSEBLY EQUAL TO

233313.00-20 - REMOTE OPERATED DAMPER

om 8 m— o m—
SH N
= —

7a)

&J

AN

232113.23-14 - PIPE HANGERS TYPICAL

Q KEYED NOTES:

CONNECT TO STRUCTURE TYP.

GALVANIZED THREADED HANGER

RODS, TYP. SEE SPECS.

3. INSULATION PROTECTIVE SADDLE, TYP.

4. 1-1/2"x 1-1/2" x 1/4" STEEL ANGLE
HANGER PRIME PAINTED.

5. PLATED BUT & WASHER TOP &
BOTTOM,

6. TYP. VIBRATION ISOLATORS IN MECH.
ROOMS, TYP.

7. INSULATION AS SPECIFIED, TYP.

8. REFER TO SPECS FOR CLAMP SPACING,
TYP.

9. SADDLE

10. CLEVIS TYPE HANGER (PRIME PAINTED)

11. PLATED DOUBLE NUT AND WASHER

GENERAL NOTES:

I\)_L

A. IF HOT WATER PIPING IS ON THE SAME
RACK AS OTHER PIPING, THE HOT
WATER SHALL BE ON ROLLER
SUPPORTS.

B. REGARDLESS OF WHAT IS INDICATED
ON ANY FLOOR PLANS OR OTHER
DETAILS THE ACTUAL INSTALLATION OF
ANY HYDRONIC PIPING SHALL
CONFORM TO WHAT IS SHOWN BELOW

PHASE 2 - BID SET

KLH ENGINEERS INC. HEADQUARTERS

1538 ALEXANDRIA PIKE
FORT THOMAS, KY 41075

SCALE: NONE

SCALE: NONE

SCALE: NONE

SCALE: NONE

GENERAL NOTES:

( )KEYED NOTES:

A. WHERE LINEAR DIFFUSER IS ADJACENT TO -
WINDOWS, ADJUST PATTERN
CONTROLLER TO DIRECT AIRFLOW
HORIZONTALLY TOWARDS WINDOWS.

B. OMIT FLEX DUCT ON DISTRIBUTION
SYSTEMS THAT PENETRATE 1-HR FIRE
BARRIERS. REFER TO ARCHITECTURAL
PLANS FOR LOCATIONS OF FIRE
BARRIERS.

Nooahrwd

© ®

11.

LOW PRESSURE SUPPLY DUCT

1" WIDE BAND AND CLAMP.

SHEET METAL SCREW.

SHEET METAL PLENUM.

1/2" ACOUSTICAL LINING.

PATTERN CONTROLLER.

SCREWS, MIN 6" ON CENTER & SEAL AIRTIGHT,
TYP, BOTH SIDES

VOLUME ADJUSTER

BAND CLAMP

. INACCESSIBLE VOLUME DAMPERS SHALL BE

ADJUSTABLE FROM THE FACE OF THE DIFFUSER
BY USE OF THE BOWDEN CABLE CONTROL
SYSTEM (#270-275 CONTROLLER) MANUFACTURED
BY YOUNG REGULATOR COMPANY OR APPROVED
EQUIVALENT.

SHEET METAL BRANCH DUCT

@& ®

@ &) @
@_.

II 12" MIN.

@

L(

& ¥ e £

" MIN.

I t
w
-
=
N

©L

CEILING

233713.00-12 - PLENUM/LINEAR DIFFUSER W/ YOUNG REG.

Q KEYED NOTES:

SHEET METAL DUCT WITH HARD ELBOW TO
COLLAR AND DIFFUSER

2. SCOOP

3. SPININ FITTING WITH MANUAL DAMPER

4. INTERNAL OPPOSED BLADE DAMPER
(PROVIDE KEY FOR ADJUSTMENT)

5. HANGER, SECURE TO STRUCTURE AND
DUCTWORK

6. PROVIDE STRAPPING AND SHEET METAL
SCREWS AT CONNECTION TO DUCT.

233713.00-16 - ROUND DIFFUSER INSTALLATION

Q KEYED NOTES:

INSULATED FLEXIBLE INLET DUCT WITH
MAXIMUM LENGTH OF 24". PROVIDE TIE-
WRAPS ON INNER & OUTER JACKET OF
FLEXIBLE DUCT MATERIAL IN ADDITION TO

ON EACH SIDE OF DUCT CONNECTION.

2. VAV BOX

3. DAMPER ACTUATOR - PROVIDE 3'
CLEARANCE. LOCATE ABOVE ACCESSIBLE
CEILING OR PROVIDE ACCESS PANEL.

8. STRAINER

9. AUTOMATIC BALANCING VALVE WITH
PRESSURE TEST PORT AND MEMORY STOP

10. CONTROL VALVE (2 WAY, SEE TEMPERATURE

SHEETMETAL SCREWS & FENDER WASHERS CONTROL SPECIFICATION)

11. SUPPLY AND RETURN LINES, COPPER WITH
INSULATION

12. REHEAT COIL SECTION

13. MANUAL AIR BLEEDER VALVE AT HIGHEST
POINT OF PIPING TO BOX. INCLUDE 1/2" SOFT

4. GALVANIZED THREADED ROD (CONNECT TO COPPER TUBING FROM BLEEDER VALVE IN A

STRUCTURE)
5. UNION

U SHAPE WITH THE DISCHARGE DIRECTED
DOWNWARD.

6. OUTLET CONNECTION, PROVIDE SUFFICIENT 14. STRAIGHT SHEET METAL DUCT INTO VAV

STRAIGHT LENGTH TO ASSURE EVEN AIR
FLOW OVER HEATING COIL.

7. ISOLATION VALVE WITH HANDLE
EXTENSION - PROVIDE DI-ELECTRIC UNION
IF DISSIMILAR PIPING MATERIAL USED.

233613.00-05 - VAV BOX W HOT WATER

BOX, MINIMUM LENGTH OF 3 TIME INLET
DUCT DIAMETER

GENERAL NOTES:

A. OMIT FLEX DUCT ON DISTRIBUTION
SYSTEMS THAT PENETRATE 1-HR FIRE
BARRIERS. REFER TO ARCHITECTURAL
PLANS FOR LOCATIONS OF FIRE
BARRIERS.

HEAT

®

Q KEYED NOTES:

FLOOR/DRAIN ABOVE

FLOOR/ROOF SUPPORT BEAM

BEAM CLAMP

SET SCREW PROVIDED WITH BEAM CLAMP
WASHER

ADJUSTING NUT

1/4" DIAMETER BOLT

1" WIDE DUCT HANGER STRAP

DUCT

CONOO AN

233113.00-02 - DUCT SUPPORT DETAIL

NOT FOR
CONSTRUCTION

REVISIONS

10-11-24 [ISSUED FOR BID

DWN: CES CHK: KTS

DATE: 10.11.24

PROJECT #: 2024.00

SCALE: NONE

SCALE: NONE

SCALE: NONE

SCALE: NONE

MECHANICAL -
DETAILS

M2-501

1" REFERENCE

KLH PROJECT #
2024
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RTU-11 & 13 BAS Points List

MULTIZONE VAV ROOFTOP UNITS (RTU-11,13)

Control / Monitoring Point Name

Hardware Points

Software Points

Al

AO

DI

DO

AV

DV

Alarms

Low

Limit... | Limit...

High

General

Critical

w/Man...

Display
Status

Setpoint Value

Trending

Initial Initial
Setpoint 1/Setpoint 2

Change of
Value
(Cov)

Trend
Loop
Duration

VAV Average Space Temperature

X

3 deg

Occupied Heating Setpoint

70

Occupied Cooling Setpoint

74

Unoccupied Heating Setpoint

60

Unoccupied Cooling Setpoint

XX | X | X | X

85

Supply Fan, Enable / Disable

Supply Fan Status

Supply Fan VFD Speed

XIX|X|X| X | X |X|X

3%

Maximum Supply Duct Static Pressure Setpoint

Minimum Supply Duct Static Pressure Setpoint

Maximum Damper Position Setpoint

Minimum Damper Position setpoint

X | X | X | X

Supply Air Duct Static Pressure

0.2"wc

High Supply air Duct Static Pressure Switch

VAV Total Airflow

300cfm

Time Schedule

Supply Fan Fail Alarm

Supply Fan Hand Alarm

Supply Fan VFD Alarm

Fail Safe Command

XX | X | X | X

XX | X | X | X

XX |X[X|X[X]|X|X

Optional VFD Points

VFD HZ

VFED Voltage

VFD Amps

Supply Air Duct High Pressure Switch

Fail Safe Command

Outside Air Temperature

Supply Air Temp

Supply Air Temp High Setpoint

60

Supply Air Temp Low Setpoint

55

Outside Air Temp High Setpoint

60

Outside Air Temp Low Setpoint

X | X | X | X

30

Economizer Damper Position

20 cfm

Min OA Minimum Damper Position Setpoint

Min OA Maximum Damper Position Setpoint

Supply Fan Min Speed Setpoint

Supply Fan Max Fan Speed Setpoint

X | X | X | X

Fail Safe Command

Supply Air Temperature Setpoint

x

Mixed Air Temperature Differential Setpoint

XIX| X |IX|IX|X|X[X|X[X[X|X|X|X|X|X|X|X]|X

Supply Air Temperature

3 deg

Mixed Air Temperature

3 deg

Heating Mode

Cooling Mode

Outside Air Temp

3 deg

Outside Air Humidity

3%

Outside Air Enthalpy

1 btu/lb.

Return Air Temp

3 deg

Return Air Humidity

3%

Return Air Enthalpy

1 btu/lb.

Building Pressure

XIX|IX|X|X|X|X|X|X|X|X

0.01"

Building Pressure Setpoint

0.05"

Exhaust Fan Signal

0.03

Fail Safe Command

0.01"

Supply Air Temperature

3 deg

Mixed Air Temperature

x

XIX|X[X|X|X|X[X|X|X|X|X|X]|X

X[ X | X | X

3 deg

Return Air Temperature

3 deg

Time Schedule

Cooling Output

Outside Air Temperature Cooling Disable...

55

Supply Air Temperature High Alarm

X | X | X | X

Return Air Temperature

Gas Heating Output

Supply Air Temperature Low Alarm

Duct Smoke Detector

Fire Alarm System

Freeze Stat

XX | X[ X | X

Totals

14

Q1 X | X | X

25

16

58

Subtotals

25

53

58

Grand Totals

136

RTU-11 & 13 Sequence of Operations

1.

2.

3.

8.

9.

10.

11.

12.

13.

14.

15.

Control Package

A. Equipment shall be provided with BACNET interface card or BACNET controls.

Equipment Manufacturer shall provide written sequence of operation

Equipment Manufacturer shall provide integration points list

Equipment Manufacturer shall provide configuration settings of program

Equipment Manufacturer shall provide setpoints that the BAS contractor shall write to, to accomplish sequence

BAS contractor shall include the Manufacturers, sequence, integration points list, configuration settings and HUMIDIT
setpoints in BAS submittal
Startup O.A 4> ‘
A.  The Unit Controller will use an optimal start algorithm for morning start-up. This algorithm will minimize the

B.

mmoow

—

unoccupied warm-up or cool-down period while still achieving comfort conditions by the start of scheduled occupied period.
Morning Warm Up
1)  Outside Air Damper shall be closed
2) Return Air Damper shall be open RELIEF <+
3) Supply Fan shall be on
4) The Heat shall be on until the space temperature or return air temperature or the averaged space
temperature satisfies the Occupied Heating Setpoint

5)  When Morning Warm up is complete the unit shall return to normal operation MOTOR
C. Morning Cool Down VFD
1)  Outside Air Damper shall be closed —]

2)  Return Air Damper shall be open
3) Supply Fan shall be on
4) The Cooling shall be on until the space temperature or return air temperature or the averaged space
temperature satisfies the Occupied Cooling Setpoint
5)  When Morning Cool Down is complete the unit shall return to normal operation
Supply Fan Control
A. The BAS shall integrate with the Supply Fan VFD
B. The Unit Controller shall enable the Supply Fan based on a Time Schedule or Unoccupied Setpoints
C. The Unit Controller will use an optimal start algorithm for morning start-up. This algorithm will minimize the
unoccupied warm-up or cool-down period while still achieving comfort conditions by the start of scheduled occupied period.
D. The Unit Controller shall monitor the average space temperature from the associated system VAV's
E. The BAS shall monitor all associated system VAV actual CFM, and display the total system VAV CFM
F.  Occupied Mode
1)  The VFD shall modulate the supply fan to maintain the supply air duct static pressure setpoint of 1.5"
(adj) default
2) The BAS shall reset supply air duct static pressure setpoint based on the most open VAV damper position.
3) The BAS shall monitor all associated VAV, and sample the damper position every 2 minutes (adj) to
determine the most open damper
4) Maximum supply air duct static pressure setpoint 1.5" wc. ( adj) as determined by the TAB contractor
when all VAV at Maximum Cooling CFM airflow
5)  Minimum supply air duct static pressure setpoint 1" wc. (adj) as determined by the TAB contractor when
all VAV at Minimum CFM airflow
Supply air duct static pressure change setpoint 0.05" wc. (adj)
Maximum Damper Position Setpoint shall be 90% (adj)
Minimum Damper Position Setpoint shall be 60% (adj)
The BAS shall increase the supply air duct static pressure setpoint when the most open VAV damper is
below the minimum damper position setpoint and the BAS shall decrease the supply air duct static pressure setpoint when the most
open VAV damper is above the maximum damper position setpoint
G. Unoccupied Mode
1)  The Unit Controller shall enable the supply fan when the VAV average space temperature is below the
unoccupied heating setpoint or is above the unoccupied cooling setpoint
H. Alarms
1)  Fail Safe Mode: Supply Fan shall be disabled when a Fail Safe command is received
2) The Unit Controller shall monitor the supply fan status with a differential pressure switch
3) The Unit Controller Shall monitor the supply air duct static pressure with a pressure transducer
4)  The Unit Controller shall monitor the supply air duct static pressure with a high static pressure switch
, with manual reset to be interlocked with the VFD to shut down the supply fan, high static pressure switch shall be set at 4" wc.
(adj)
5)  The Unit Controller shall monitor the supply fan VFD alarm
6) The BAS shall alarm when the supply fan is enabled but the supply fan status is off (Supply Fan Fail
Alarm)
7) The BAS shall alarm when the supply fan is disabled and the supply fan status is on (Supply Fan Hand
Alarm)
8) The BAS shall alarm when the supply air duct high static pressure switch trips
Supply Fan Safety
. A high supply air static pressure switch shall be installed down stream of the supply fan
B. The switch shall be installed within 10 ft of the supply fan and before any dampers
The switch shall be interlocked with the supply fan and disable the supply fan when the supply duct static
pressure is above 4.0" wc (adj)
D. The switch shall have a manual reset
E. The supply duct static pressure setpoint shall be determined by the TAB contractor
F.  The BAS shall monitor the supply duct static pressure switch and alarm when tripped
G. The BAS shall send a fail safe shutdown command to the associated equipment
B
B
D
E

L2

A
C
Supply Air Temperature Setpoint
A. The BAS shall reset the supply air temperature setpoint based on the outside air temperature
. The supply air temperature setpoint shall be 55 deg. When the outside air temperature is 60 deg. or above, and 60
deg. when the outside air temperature is 30 deg. Or below
Minimum Outside Air Control
A. The Economizer shall maintain the minimum OA damper position during occupied mode
The economizer damper position shall track the supply fan speed
C. When the supply fan is operating at the Supply Fan Max Speed, the economizer damper shall modulate to the MIN OA
Min Damper Position Setpoint
When the supply fan speed is at the Supply Fan Min Fan Speed then the economizer damper shall modulate to the Min
OA Max damper position setpoint
The economizer Min OA Min Damper Position Setpoint and the Min OA Max Damper Position Setpoint shall be
determined by the TAB contractor
F. Fail Safe Mode : The economizer damper shall close
Economizer Control
A. The Economizer Mode shall be enabled whenever
1)  The outside air temp is below 65 deg (adj)
2) The outside enthalpy is less than the return air enthalpy by 2 btu/lb.
3) The supply fan is on
4) Cooling Mode is enabled when the economizer damper is open 100% and the mixed air temperature setpoint
is not satisfied
5) Heating Mode is disabled
B. The economizer damper shall modulate to maintain a mixed air temperature of 2 deg. (adj) below the supply air
temperature setpoint
C. Fail Safe Mode : The economizer damper shall close
Relief Control
A. The controller will measure building static pressure and modulate the exhaust fan to maintain a building static
pressure setpoint 0.05" wc. (adj)
B. The building static pressure sensor shall be located in the space and reference the outdoor pressure
C. The BAS shall send a fail safe shutdown command to the associated equipment
Cooling Control
A. The Unit Controller shall enable DX Cooling based on a Time Schedule or Unoccupied Setpoints and supply fan
status

B. The Unit Controller shall monitor the supply air temperature from a duct mounted supply air temperature sensor
C. DX Cooling shall be disabled below 55 deg. (adj) Outside air temp
D. Occupied Mode
1)  The Unit Controller shall monitor the supply fan status and once the supply fan is proven on, shall
enable the DX cooling to maintain the supply air temperature setpoint 55 deg. (adj)
E. Unoccupied Mode

1)  The BAS shall monitor the supply fan status and once the supply fan is proven on, shall enable the DX
cooling to maintain the supply air temperature setpoint
F. Alarms
1)  Fail Safe Mode: Cooling shall be disabled when a Fail Safe command is received
2) The BAS shall alarm when the Supply air temperature is 5 deg. (adj.) above the supply air temperature
setpoint for 10 min. (ad))
Heating Control
A. The Unit Controller shall enable Gas Heating based on a Time Schedule or Unoccupied Setpoints and supply fan
status
The Unit Controller shall monitor the supply air temperature from a duct mounted supply air temperature sensor
Gas Heating shall be disabled above 75 deg. (adj) Outside air temp
Occupied Mode
1)  The Unit Controller shall monitor the supply fan status and once the supply fan is proven on, shall
enable and modulate the Gas Heating to maintain the supply air temperature setpoint
Unoccupied Mode
1)  The Unit Controller shall monitor the supply fan status and once the supply fan is proven on, shall
enable the gas heating to maintain the supply air temp setpoint
F. Alarms
1)  Fail Safe Mode: Gas Heating shall be disabled when a Fail Safe command is received
2) The BAS shall alarm when the Supply air temp is 5 deg. (adj.) below the supply air temperature setpoint
for 10 min. (adj) ( Supply Air Low Temperature Alarm)
Smoke Detector
. A Duct Smoke Detector shall be installed per local codes to shutdown the equipment
. The Unit Controller shall monitor the Duct Smoke Detector and shall enable Fail Safe Mode
Fire Alarm Shut Down
A. The Unit Controller shall monitor the Fire Alarm System and shall enable Fail Safe Mode
. The Unit Controller shall reset Fail safe Mode when the Fire Alarm input is cleared
Filter Pressure Drop
A. Provide static pressure differential switch across each filter which will alarm the system on high static pressure limits.
A

oow

m

A
B
B

Shut Down
. At shutdown the rooftop unit shall go to fail safe position. Fail safe position is defined by the following.
1)  The supply fan is off, the outside air damper is closed, the compressor(s) are off.
2) 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.

Freeze Stat

a. A Freeze Stat shall be installed upstream of any water coil

b. The Freeze Stat shall trip below 38 deg. (adj)

c. The Unit Controller shall monitor the Freeze Stat and shall enable Fail Safe Mode

d. The Freeze Stat shall have a manual reset

ENABLE/DISABLE[DO| ~ COND. FAN COND. FAN
START/STOP START/STOP
POSITION
COMPR. COMPR.
[A0] START/STOP START/STOP
Y TEMP 0
D
X
POSITION c
, o
W :: 1 VALVE POSITIDN
‘ y4 NAT GAS HEX = osiTip
% - DI [FLAME
\
POSITION [A0— M) TEMP
——1 STATIC PRESSURE | Al —
HUMIDITY [ Al |—
[DO| START/STOP f
| Al| CURRENT SA.
|AO| CURRENT
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RTU-1 thru 10 BAS Points List

CONSTANT VOLUME ROOFTOP UNITS (RTU-1 THRU 10)

Control / Monitoring Point Name

Hardware Points

Software Points

Al

AO

DI

DO

AV

DV

Alarms

Low
Limit.

High

Limit...

General

Critical
w/Man...

Display
Status

Setpoint Value

Trending

Initial Initial
Setpoint 1/Setpoint 2

Change of
Value
(Cov)

Trend
Loop
Duration

Space Temperature

3 deg

Occupied Heating Setpoint

70

Occupied Cooling Setpoint

74

Unoccupied Heating Setpoint

60

Unoccupied Cooling Setpoint

X | X | X | X

85

Supply Fan, Enable / Disable

Supply Fan Status

XX | X | X | X |X|X

Time Schedule

Supply Fan Fail Alarm

Supply Fan Hand Alarm

X

Fail Safe Command

XX | X | X

Supply Air Duct High Pressure Switch

Fail Safe Command

Minimum OA Damper Position Setpoint

X IX| XX |X[X|X[X|X|X|X|[X|X|X

55

Economizer Position

3%

Supply Air Temperature Setpoint

x

Mixed Air Temperature Differential Setpoint

x

Supply Air Temperature

3 deg

Mixed Air Temperature

3 deg

Heating Mode

Cooling Mode

Outside Air Temperature

3 deg

Outside Air Humidity

3%

Outside Air Enthalpy

1 btu/lb.

Economizer Damper Position

3%

Supply Air Temperature

3 deg

Return Air Temperature

x

3 deg

Mixed Air Temperature

XXX |IX|[X|X|X|X|X|X|X

3 deg

Occupied Cooling Setpoint

74

Unoccupied Cooling Setpoint

85

Cool Stage 1

Cool Stage 2

Cool Stage 3

Cool Stage 4

X | X | X | X

X | X | X | X

Outside Air Temperature Cooling Disable...

55

Space Temperature High Alarm

No Cooling Alarm

Occupied Heating Setpoint

74

Unoccupied Heating Setpoint

85

Heating Stage 1

Heating Stage 2

Heating Stage 3

Heating Stage 4

X | X | X | X

X | X | X | X

Space Temperature Low Alarm

No Heating Alarm

Duct Smoke Detector

>

Fire Alarm System

XIXIX|X|IX|XIX|XIX|IX|X[|X[X|X[X[|X|X|X|X[X|O|X|X|X|X|X|X|X

Totals

12

12

N
N~

Subtotals

35

o
~

Grand Totals

102

RTU-1 thru 10 Sequence of Operations

1. Control Package

. . . . ENABLE/DISABLE COND. FAN COND. FAN
A. Equipment shall be provided with BACNET interface card or BACNET controls. T > T >
B. Equipment Manufacturer shall provide written sequence of operation
C. Equipment Manufacturer shall provide integration points list
D. Equipment Manufacturer shall provide configuration settings of program P°'°" COMPR. COMPR.
E. Equipment Manufacturer shall provide setpoints that the BAS contractor shall write to, to accomplish sequence HUMIDITY TEMP
F. BAS contractor shall include the Manufacturers, sequence, integration points list, configuration settings and a] (A ©
setpoints in BAS submittal OA > ‘ D
2. Startup % START/STOP X
A.  The Unit Controller will use an optimal start algorithm for morning start-up. This algorithm will minimize the C
unoccupied warm-up or cool-down period while still achieving comfort conditions by the start of scheduled occupied period. |O
B. Morning Warm Up L
1)  Outside Air Damper shall be closed RELEF o [ A cuRRENT sTATUS
2) Return Air Damper shall be open |
3) Supply Fan shall be on
4) The Heat shall be on until the space temperature or return air temperature or the averaged space POSITION [A0] ()t Gl
temperature satisfies the Occupied Heating Setpoint TENP
5)  When Morning Warm up is complete the unit shall return to normal operation Temp [ Alj—
C. Morning Cool Down HUNDITY [ A1 |—
1)  Outside Air Damper shall be closed SfA
2) Return Air Damper shall be open o
3) Supply Fan shall be on RA. SPACE (4]
4) The Cooling shall be on until the space temperature or return air temperature or the averaged space TEMP

temperature satisfies the Occupied Cooling Setpoint
5)  When Morning Cool Down is complete the unit shall return to normal operation
3.  Supply Fan Control
A. The Unit Controller shall enable the Supply Fan based on a Time Schedule or Unoccupied Setpoints
B. The Unit Controller will use an optimal start algorithm for morning start-up. This algorithm will minimize the
unoccupied warm-up or cool-down period while still achieving comfort conditions by the start of scheduled occupied period.
C. The Unit Controller shall monitor the space temperature from a wall mounted temperature sensor
D. Occupied Mode
1)  The Supply Fan Shall run continuously
E. Unoccupied Mode
1)  The Supply Fan will cycle on / off based on the unoccupied heating and cooling setpoints
F. Alarms
1)  The Unit Controller shall monitor the supply fan status with a differential pressure switch
2) Fail Safe Mode: Supply Fan shall be disabled when a Fail Safe command is received
3) The BAS shall alarm when the supply fan is enabled but the supply fan status is off (Supply Fan Fail
Alarm)
4) The BAS shall alarm when the supply fan is disabled and the supply fan status is on (Supply Fan Hand
Alarm)
4. Supply Fan Safety
A. A high supply air static pressure switch shall be installed down stream of the supply fan
B. The switch shall be installed within 10 ft of the supply fan and before any dampers
C. The switch shall be interlocked with the supply fan and disable the supply fan when the supply duct static
pressure is above 4.0" wc (ad))
D. The switch shall have a manual reset
E. The supply duct static pressure setpoint shall be determined by the TAB contractor
F. The BAS shall monitor the supply duct static pressure switch and alarm when tripped
G. The BAS shall send a fail safe shutdown command to the associated equipment
5. Mi
A. The Economizer shall maintain a minimum position during occupied mode
B. The Economizer Minimum Position shall be determined by the TAB Contractor
C. The Economizer shall be closed during unoccupied mode
D. Fail Safe Mode : The economizer damper shall close
6. Economizer Control
A. The Economizer Mode shall be enabled whenever
1)  The outside air temperature is below 65 deg (adj)
2) The outside enthalpy is less than 22 btu / Ib. (ad))
3) The supply fanis on
4) Cooling Mode is enabled when the economizer damper is open 100% and the mixed air temperature setpoint
is not satisfied
5) Heating Mode is disabled
B. The economizer damper shall modulate to maintain a mixed air temperature of 2 deg. (adj) below the supply air
temperature setpoint
C. Fail Safe Mode : The economizer damper shall close
7. Relief Control
A. Unit shall have barometric relief damper.
8. Cooling Control
A. The Unit Controller shall enable DX Cooling based on a Time Schedule or Unoccupied Setpoints and supply fan
status
The Unit Controller shall monitor the space temperature from a wall mounted temperature sensor
DX Cooling shall be disabled below 55 deg. (adj) Outside Air Temperature
Occupied Mode
1)  The Unit Controller shall monitor the supply fan status and once the supply fan is proven on, shall
enable the DX cooling to maintain the occupied cooling setpoint
2) The DX Cooling shall stage on and off based on a PID Loop algorithm
E. Unoccupied Mode
1)  Unoccupied Mode- The BAS shall monitor the supply fan status and once the supply fan is proven on, shall
enable the DX cooling to maintain the unoccupied cooling setpoint
2) The DX Cooling shall stage on and off based on a PID Loop algorithm
F. Alarms
1)  Fail Safe Mode: Cooling shall be disabled when a Fail Safe command is received
2) The BAS shall alarm when the space temperature is 5 deg. (adj.) above the space temperature cooling
setpoint (Space Temperature High Alarm)
3) The BAS shall alarm when cooling is enabled and the supply air temperature is not 10 deg. (adj) below
the space temperature (No Cooling Alarm)
9. Heating Control
The Unit Controller shall enable Gas Heat based on a Time Schedule or Unoccupied Setpoints and supply fan status
The Unit Controller shall monitor the space temperature from a wall mounted temperature sensor
Gas Heating shall be disabled above 75 deg (adj) Outside air temp
Occupied Mode
1)  The Unit Controller shall monitor the supply fan status and once the supply fan is proven on, shall
enable the gas heating to maintain the occupied heating setpoint
Unoccupied Mode
1)  The BAS shall monitor the supply fan status and once the supply fan is proven on, shall enable the Gas
Heating to maintain the unoccupied heating setpoint
F. Alarms
1)  Fail Safe Mode: Gas Heating shall be disabled when a Fail Safe command is received
2) The BAS shall alarm when the space temperature is 5 deg. (adj.) below the space temperature heating
setpoint for 10 min. (adj) (Space Temperature Low Alarm)
3) The BAS shall alarm when heating is enabled and the supply air temperature is not 10 deg. (adj) above
the space temperature for 10 min. (adj) (No Heating Alarm)
10. Smoke Detector
A. A Duct Smoke Detector shall be installed per local codes to shutdown the equipment
B. The Unit Controller shall monitor the Duct Smoke Detector and shall enable Fail Safe Mode
11.  Fire Alarm Shut Down
A. The Unit Controller shall monitor the Fire Alarm System and shall enable Fail Safe Mode
B. The Unit Controller shall reset Fail safe Mode when the Fire Alarm input is cleared
12. Shut Down
A. At shutdown the rooftop unit shall go to fail safe position. Fail safe position is defined by the following.
1)  The supply fan is off, the outside air damper is closed, the compressor(s) are off.
2) 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.

nimum OQutside Air Control

OO

oW

m
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RTU-12 BAS Points List

CONSTANT VOLUME ROOFTOP UNITS (RTU-12)

Control / Monitoring Point Name

Hardware Points

Software Points

Al

AO

DI

DO

AV

DV

Alarms

Low High Critical

Limit... Limit.. cGeneral

w/Man...

Display
Status

Setpoint Value

Trending

Initial Initial
Setpoint 1 Setpoint 2

Change of Trend
Value Loop
(COV) | Duration

Space Temperature

3 deg

Occupied Heating Setpoint

70

Occupied Cooling Setpoint

74

Unoccupied Heating Setpoint

60

Unoccupied Cooling Setpoint

XX | X | X

85

Supply Fan, Enable / Disable

Supply Fan Status

Supply Fan VFD Speed

XXX |[X|X|X|X|X

3%

Time Schedule

Supply Fan Fail Alarm

Supply Fan Hand Alarm

Supply Fan VFD Alarm

Fail Safe Command

XX | X | X | X

X | X | X | X

XIX|IX|X|IX|X|X[|X|X|X|X|X]|X

Optional VFD Points

VFD HZ

VFED Voltage

X

VFD Amps

Supply Air Duct High Pressure Switch

Fail Safe Command

x

Supply Air Temperature Setpoint

Mixed Air Temperature Differential Setpoint

XX | X | X | X | X|X

Supply Air Temperature

3 deg

Mixed Air Temperature

3 deg

Heating Mode

Cooling Mode

Outside Air Temp

3 deg

Outside Air Humidity

3%

Outside Air Enthalpy

1 btu/lb.

Return Air Temp

3 deg

Return Air Humidity

3%

Return Air Enthalpy

1 btu/lb.

Supply Air Temperature

3 deg

Return Air Temperature

3 deg

Mixed Air Temperature

XIXIX|X|X| X[ X[ X|X|X|X|X|X

3 deg

Occupied Cooling Setpoint

74

Unoccupied Cooling Setpoint

85

Cool Stage 1

Cool Stage 2

Cool Stage 3

Cool Stage 4

X[ X | X | X

X[ X | X | X

Outside Air Temperature Cooling Disable...

55

Space Temperature High Alarm

No Cooling Alarm

Occupied Heating Setpoint

74

Unoccupied Heating Setpoint

85

Heating Stage 1

Heating Stage 2

Heating Stage 3

Heating Stage 4

X | X | X | X

X | X | X | X

Space Temperature Low Alarm

No Heating Alarm

Duct Smoke Detector

x

Fire Alarm System

XAIX|IX| XX |IXPXIX| XXX X[X[X[X[X|X|X|X[X[O[X|X|X|X|X|X|X|X|X

Totals

10

14

14

(&)
o

Subtotals

40

(&)
o

Grand Totals

114

RTU-12 Sequence of Operations

1. Control Package

A. Equipment shall be provided with BACNET interface card or BACNET controls. ENABLE/DISABLE[DO] ~ COND. FAN COND. FAN
B. Equipment Manufacturer shall provide written sequence of operation — —
C. Equipment Manufacturer shall provide integration points list
D. Equipment Manufacturer shall provide configuration settings of program POSITION
E. Equipment Manufacturer shall provide setpoints that the BAS contractor shall write to, to accomplish sequence 0] COMPR. COMPR.
F. BAS contractor shall include the Manufacturers, sequence, integration points list, configuration settings and HUMIDITY TEMP
setpoints in BAS submittal OA > b
2. Startup % START/STOP X
A.  The Unit Controller will use an optimal start algorithm for morning start-up. This algorithm will minimize the c
unoccupied warm-up or cool-down period while still achieving comfort conditions by the start of scheduled occupied period. 0
B. Morning Warm Up I
1)  Outside Air Damper shall be closed [A] CURRENT STATUS -
2) Return Air Damper shall be open RELIEF <+~ |
3) Supply Fan shall be on
4) The Heat shall be on until the space temperature or return air temperature or the averaged space
temperature satisfies the Occupied Heating Setpoint POSITION A0} (M) TEMP [Al|—
5)  When Morning Warm up is complete the unit shall return to normal operation TEmp AL
C. Morning Cool Down HUMIDITY [ Al |—
1)  Outside Air Damper shall be closed ¢
2) Return Air Damper shall be open SA.
3) Supply Fan shall be on A
4) The Cooling shall be on until the space temperature or return air temperature or the averaged space B o=

temperature satisfies the Occupied Cooling Setpoint
5)  When Morning Cool Down is complete the unit shall return to normal operation
3.  Supply Fan Control
A. The Unit Controller shall integrate with the Supply Fan VFD
B. The Unit Controller shall enable the Supply Fan based on a Time Schedule or Unoccupied Setpoints
C. The unit will use an optimal start algorithm for morning start-up. This algorithm will minimize the unoccupied
warm-up or cool-down period while still achieving comfort conditions by the start of scheduled occupied period.
D. The Unit Controller shall monitor the space temperature from a wall mounted temperature sensor
E. Occupied Mode
1) A VFD shall modulate the supply fan from 50% fan speed to 100% fan speed during the Occupied Mode based
on the occupied heating and cooling setpoints
2) When the heating and cooling setpoints are satisfied, the supply fan shall operate at 50% design CFM
3) When the space temperature is below the heating setpoint the supply fan VFD speed will increase to
maintain the heating setpoint,
4)  When the space temperature is above the cooling setpoint, the supply fan VFD speed will increase to
maintain the cooling setpoint. Supply Fan VFD speed will be controlled by a PID
F.  Unoccupied Mode
1)  The Supply Fan will cycle on / off at 100% fan speed based on the unoccupied setpoints
G. Alarms
1)  Fail Safe Mode: Supply Fan shall be disabled when a Fail Safe command is received
The BAS shall monitor the supply fan status with a differential pressure switch
The BAS shall monitor the supply fan VFD alarm
The BAS shall alarm when the supply fan is enabled but the supply fan status is off (Supply Fan Fail
Alarm)
5) The BAS shall alarm when the supply fan is disabled and the supply fan status is on (Supply Fan Hand
Alarm)
4. Supply Fan Safety
. A high supply air static pressure switch shall be installed down stream of the supply fan

2
3
4

~— — —

B. The switch shall be installed within 10 ft of the supply fan and before any dampers
The switch shall be interlocked with the supply fan and disable the supply fan when the supply duct static
pressure is above 4.0" wc (adj)
D. The switch shall have a manual reset
E. The supply duct static pressure setpoint shall be determined by the TAB contractor
F.  The BAS shall monitor the supply duct static pressure switch and alarm when tripped
G. The BAS shall send a fail safe shutdown command to the associated equipment
5. conomizer Control
. The Economizer Mode shall be enabled whenever
1)  The outside air temp is below 65 deg (adj)
2) The outside enthalpy is less than the return air enthalpy by 2 btu/lb.
3) The supply fanis on
4)  Cooling Mode is enabled when the economizer damper is open 100% and the mixed air temperature setpoint
is not satisfied
5) Heating Mode is disabled
B. The economizer damper shall modulate to maintain a mixed air temperature of 2 deg. (adj) below the supply air
temperature setpoint
C. Fail Safe Mode : The economizer damper shall close
6. Relief Control
A. Unit shall have barometric relief damper.
7. Cooling Control
A. The Unit Controller shall enable DX Cooling based on a Time Schedule or Unoccupied Setpoints and supply fan
status
The Unit Controller shall monitor the space temperature from a wall mounted temperature sensor
DX Cooling shall be disabled below 55 deg. (adj) Outside Air Temperature
Occupied Mode
1)  The Unit Controller shall monitor the supply fan status and once the supply fan is proven on, shall
enable the DX cooling to maintain the occupied cooling setpoint
2) The DX Cooling shall stage on and off based on a PID Loop algorithm
E. Unoccupied Mode
1)  Unoccupied Mode- The BAS shall monitor the supply fan status and once the supply fan is proven on, shall
enable the DX cooling to maintain the unoccupied cooling setpoint
2) The DX Cooling shall stage on and off based on a PID Loop algorithm
F. Alarms
1)  Fail Safe Mode: Cooling shall be disabled when a Fail Safe command is received
2) The BAS shall alarm when the space temperature is 5 deg. (adj.) above the space temperature cooling
setpoint (Space Temperature High Alarm)
3) The BAS shall alarm when cooling is enabled and the supply air temperature is not 10 deg. (adj) below
the space temperature (No Cooling Alarm)
8. Heating Control
The Unit Controller shall enable Gas Heat based on a Time Schedule or Unoccupied Setpoints and supply fan status
The Unit Controller shall monitor the space temperature from a wall mounted temperature sensor
Gas Heating shall be disabled above 75 deg (adj) Outside air temp
Occupied Mode
1)  The Unit Controller shall monitor the supply fan status and once the supply fan is proven on, shall
enable the gas heating to maintain the occupied heating setpoint
Unoccupied Mode
1)  The BAS shall monitor the supply fan status and once the supply fan is proven on, shall enable the Gas
Heating to maintain the unoccupied heating setpoint
F. Alarms
1)  Fail Safe Mode: Gas Heating shall be disabled when a Fail Safe command is received
2) The BAS shall alarm when the space temperature is 5 deg. (adj.) below the space temperature heating
setpoint for 10 min. (adj) (Space Temperature Low Alarm)
3) The BAS shall alarm when heating is enabled and the supply air temperature is not 10 deg. (adj) above
the space temperature for 10 min. (adj) (No Heating Alarm)
9. Smoke Detector
A. A Duct Smoke Detector shall be installed per local codes to shutdown the equipment
B. The Unit Controller shall monitor the Duct Smoke Detector and shall enable Fail Safe Mode
10.  Fire Alarm Shut Down
A. The Unit Controller shall monitor the Fire Alarm System and shall enable Fail Safe Mode
B. The Unit Controller shall reset Fail safe Mode when the Fire Alarm input is cleared
11.  Shut Down
A. At shutdown the rooftop unit shall go to fail safe position. Fail safe position is defined by the following.
1)  The supply fan is off, the outside air damper is closed, the compressor(s) are off.
2) 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.
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HVAC ACCESSORIES

ACCESSORIES:

1. MOTOR DAMPER 9. ACCESS DOOR 17.
2. ECONOMIZER 10. FLEX CONNECTIONS 18.
3. ROOF CURB 11. MOUNTING COLLAR 19.
4. HAIL GUARDS 12. HOT GAS BYPASS 20.
5. INTAKE HOOD 13. FACE/BYPASS DAMPER 21.
6. VIBRATION ISOLATION 14. CONDENSATE PUMP 22.
7. FLAT FILTER 15. MOTOR GUARD 23.
8. FILTER/MIXING BOX 16. GREASE TRAP 24,

DUCT FLANGES

BASE RAIL

HUMIDIFIER

CO2 SENSORS

ECON POWERED EXHAUST
ECON BAROMETRIC RELIEF
HOT GAS REHEAT COIL
SHAFT GROUNDING BRUSHES

HVAC FANS SCHEDULE

Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current value for listed equipment.

EQUIPMENT
MARK DESCRIPTION STATUS WEIGHT (Ibs)| MANUFACTURER MODEL CFM EMERGENCY ELECTRIC CONNECTION SUMMARY
EX-EF1 HVAC FAN EXISTING - GREENHECK GB101-4 1040 NO EX-EF1 - 120V/1PH, 0.25 HP

—
< b
HVAC ROOFTOP UNITS SCHEDULE = 3 &% g
Sy & 23 9
Q2 = EEol
Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current value for listed equipment. d HJJ % l-\l_/J é g ;
| L [
EQUIPMENT WEIGHT ESP (in NOMINAL | OAEAT | OAEAT | MATCLG | MATCLG | CLG |CLGSENS| LATDB | LATCLG | MATHTG| HTG | MINHTG | GASHTG | GAS HTG MIN GAS MAX GAS AVAILABLE :EI % E (Z) w (g X
MARK DESCRIPTION STATUS (Ibs) MANUFACTURER MODEL MIN EER MIN IEER CFM WC) BHP (hp) OACFM | CO2CFM TONS DB (Deg F) |\WB (Deg F)| DB (Deg F) | WB (Deg F) | MBH (mbh) (Deg F) |WB (Deg F)| (Deg F) MBH AFUE IN (mbh) | OUT (mbh) | PRESSURE (in WC) | PRESSURE (in WC) | EMERGENCY ELECTRIC CONNECTION SUMMARY FAULT CURRENT | ACCESSORIES 0= 4 —=m %
RTU-11 PACKAGED ROOFTOP UNIT, GAS HEAT | EXISTING 4000 DAIKIN MPS026G 10.9 10435 1.5 7.1 710 513 25 54 84 69 274 233 55 54 39 149 0 300 240 5 14 NO RTU-11 - 480V/3PH, 71.1 MCA, 80A OCP <ZE w = (ZD i % >
RTU-13 PACKAGED ROOFTOP UNIT, GAS HEAT NEW 4300 DAIKIN DPSC25B 11.3 19.6 10920 1.5 4.6 1016 719 25 54 84 69 309 249 55 54 39 178 0 300 0 5 14 NO RTU-13 - 480V/3PH, 80.2 MCA, 100A OCP 7822 2,3,10, 21 E:) = 5 8 (_)I E
*RTU-13 TO BE PROCURED BY OWNER, RECEIVED AND INSTALLED BY HC g = 102
HVAC AIR CLEANER SCHEDULE HVAC AIR TERMINAL UNIT SCHEDULE N <
ol & ¢
Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current value for listed equipment. Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current value for listed equipment. LLJ E
EQUIPMENT EQUIP SERVED AVAILABLE EQUIPMENT DUCT CONN MAX MIN HMIN HTG EAT LAT EWT LWT HTG I E E - 0
MARK DESCRIPTION LOCATION STATUS BY MANUFACTURER MODEL EMERGENCY ELECTRIC CONNECTION SUMMARY FAULT CURRENT MARK DESCRIPTION (in) LOCATION FED FROM MANUFACTURER MODEL CFM CFM CFM MBH | (DegF) | (DegF) | (DegF) | (DegF) | GPM — g 'EJ S
EAC-1 AIR CLEANING MODULE HUDDLE 127 CEILING NEW RTU-11 ENVERID HLR-100M NO EAC-1 - 208V/1PH, 3.6 MCA, 15A OCP 2147 V11-01 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 10 OFFICE 111 RTU-11 TITUS DESV 970 485 730 28 55 90 140 120 2.2 w wo%F °
EAC-2 AIR CLEANING MODULE RTU-13 CURB NEW RTU-13 ENVERID HLR 100C-12 NO EAC-2 - 120V/1PH, 8.5 MCA, 15A OCP 653 V11-02 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 6 OFFICE 112 RTU-11 TITUS DESV 335 168 205 8 55 91 140 120 1.1 z ﬁ (Lﬁ_ § B
*EAC-1 AND 2 TO BE PROCURED BY OWNER, RECEIVED AND INSTALLED BY HC V11-03 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 8 OFFICE 113 RTU-11 TITUS DESV 500 250 304 11 55 88 140 120 1.2 W T xXO z
V11-04 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 7 OFFICE 114 RTU-11 TITUS DESV 405 203 255 10 55 91 140 120 1.1 Z o E <
V11-05 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 14 OFFICE 111 RTU-11 TITUS DESV 1050 525 585 22 55 90 140 120 2.9 <Z,: < 5 :5 o
HVAC VENTILATION SCHEDULE SYSTEM 1 V11-06 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 12 HUDDLE 108 RTU-11 TITUS DESV | 1200 | 600 | 662 25 55 90 140 120 3.7 = L9
V11-07 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 14 PHONE 106 RTU-11 TITUS DESV 1345 673 673 23 55 89 140 120 2.1 Z 2y 33
OAPER | OAPER V11-08 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 14 CA STORAGE 122 RTU-11 TITUS DESV 1355 678 678 23 55 88 140 120 1.7 % §E % 58
NUMBER NAME AREA PEOPLE | PERSON | SQFT. REQSUP | ACTSUP | REQOA ACT OA ACT RET ACT EXH CRIT OA PRESSURE V11-09 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 12 HUDDLE 104 RTU-11 TITUS DESV 970 485 517 20 55 91 140 120 1.8 J 45834
101 VESTIBULE 194 SF 0 0 0 445 450 106 31 450 0 0 Neutral V11-10 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 6 HUDDLE 105 RTU-11 TITUS DESV 165 83 83 3 55 85 140 120 0.5 @ ; E g 3
102 ENTRY 610 SF 7 5 0.06 295 300 70 20 300 0 29.9 Neutral V11-11 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 6 COPYROOM 118 RTU-11 TITUS DESV 300 150 221 8 55 88 140 120 1 % B-83
103 CORRIDOR 99 SF 0 0 0.06 25 25 6 2 25 0 28.7 Neutral V11-12 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 6 QUIET ROOM 123 RTU-11 TITUS DESV 200 100 102 4 55 100 140 120 0.8 ¥ T o©
104 HUDDLE 118 SF 4 5 0.06 450 450 106 31 450 0 7.5 Neutral V11-13 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 6 HUDDLE 125 RTU-11 TITUS DESV 290 145 150 6 55 93 140 120 0.8
105 HUDDLE 89 SF 2 5 0.06 70 70 16 5 70 0 27.2 Neutral Vii-14 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 6 PROJECTROOM 126 RTU-11 TITUS DESV 345 173 173 5 55 82 140 120 3.9
106 PHONE 44 SF 1 5 0.06 25 25 6 2 25 0 38.2 Neutral V11-15 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 6 HUDDLE 127 RTU-11 TITUS DESV 260 130 130 4 55 83 140 120 1.2
107 HUDDLE 89 SF 2 5 0.06 70 70 16 5 70 0 27.5 Neutral V11-16 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 10 HUDDLE 105 RTU-11 TITUS DESV 745 373 745 30 55 92 140 120 2.6
108 HUDDLE 90 SF 2 5 0.06 520 520 122 35 520 0 3.7 Neutral V13-01 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 10 HUDDLE 154 RTU-13 TITUS DESV 895 448 471 18 55 90 140 120 2.4
109 OPENOFFICE 239 SF 0 5 0.06 1180 1200 261 82 1200 0 2 Neutral V13-02 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 6 HUDDLE 153 RTU-13 TITUS DESV 170 85 85 3 55 85 140 120 0.5
109 OPENOFFICE 881 SF 12 5 0.06 650 650 183 44 650 0 21.8 Neutral V13-03 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 10 HUDDLE 129 RTU-13 TITUS DESV 775 388 645 24 55 89 140 120 5.8
110 OPENOFFICE 228 SF 0 5 0.06 1025 1050 229 71 1050 0 22 Neutral V13-04 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 4 BREAKROOM 143 RTU-13 TITUS DESV 100 50 50 1 55 90 140 120 0.4
110 OPENOFFICE 972 SF 12 5 0.06 670 670 157 46 670 0 221 Neutral V13-05 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 6 BREAKROOM 143 RTU-13 TITUS DESV 390 195 195 6 55 90 140 120 0.8
111 OFFICE 314 SF 2 5 0.06 970 970 228 66 970 0 3.7 Neutral V13-06 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 14 HUDDLE 150 RTU-13 TITUS DESV 1650 825 897 34 55 90 140 120 3.3
112 OFFICE 171 SF 1 5 0.06 335 335 79 23 335 0 5.7 Neutral V13-07 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 12 OPENOFFICE 149 RTU-13 TITUS DESV 910 455 455 15 55 86 140 120 1.3
113 OFFICE 201 SF 1 5 0.06 500 500 117 34 500 0 43 Neutral V13-08 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 14 MULTI-PURPOSEROOM 148 RTU-13 TITUS DESV 1520 760 813 31 55 90 140 120 2.8
114 OFFICE 211 SF 1 5 0.06 405 405 95 28 405 0 5.4 Neutral V13-09 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 14 MULTI-PURPOSEROOM 148 RTU-13 TITUS DESV 2425 | 1213 | 1448 55 55 EI) 140 120 3.2
115 RECEIVING 251 SF 0 0 0.06 255 200 47 14 200 0 9.4 Neutral V13-10 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 6 BREAKROOM 143 RTU-13 TITUS DESV 285 143 227 9 55 97 140 120 0.8
116 OPENOFFICE 925 SF 12 5 0.06 660 660 144 45 660 0 21.9 Neutral V13-11 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 16 CAFE 146 RTU-13 TITUS DESV 1800 | 900 | 1189 45 55 99 140 120 6.8
117 OPENOFFICE 1070 SF 12 5 0.06 695 695 151 47 695 0 223 Neutral V13-12 SINGLE DUCT VAV BOX W/NO REHEAT 16 TABLE & CHAIRSTORAGE 142 RTU-13 TITUS DESV 3000 0 1275 48 55 55 140 120 0
118 COPYROOM 565 SF 2 S 0.06 240 240 56 16 240 0 22.9 Neutral V13-13 SINGLE DUCT VAV BOX W/NO REHEAT 16 TABLE & CHAIRSTORAGE 142 RTU-13 TITUS DESV 3000 0 1275 48 55 55 140 120 0
119 HUDDLE 196 SF 5 5 0.06 140 140 33 10 140 0 32.8 Neutral 27355 | 10683 | 15238 56.7
122 CA STORAGE 73 SF 0 0 0.12 20 20 5 1 20 0 54.7 Neutral R I
123 QUIET ROOM 105 SF 1 5 0.06 40 40 9 3 40 0 36 Neutral AIR TERMINAL UNITS TO BE PROCURED BY OWNER, RECEIVED AND INSTALLED BY HC
125 HUDDLE 142 SF 4 5 0.06 115 115 27 8 115 0 31 Neutral
126 PROJECTROOM 312 SF 6 5 0.06 345 345 81 23 345 0 17.7 Neutral
127 HUDDLE 177 SF 7 5 0.06 175 175 41 12 175 0 327 Neutral
128 CONFERENCE 295 SF 10 5 0.06 260 260 61 18 260 0 32.5 Neutral
HVAC DIFFUSERS AND REGISTERS SCHEDULE
TAG | MANUFACTURER MODEL FACE Size MOUNTING MATERIAL FINISH DAMPER TYPE BORDER STYLE
H VAC V E NTI LAT I O N SC H E D U L E SYSTE M 2 CD-1 TITUS OMNI 24"x24" 6'g CEILING STEEL STANDARD WHITE BUTTERFLY LAY IN MOUNTING
CD-2 TITUS OMNI 24"x24" 8"y CEILING STEEL STANDARD WHITE BUTTERFLY LAY IN MOUNTING
OA PER OA PER CD-3 TITUS OMNI 24"x24" 10"g CEILING STEEL STANDARD WHITE BUTTERFLY LAY IN MOUNTING
NUMBER NAME AREA PEOPLE PERSON SQFT. REQ SUP ACT SUP REQ OA ACT OA ACT RET ACT EXH CRIT OA PRESSURE CD-4 TITUS OMNI 24"x24" 12"g CEILING STEEL STANDARD WHITE BUTTERFLY LAY IN MOUNTING
124 CORRIDOR 347 SF 0 0 0.06 90 95 37 9 95 0 30.3 Neutral CD-5 TITUS OMNI 12"x12" 6" CEILING STEEL STANDARD WHITE BUTTERFLY LAY IN MOUNTING
129 HUDDLE 171 SF 7 5 0.06 170 170 67 16 170 0 33.3 Neutral ER-1 TITUS 50F 12"x12" 12"x12" CEILING ALUMINUM STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING
130 RR SUPPLY 82 SF 0 0 0.12 20 20 8 2 20 0 61.3 Neutral LD-1 TITUS FL-15 4'-0"-(1) 1.5" SLOT 8'g CEILING ALUMINUM BLACK FINISH G.C. TO FIELD PAINT TO (none) LAY-IN PANEL, PROVIDE FRAME FOR CEILING MOUNTING
131 ADA TOILET 80 SF 0 0 0 25 25 10 2 0 80 0 Negative MATCH GEILING OR WALLS D
132 ADA TOILET 54 SF 0 0 0 15 15 6 1 0 80 0 Negative LD-2 TITUS FL-15 4'-0"-(1) 1.5" SLOT 8"y CEILING ALUMINUM STANDARD WHITE (none) LAY IN MOUNTING
134 MEN 205 SF 0 0 0 50 100 39 9 0 400 0 Negative — - - MATCH CEILING OR WALLS
135 JAN. 35SF 0 0 0 10 10 4 1 10 80 0 Negafive LD-R1 TITUS FL-20 4'-0"-(1) 1.5" SLOT 6'g CEILING ALUMINUM BLACK FINISH G.C. TO FIELD PAINT TO (none) LAY-IN PANEL, PROVIDE FRAME FOR CEILING MOUNTING
MATCH CEILING OR WALLS
136 BOOTH 53 SF 0 0 0 15 15 6 1 15 0 0 Neitral RD-1 TITUS TMRA 14'0 14" DUCT STEEL STANDARD WHITE (none) (none) I I I
i) SOUND A0 63158 . 2 L L 100 2 E 100 2 103 Nl RG-1 TITUS 50F 12'x12" 12'x12" CEILING ALUMINUM STANDARD WHITE (none) LAY IN MOUNTING
138 BOOTH 53 SF 0 0 0 15 15 6 1 15 0 0 Neutral RG-2 TITUS 50F 24'x12" 12'%24" CEILING ALUMINUM STANDARD WHITE (none) LAY IN MOUNTING
Lot CORDOL el L f L1 £ £ 2 2 i f & L RG3 TITUS 50F 24'x24" 12'x12" CEILING ALUMINUM STANDARD WHITE (none) LAY IN MOUNTING I
142 TABLE & CHAIRSTORAGE 500 SF 0 0 0.12 120 125 49 12 125 0 60 Neutral RG-4 TITUS FL15-2 SLOT <varies> <varies> (none) (none) BLACK FINISH G.C. TO FIELD PAINT TO (none) SURFACE MOUNT
143 BREAKROOM 314 SF 0 0 0 160 160 63 15 160 225 0 Negative MATCH CEILING OR WALLS
144 CONFERENGE 503 SF 16 5 0.06 380 390 153 36 390 0 353 Neutral SR-1 TITUS 272RL 10"x4" 10"x4" CEILING STEEL STANDARD WHITE OPPOSED BLADE SURFACE MOUNT
15 CORRIDOR 523 SF 0 0 0.06 120 12y il i 12y 0 326 Neutral SR-2 TITUS S300FL 10'x4" 10'x4" DUCT STEEL STANDARD WHITE OPPOSED BLADE SURFACE MOUNT "
146 CAFE 1905 SF 50 75 0.18 1795 1800 705 167 1800 0 49.8 Neutral SR-3 TITUS 272RL 6'x6" 6'x6" DUCT STEEL STANDARD WHITE OPPOSED BLADE SURFACE MOUNT
7 S 109 SF 0 0 0.06 200 200 s I 200 0 il Neutral SR-4 TITUS 272RL 18'x8" 18'x8" SIDEWALL STEEL STANDARD WHITE OPPOSED BLADE SURFACE MOUNT
148 MULTI-PURPOSEROOM 215 SF 10 5 0.06 1490 1520 501 141 1520 0 5.2 Neutral SR5 TITUS S300FL 10'x6" 10"x6" DUCT STEEL STANDARD WHITE OPPOSED BLADE SURFACE MOUNT
148 MULTI-PURPOSEROOM 986 SF 50 5 0.06 2405 2425 949 226 2425 0 16 Neutral TG-1 TITUS 50F 24'x12" 24'x12" CEILING ALUMINUM STANDARD WHITE (none) LAY IN MOUNTING
149 OPENOFFICE 265 SF 0 5 0.06 1625 1650 543 153 1650 0 16 Neutral TG-2 TITUS 23RL 18'x10" 18'x10" |  SIDEWALL STEEL STANDARD WHITE (none) SURFACE MOUNT Z
149 OPENOFFICE 1182 SF 17 5 0.06 905 910 356 85 910 0 21.5 Neutral
150 HUDDLE 87 SF 2 5 0.06 480 480 188 45 480 0 4 Neutral —
151 HUDDLE 86 SF 2 5 0.06 70 70 27 7 70 0 27.1 Neutral
152 PHONE 44 SF 1 5 0.06 25 25 10 2 25 0 38.2 Neutral
153 HUDDLE 93 SF 2 5 0.06 75 75 29 7 75 0 25.8 Neutral
154 HUDDLE 122 SF 4 5 0.06 415 415 162 39 415 0 8.2 Neutral
155 CORRIDOR 132 SF 0 0 0.06 35 35 14 3 35 0 29.4 Neutral
TOTAL 8683 SF 11120 4157 1033 m
HVAC ELECTRICAL COORDINATION SCHEDULE - PHASE 2 | | |
ABBREVIATIONS CONTRACTOR TYPE MOTOR CONTROL TYPE CONTROL TYPE SHORT CIRCUIT RATING
DC LOCAL DISCONNECT EC ELECTRICAL CONTRACTOR CS COMBINATION STARTER TC TIMECLOCK WHERE SHORT CIRCUIT RATING CODE I I I
MC MOTOR CONTROL (POWER) EX EXISTING MCC MOTOR CONTROL STARTER CPT CONTROL POWER TRANSFORMER REQUIRED VALUE INDICATES "YES"
SD DUCT SMOKE DETECTOR FC FIRE PROTECTION CONTRACTOR MG MAGNETIC STARTER OR CONTACT BAS BUILDING AUTOMATION SYSTEM APPLICABLE EQUIPMENT'S SHORT
CN CONTROLS GC GENERAL CONTRACTOR MS MANUAL STARTER LOW LOW VOLTAGE CONTROLS CIRCUIT RATING SHALL EXCEED THE Z
TS TOGGLE SWITCH HC HVAC CONTRACTOR VFD VARIABLE FREQUENCY DRIVE LINE LINE VOLTAGE CONTROLS AVAILABLE FAULT CURRENT VALUE
C/B H.A.C.R. CIRCUIT BREAKER AT SOURCE PANELBOARD MFR MANUFACTURER MSR MANUAL STARTER W/ CONTROL RELAY RLINE REVERSE ACTING LINE VOLTAGE INDICATED.
FUSE FUSE AT LOCAL DISCONNECT (VERIFY FIELD RATING) PC PLUMBING CONTRACTOR ov OVERCURRENT PROTECTION MAN THERMOSTAT
FLA OPERATING FULL LOAD AMPS OR OWNER OR OTHERS FA MANUAL —
MCA MINIMUM CIRCUIT AMPACITY CcO FIRE ALARM
CP CORD AND PLUG CONNECTION INT CARBON MONOXIDE SENSOR G
[BLANK] HARD WIRED (WHEN INDICATED FOR DC TYPE) ASD INTEGRAL TO EQUIPMENT
DSD AREA SMOKE DETECTOR... Tg)
N~
SHORT CIRCUIT 2 § 9
CONNECTION RATING CODE AVAILABLE E <t
MARK DESCRIPTION VOLTAGE | PHASE | EMERGENCY HP WATTS | HTGKW FLA MCA OCP FED FROM DCTYPE | DCFURN | DCINST | DCWIRE | MC TYPE | MC FURN | MCINST | MCWIRE | CNTYPE | CNFURN | CNINST | CN WIRE REQUIRED? FAULT CURRENT — >
EAC-1 AIR CLEANING MODULE 208V 1 NO 3.6 15 EC EC EC MG MFR MFR MFR BAS HC HC HC No 2147 L I I I <_E K
EAC-2 AIR CLEANING MODULE 120V 1 NO 8.5 15 EC EC EC MG MFR MFR MFR BAS HC HC HC No 653 ) cC -
RTU-13 PACKAGED ROOFTOP UNIT, GAS HEAT 480V 3 NO 80.2 100 EC EC EC MG MFR MFR MFR BAS HC HC HC Yes 7822 N O (</E)
— Z
m < =
RTU-13 - <O
(QV L_II_I I
RTU-11 w | 2F
) System Selection < o0 E
System Selection System Type Multiple Zone Choose selection from dropdown T :c L(OO) O
i;’;::?;;’::;n rlultaple Heli E;Z':iizitei;:?:‘ Zr;(:dd;zfiijtnnVerid S Filter Loca"(iclm ‘ Al . Filter Location is locked for Al {enVerid SVT) - . _ o o - LL
System Efficiency Calculation Method Appendix A Method Choose Method from dropdown. If zone-level primary airflow rates are not available, select Simplified Method
System Efficiency Calculation Method Appendix A Method Choose Method from dropdown. If zone-level primary airflow rates are not available, select Simplified Method
System Inputs
System Inputs Design System Population (optional) occupants Ps System population, maximum simultaneous # of occupants of space served by system
Design System Fopulation {optinal) accupants & System populstion, maximum simiitaneote 4 ofbectpants of space sarved by system System Design Airflow (optional) cfm Vps System primary airflow from air handler. This may differ from the sum of primary airflow to zones
U ; . : . . , : : ys g p P Y primary y primary
System Design Airflow (optional) cfm Vps System primary airflow from air handler. This may differ from the sum of primary airflow to zones Ele sl A RETE (LoEtISHAL) 12000l cEm Ve eI Pduck Clde ahar ol o er e T ATl e
Cleaned Air Rate (Location Al) 1000)CFM Ve See SVT Product Guide tab for more information on cleaned airflow rate
Calculation Results L L NOT FO R
Occupant Diversity S0 5 Occupant diversity, ratio of system peak occupancy to sum of space peak occupancies, = Ps/SPz Occupant Diversity 1.00 D Occupant dluers.\tv, ratio of system peak occupancy to sum of space peak occupancies, = Ps/SPz CON ST R U CT'O N
“lcem Voz Zone outdoor airflow -|CFM Voz Zone outdoor airflow N -
650|CFM Vou Uncorrected outdoor air intake, = D*£Rp*Pz +2Ra*Az, cfm (Multiple Zone Systems) S CFM von Urjc.orrect.ed outc.ioor alrkmtake, =BIZRAERZRIR A% el W'ﬁ'lt'ple ZAne System.s}
0.061 Xs Mixing ratio at primary air handler of uncorrected outdoor air intake to system primary flow, = Vou/Vps 0.074 Xs Mixing ratio at primary air handler of uncorrected outdoor air intake to system primary flow, = Vou/Vps
0.874 Ev System ventilation efficiency, based on method chosen above 0.904 Ev System ventilation efficiency, based on method chosen above
Outside Air Intake 724 cEM Vot Minimum outside air intake, Vot=Vou/Ev Calculated Vot satisifies IAQP requirements. Outside Air Intake 990|CFM Vot Minimum outside air intake, Vot=Vou/Ev Calculated Vot satisifies IAQP requirements.
Critical Zone Corridor 103 This zone has the highest calculated mixed exposure sum Critical Zone Corridor 145 This zone has the highest calculated mixed exposure sum
Mixtures Check Mixtures Check
Outside Air Intake Override 650|CFM Vou Increase Vou if doesn't pass mixtures check Outside Air Intake Override 895|CFM Vou Increase Vou if doesn't pass mixtures check R EVIS IONS
Mixed Exposure Sum 0.18 Em Upper Respiratory Tract Irritation Mixed Exposure Sum 0.35 Em Upper Respiratory Tract Irritation
Mixed Exposure Sum 0.78 Em Eye Irritation Mixed Exposure Sum 0.83 Em Eye Irritation 10-11-24 [ISSUED FOR BID
Mixed Exposure Sum 0.05 Em Central Nervous System Mixed Exposure Sum 0.03 Em Central Nervous System
Mixed Exposure Sum 0.80 Em Carbon Dioxide Mixed Exposure Sum 0.80 Em Carbon Dioxide
Pass Mixtures Check? Yes Em<1 Yes|No Pass Mixtures Check? Yes Em<1 Yes|No
Required Zone Information Results Required Zone Information Results
Zone Name Room Number Space Type Use Default Zone Floor Area Zone Population Zone Air Distribution  Primary Zone Airflow Zone Recirculation Uncorrected IAQP OA Zone Name Room Number Space Type Use Default Zone Floor Area Zone Population Zone Air Distribution Primary Zone Airflow Zaone Recirculation Uncorrected IAQP OA
Occupancy? Effectiveness Cleaned Air Occupancy? Effectiveness Cleaned Air
Az Pz Ez Vpz RVr f Vou Az Pz Ez Vpz RVr f Vou
(] [people] [CFM] [CEM] [CFM] [ft%) [people] [CFM] [CFM) [CFM]
1AQP IAQP
Totals: 8,670 107 10,730 1,000 650 Totals: 8,607 163 12,030 1,000 895
Vestibule 101 Corridors Yes 194 - 1.0 445 41 27 Corridor 124 Corridors Yes 306 - 1.0 120 10 9
Entry 102 Main entry lobbies Yes 614 7 1.0 295 27 18 Huddle 129 Conference/meeting  Yes 171 7 1.0 200 17 15 DWN: CES CHK: KTS
Corridor 103 Corridors Yes 96 = 1.0 25 2 2 RR Supply 130 Occupiable storage roor Yes 82 : 1.0 60 5 4
Huddle 104 Conference/meeting  Yes 119 4 1.0 455 42 28 p ~
Huddle 105 Conference/meeting  Yes 87 1 1.0 35 3 2 ﬁi IZ:::: 1312 :zz 12’3 z 1g fg i i DATE 10.11.24
Phone 106 Office space Yes 44 1 1.0 25 2 2 e 133 Vi 247 B 10 60 5 4
Huddle 107 Conference/meeting  Yes 90 2 1.0 80 7 3 en 134 Yes 205 i 10 50 2 2 PROJECT #: 2024.00
Huddle 108 Conference/meeting  Yes 88 2 1.0 495 46 30 T 135 7 36 ) 10 10 1 1
Open Office 109 Office space Yes 886 ] 1.0 615 57 37
Open Office Ext 1098 Office space Yes 220 2 1.0 1,280 119 78 Sound ,Room 157 Ofﬁc,e Space i o ! - 80 > 2 M EC HAN I CAL -
Corridor 139 Corridors Yes 228 - 1.0 75 6 6
CpenOffice 410 ffich space Al S Lo 10 500 &4 7 Table & Chair Storage 142 Occupiable storage roor Yes 524 - 1.0 350 29 26 SCHEDULES
Open Office Ext 110B Office space Yes 247 2 1.0 1,555 145 94
o i ACEmien - = 5 = o 20 9 Breakroom 143 Breakrooms (ofﬂc‘e) Yes 316 - 1.0 300 25 22
Conference 144 Conference/meeting  Yes 512 16 1.0 420 35 21
Office 112 Office space Yes 171 1 1.0 340 32 21 - -
Office 113 Office space Yes 201 1 1.0 505 47 31 Gomidor L L Comis __1k8 Bec - L 180 4 11
Office 14 Bifes <hce Yos 211 : 10 55 5 3 Café 146 Cafeteria/fast-food dinini Yes 1,918 50 1.0 2,400 200 179
Eenciinn 115 AR Yes 251 B 10 60 5 a Multi-purpose Room 148 Multipurpose assembly Yes 991 50 1.0 2,405 200 179
Open Office 116 Office space Ve 925 10 10 670 62 a1 Multi-purpose Ext 148B Multipurpose assembly Yes 216 10 1.0 1,490 124 111
Open Office 17 Office space S 1.067 14 10 650 61 39 Open Office 149 Office space Yes 1,191 17 1.0 1,050 87 78
Copy Room 118 Office space S 566 2 10 220 21 13 Open Office Ext 1498 Office space Yes 267 2 1.0 1,635 136 122
Huddle 119 Conference/meeting  Yes 106 5 10 140 13 8 Huddle 150 Conference/meeting  Yes 88 2 1.0 490 41 36
CA Storage 122 Occupiable storage roor Yes 73 0 1.0 20 2 1 Huddle 141 Conference/meeting _ Yes 87 2 1.0 80 7 6 M 2 - 6 O 1
Quiet Room 123 Office space Yes 109 1 1.0 40 4 2 Phone 152 Office space Yes 44 1 1.0 45 4 3
Huddle 125 Conferencelmeeting  Yes 142 4 1.0 115 11 7 Huddle 153 Conference/meeting _ Yes 92 1 1.0 60 5 4
War Room 126 Conference/meeting  Yes 312 6 1.0 345 32 21 Huddle 154 Conference/meeting  Yes 122 4 1.0 420 35 31 .1 " REFE RENCE'
Huddle 127 Conference/meeting  Yes 180 7 1.0 175 16 11 Corridor 155 Corridors Yes 137 - 1.0 60 5 4 ! 1
Conference 128 Conference/meeting  Yes 295 10 1.0 260 24 16 KLH PROJECT #

2024




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 COMcheckWeb
Mechanical Compliance Certificate

Project Information

Energy Code:
Project Title:
Location:
Climate Zone:
Project Type:

Construction Site:

Mechanical Systems List

QuantitySystem Type & Description

1 HWVAC System (Multiple-Zone):
Heating: 1 each - Central Furnace, Gas, Capacity = 240 kBtu/h
Proposed Efficiency = 80.00% Et, Required Efficiency: 80.00 % Et
Cooling: 1 each - Single Package DX Unit, Capacity = 296 kBtush, Air-Cooled Condenser, Unknown Economizer
Proposed Efficiency = 11.30 EER, Required Efficiency = 9.80 EER
Proposed Part Load Efficiency = 19.60 IEER, Required Part Load Efficiency = 9.90 IEER
Fan System: FAN SYSTEM 1 -- Compliance (Motor nameplate HP and fan efficiency method) : Passes

Fans:
FAN 1 Supply, Multi-Zone VAV, 11000 CFM, 15.0 motor nameplate hp

2012 IECC

KLH Office Phase 2
Fort Thomas, Kentucky
4a

Alteration

Owner/Agent: Designer/Contractor:

Mechanical Compliance Statement

Compliance Statement: The proposed mechanical alteration project represented in this document is consistent with the building
plans, specifications, and other calculations submitted with this permit application. The proposed mechanical systems have been
designed to meet the 2012 IECC requirements in COMcheck Version COMcheckWeb and to comply with any applicable
mandatory requirements listed in the Inspection Checklist.

Mame - Title

Signature Date

Project Title:
Data filename:

KLH Office Phase 2

Report date: 09/12/24
Page lof 7

Section

& Req.ID

# Mechanical Rough-In Inspection

Complies? Comments/Assumptions

C403.4.2. VAV fans have static pressure sensors []Cornplies
1 positioned so setpoint <=1/3 total
[ME6T]? design pressure.

Uboes not

[OMot Observable
OInot Applicable

C403.4.2. Reset static pressure setpoint for DDC OComplies

2 controlled VAV boxes reporting to Uboes not
[ME24]2 central controller based on the zones CJNot Ob bl
requiring the most pressure, ° 5‘?”’"’ €
Mot Applicable
C403.2.6 Exhaust air energy recovery on Clcomplies
[ME57]* systems meeting Table C403.2.6 Uboes Not
Mot Observable
CInot Applicable
C403.2.11 Unenclosed spaces that are heated Clcomplies
[ME71)? use only radiant heat. Uboes not
Mot Observable

CInot Applicable

Additional Comments/Assumptions:

| 1 [High Impact (Tier 1)

] 2 IMedium Impact (Tier 2) I 3 [Low Impact (Tier 3}

Project Title:
Data filename:

KLH Office Phase 2

Report date: 09/12/24
Page S5of 7

COMcheck Software Version COMcheckWeb
E\/] Inspection Checklist
Energy Code: 2012 IECC

Requirements: 2.0% 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 being claimed. Where compliance is itemized in a separate table, a reference to that table is provided.

Section
#
& Req.ID

Plan Review

Complies?

Comments/Assumptions

Cl103.2 Plans, specifications, and/or

[PRZ2]2 calculations provide all information
with which compliance can be
determined for the mechanical
systems and equipment and
document where exceptions to the
standard are claimed. Load
calculations per acceptable
engineering standards and
handbooks.

Ocomplies
Upoes Not
[ONot Observable
Onot Applicable

Additional Comments/Assumptions:

| 1 [High Impact (Tier 1)

] 2 IMedium Impact (Tier 2}

[ 3 |Low Impact (Tier 3)

Project Title: KLH Office Phase 2

Data filename:

Report date: 09/12/24
Page 2of 7

OInot Applicable

Section
# Final Inspection Complies? Comments/Assumptions
& Req.ID
C403.2.4. Heating and cooling to each zone is []Cornplies |
1 controlled by a thermostat control. Uboes Not i
3 i i i i T 1
[FI47] Lﬂél;_hl;‘:;r;'lllgze humidity control device [JNot Observable :
humidification/dehumidification [INot Applicable ;
system. |
C403.2.4. Thermostatic controls have a 5 °F Ccomplies |
2 deadband. Opoes Mot |
3
[F138] [JNot Observable i
ONot Applicable [
€403.2.4. Temperature controls have setpoint  [JComplies |
2 overlap restrictions. Opoes not |
[F1207]3 |
Mot Observable |
ONot Applicable |
C403.2.4. 'Each zone equipped with setback Ccomplies |
3 controls using automatic time clock or Opees Not |
3
[FI39] programmable control system. [JNot Observable E
ONot Applicable [
C403.2.4. Automatic Controls: Setback to 55°F [JComplies |
3 {(heat) and 85°F (cool); 7-day clock, 2- Opges Not |
3 i |
[FI140] hour occupant override, 10-hour CJNot Observable E
backup : |
ONot Applicable [
C403.2.4. Systems include optimum start Ocomplies [
3.3 controls. Opoes Mot |
3
[Fi41] [ONot Observable i
Onot Applicable i
C408.2.5. Furnished HVAC as-built drawings Clcomplies |
1 submitted within 90 days of system  Opoes Not |
3
[FI7] acceptance. [JNot Observable i
Onot Applicable i
C303.3, Furnished O&M manuals for HVAC Clcomplies |
C408.2.5. 'systems within 90 days of system Opoes Not |
[3F|3]3 acceptance. [ONot Observable i
Onot Applicable :
1
|
C408.2.5. 'An air and/or hydronic system [:]Cornplies |
3 balancing report is provided for HVAC [Opoes Nat i
1 |
[F143] systems. Mot Observable |
CInot Applicable i
C408.2.3. HVAC control systems have been Ocomplies |
2 tested to ensure proper operation, Opoes Mot i
1 N N . 1
[FI10] calibration and adjustment of controls. CINot Observable :
CInot Applicable i
C403.2.2 HVAC systems and equipment Ocomplies |
[FI127]3 capacity does not exceed calculated [Opges Nat i
loads. Mot Observable i
CInot Applicable i
C408.2.1 Commissioning plan developed by Clcomplies |
[FI28]* registered design professional or Oboes Nat i
approved agency. OMot Observable :
1
1

| 1 [High Impact (Tier 1)

] 2 IMedium Impact (Tier 2)

I 3 [Low Impact (Tier 3)

Project Title: KLH Office Phase 2

Data filename:

Report date: 09/12/24
Page 6of 7

CInot Applicable

Section
# Footing / Foundation Inspection Complies? Comments/Assumptions

& Req.ID
C403.2.4. Freeze protection and snowfice Ocomplies |
5 melting system sensors for future Uboes not i
3 1 |
[FO9] connection to controls. CINot Observable :
1
1

Additional Comments/Assumptions:

| 1 [High Impact (Tier 1)

] 2 IMedium Impact (Tier 2}

I 3 [Low Impact (Tier 3)

Project Title: KLH Office Phase 2
Data filename:

Report date: 09/12/24

Page
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7

CInot Applicable

Section
# Final Inspection Complies? Comments/Assumptions
& Req.ID

C408.2.4 | Preliminary commissioning report Ocomplies
[FI29]* completed and certified by registered [poes Not E
gemgn professional or approved [JNot Observable i
gency. ; |
OInot Applicable |
C408.2.5. Final commissioning report due to Ocomplies i
4 building owner within 90 days of Upoes Not i

. : A
[F130] receipt of certificate of occupancy. [JNot Observable i
Mot Applicable i
C408.2.3. |HVAC equipment has been tested to  [JComplies i
1 ensure proper operation. Opoes Mot E
1

[FI31] [INot Observable i
1
]
1

Additional Comments/Assumptions:

| 1 [High Impact (Tier 1)

] 2 IMedium Impact (Tier 2)

[ 3 |Low Impact (Tier 3)

Project Title: KLH Office Phase 2
Data filename:

Report date: 09/12/24

Page
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axial fan with variable pitch blades, or
have controls to limit fan motor
demand.

[OMot Observable
OMot Applicable

Section
# Mechanical Rough-In Inspection Complies? Comments/Assumptions

& Req.ID
C403.2.3 HVAC equipment efficiency verified. Ocomplies See the Mechanical Systems list for values. |
[MES5 ]2 Oboes Not i
[ONot Observable i
Onot Applicable i
C403.2.5. Demand control ventilation provided [Complies :
1 for spaces =500 sq.ft. and =25 Uboes Net :
[ME59]!  people/1000 sq.ft. occupant density |
and served by systems with air side ENM Obs‘fr”ab'e !
economizer, auto modulating outside Mot Applicable !
air damper control, or design airflow |
=3,000 cfm. |
C403.4.2 VAV fan == 7.5 hp are driven by Ccomplies Requirement will be met. :
[ME75)2 mechanical or electrical variable Oboes Not |
speed drive, or driven by vane-axial Not Ob bl See the Mechanical Systems list for values. i
with variable speed blades, or operate [INot sej-rua e |
with motor demand ==30% design OInot Applicable !
kW at 50% design flow - calculations |
required |
C403.2.7 HVAC ducts and plenums insulated. Ocomplies :
[ME60)?  Where ducts or plenums are installed '[Opoes Not |
in or under a slab, verification may |
need to occur during Foundation CiNot Dbsgrvable i
Inspection. OInot Applicable |
C403.2.8 HVAC piping insulation thickness. OcComplies [
[MEG1]2  Where piping is installed in or under a ‘Opges Mot :
slab, verification may need to occur |
during Feundation Inspection. [INot Observable |
OMot Applicable :
C403.2.8. Piping Insulation exposed to weather [JComplies i
1 is protected from damage (due to sun, Opoes Not :

g .
[MET] moisture, wind, etc.). CJNot Observable i
OMot Applicable i
C403.2.8 Thermally ineffective panel surfaces of [JComplies i
[ME41)® sensible heating panels have Opoes Mot :
insulation >= R-3.5. OMot Observable i
OMot Applicable i
€403.2.7 Ducts and plenums sealed hased on JComplies i
[MELOJ? static pressure and location. Opoes Mot :
[OMot Observable E
Onot Applicable |
C403.2.7. Ductwork operating =3 in. water OcComplies |
1.3 column requires air leakage testing.  [Opoes Not :
[ME11)? |
[ONaot Observable |
Onot Applicable |
C408.2.2. Air outlets and zone terminal devices [JComplies |
1 have means for air balancing. Oboes Mot :
[ME53]? |
[ONaot Observable |
Onot Applicable |
C403.2.10 HWVAC fan systems at design Ocomplies See the Mechanical Systems list for values. |
1 conditions do not exceed allowable Oboes Mot :
3

[MEB5] fan system motor nameplate hp or fan [JNot Observable E
system bhp. - |
Onot Applicable |
C403.4.2 VAV fan motors >=7.5 hp to be driven [(JComplies |
[MEG6])? by variable speed drive, have a vane- [pges Not :
1
|
1
|

| 1 [High Impact (Tier 1)

] 2 ]Medium Impact (Tier 2)

[ 3 [Low Impact (Tier 3)

Project Title: KLH Office Phase 2
Data filename:

Report date: 09/12/24
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NEW YORK, NEW YORK

859-442-8058 FAX

PHASE 2 - BID SET

KLH ENGINEERS INC. HEADQUARTERS

1538 ALEXANDRIA PIKE
FORT THOMAS, KY 41075

NOT FOR
CONSTRUCTION

REVISIONS

10-11-24

ISSUED FOR BID

DWN: CES CHK: KTS

DATE:

10.11.24

PROJECT #:

2024.00

MECHANICAL
ENERGY
COMPLIANCE

M2-701

1" REFERENCE,

KLH PROJECT #

2024




