
DUCTWORK SYMBOLS

DUCT WITH INTERNAL CLEAR DIMENSIONS

MANUAL VOLUME DAMPER
(REFER TO BELOW FOR OTHER TYPES)

MECHANICAL SYMBOL LEGEND (ALL SYMBOLS SHOWN ARE NOT NECESSARILY USED ON THE SHEETS)

XX"xXX"  /  XX" o

DAMPER SYMBOLS AND ABBREVIATIONS: 

FD  - FIRE DAMPER

SD  - SMOKE DAMPER

FSD - COMBINATION FIRE/SMOKE DAMPER

MD - ELECTRONIC CONTROL DAMPER

DUCT LABELS HVAC DESIGN CRITERIA

GENERAL NOTES

DRAWING/DETAIL REFERENCE KEY

SHEET NUMBER ON WHICH
DETAIL IS DRAWN

RE : 2 / M-201

REFER TO

DRAWING/DETAIL NUMBER

DESIGN CONDITIONS FROM ASHRAE FUNDAMENTALS 2021

INDOOR DESIGN CONDITIONS

A. REFER TO SPECIFICATIONS FOR MATERIALS AND REQUIREMENTS FOR CONSTRUCTION.
B. COORDINATE LOCATION OF ALL PENETRATIONS WITH THE BUILDING STRUCTURE.
C. COORDINATE WORK WITH ARCHITECTURAL FEATURES AND COORDINATE WORK SUCH 

THAT INTERFERENCES BETWEEN PIPING, DUCTWORK, EQUIPMENT, PLUMBING WORK, 
ELECTRICAL WORK, AND BUILDING STRUCTURE WILL BE AVOIDED.

D. PROVIDE THE ENTIRE SYSTEM AND ITS COMPONENT ITEMS OF EQUIPMENT IN OPERATING 
CONDITION MEETING VIBRATION AND NOISE REQUIREMENTS PER THE SPECIFICATIONS.

E. PROVIDE ALL WIRING AND ELECTRICAL CONTROLS IN ACCORDANCE WITH NFPA 70 (NEC).
F. VERIFY AND DOCUMENT EXISTING CONDITIONS AND DIMENSIONS ON THE JOB SITE PRIOR 

TO STARTING ANY WORK.
G. DO NOT SCALE THESE DRAWINGS FOR CONSTRUCTION PURPOSES.
H. ALL DUCTWORK SIZES ARE FREE AIR STREAM DIMENSIONS.
I. REFER TO ARCHITECTURAL ELEVATION DRAWINGS, FOR THE LOCATION OF ALL WALL 

MOUNTED DEVICES.
J. ALL TAPS TO DIFFUSERS SHALL BE SAME SIZE AS DIFFUSER NECK OPENING UNLESS 

OTHERWISE NOTED. 
K. CONTROL DEVICES SERVING AIR HANDLING UNIT AND HUMIDIFIER ARE TO BE INSTALLED 

AND WIRED BY THE CONTROLS CONTRACTOR.
L. PERFORM WORK IN ACCORDANCE WITH THE LATEST EDITIONS, REVISIONS, AMENDMENTS 

OR SUPPLEMENTS OF APPLICABLE STATUTES, ORDINANCES, CODES OR REGULATIONS OF 
FEDERAL, STATE AND LOCL AUTHORITIES HAVING JURISDICTION IN EFFECT ON THE DATE 
BIDS ARE RECEIVED.

M. WHERE CODES HAVE BEEN ESTABLISHED BY OSHA, UNDERWRITERS LABORATORY, ANSI, 
ASME, ASA, ASHRAE, ASM, ARI, NEC, NFPA, SMACNA, OR THE STATE FIRE INSURANCE 
REGULATORY BODY, FOLLOW THESE STANDARDS WHETHER OR NOT INDICATED ON THE 
DRAWINGS.

WEATHER STATION:  DENVER STAPLETON, CO USA #724690

ELEVATION: 5,289 FEET; LATITUDE: 39.767°N; LONGITUDE:  104.969°W

WINTER: 5.1°F DRY BULB (99%)

SUMMER: 91.2°F DRY BULB (1%)
60°F MEAN COINCIDENT WET BULB (1%)

ENTHALPY: 31.3 BTU/LB ENTHALPY AT 80.3°F MEAN COINCIDENT DRY BULB (1%)

SEISMIC: DESIGN CATEGORY 'D'

OCCUPANT SPACES:

WINTER: 70°F DRY BULB                          
SUMMER: 75°F DRY BULB 

CODE AND STANDARDS 

A. THE CONTRACTOR IS RESPONSIBLE FOR SITE INVESTIGATION PRIOR TO START OF WORK 
TO REVIEW EXISTING CONDITIONS.

B. PERFORM WORK IN ACCORDANCE WITH THE LATEST EDITIONS, REVISIONS, AMENDMENTS 
OR SUPPLEMENTS OF APPLICABLE STATUTES, ORDINANCES, CODES, OR REGULATIONS OF 
FEDERAL, STATE AND LOCAL AUTHORITIES HAVING JURISDICTION IN EFFECT ON THE DATE 
BIDS ARE RECEIVED.

C. WHERE CODES HAVE BEEN ESTABLISHED BY OSHA, UNDERWRITERS LABORATORY, ANSI, 
ASME, ASA, ASHRAE, ASTM, ARI, NEC, NFPA, SMACNA, OR THE STATE FIRE INSURANCE 
REGULATORY BODY, FOLLOW THESE STANDARDS WHETHER OR NOT INDICATED ON THE 
DRAWINGS.

D. THE CONTRACTOR IS RESPONSIBLE FOR ALL CUTTING, PATCHING AND REPAIRING OF 
MATERIALS AND FINISHES THAT ARE DISTURBED BY THEIR WORK. PATCH ALL SURFACES 
TO MATCH EXISTING. 

E. COORDINATE PHASING AND SEQUENCE OF WORK WITH ALL OTHER TRADES PRIOR TO 
COMMENCING DEMOLITION. 

F. CONTRACTOR TO COORDINATE DISPOSAL OF ALL EQUIPMENT AND MATERIALS OFF SITE 
WITH OWNER.

DEMOLITION NOTES 

MECHANICAL SCOPE NARRATIVE

AHU AIR HANDLING UNIT
VAV VARIABLE AIR VOLUME BOX (TERMINAL UNIT)
BB BASEBOARD HEATER
CB CONTROL BOX
CD SUPPLY AIR DIFFUSER 
CUH CABINET UNIT HEATER
DOAS DEDICATED OUTDOOR AIR SYSTEM
EF EXHAUST FAN
ET EXPANSION TANK
EG EXHAUST GRILL 
F-SE SMOKE EXHAUST FAN
F-SP SMOKE PRESSURIZATION FAN
FCU FAN COIL UNIT
FSD FIRE/SMOKE DAMPER
HX HEAT EXCHANGER
IRH GAS INFRARED HEATER
IRHVP INFRARED RADIANT HEATER VACUUM PUMP
LPS LOW PRESSURE STEAM
LS LINEAR SLOT DIFFUSER
MAU MAKEUP AIR HANDLING UNIT
P PUMP
RF RELIEF FAN
RG RETURN GRILL
S SENSOR
SD SMOKE DAMPER 
SG SUPPLY GRILL 
SRM SNOWMELT RADIANT MANIFOLD
UH UNIT HEATER

50 - 24 X 24
SA-A - 10(H)

24 X 24
RA-A

THIS CONSTRUCTION PACKAGE IS FOR NEW MECHANICAL EQUIPMENT, DUCTWORK, AND 
PIPING TO ACCOMMODATE THE RENOVATION OF EXISTING SPACE FROM OPEN OFFICE 
SPACE TO KITCHEN AND DINING OCCUPANCIES, INCLUDING SMALL ALLOCATION FOR 
ARTISTIC RETAIL SPACE.

CONNECT NEW DUCT TO EXISTING

TIE-IN NUMBER. REFER TO TIE-IN SCHEDULE.
X

VANED ELBOW (PROVIDE VANES IN ALL SQUARE OR 
RECTANGULAR ELBOWS, UNLESS NOTED OTHERWISE)

RADIUS ELBOW

TYPICAL SUPPLY AIR TEE 
WITH SPLITTER DAMPER

STANDARD ROUND BRANCH DUCT 
(CONICAL)

STANDARD RECTANGULAR BRANCH DUCT (45° TAKE-OFF)

STANDARD CONCENTRIC DUCT TRANSITION

STANDARD ECCENTRIC DUCT TRANSITION

RECTANGULAR-TO-ROUND DUCT TRANSITION 

SECTION THROUGH ROUND EXHUAST DUCT

ACCESS DOOR/PANEL

CEILING SUPPLY AIR DIFFUSER - ARROWS INDICATE 
PATTERN. NO PATTERN SHOWN EQUALS 4-WAY

CEILING RETURN AIR GRILLE OR RETURN REGISTER

CEILING EXHAUST AIR GRILLE OR EXHAUST REGISTER

SIDEWALL SUPPLY OR RETURN REGISTER OR GRILLE

SECTION THROUGH RECTANGULAR SUPPLY DUCT

SECTION THROUGH RECTANGULAR RETURN DUCT

SECTION THROUGH RECTANGULAR EXHAUST DUCT

IN-LINE 90 DEGREE DROP (RISE) IN DUCT

INCLINED RISE IN DUCT

INCLINED DROP IN DUCT

FLEXIBLE DUCT, SIZE AS SHOWN

DUCT PRESSURE CLASS. POINT OF CHANGE IN DUCT 
CONSTRUCTION

TRANSFER BOOT

1  2

UP

DN

AD

M

EQUIPMENT SYMBOLS

EXISTING EQUIPMENT TO BE REMOVED

EXISTING EQUIPMENT TO REMAIN

NEW EQUIPMENT

EQUIPMENT ABBREVIATIONS

ANNOTATION SYMBOLS

SUPPLY AIR DEVICES

CFM
FACE SIZE
NECK SIZE (SLOT DIFFUSER ONLY)

THROW AT 100 FPM (H) HORIZONTAL
        50 FPM  (V) VERTICAL

SPEC TYPE

APPLICATION

RETURN / EXHAUST AIR DEVICES

FACE SIZE (FACE WIDTH FOR CONTINUOUS SLOT)

SPEC TYPE

APPLICATION

1 KEYNOTE REFERENCE

POINT OF CONNECTION TO EXISTING

POINT OF DISCONNECTION FROM EXISTING

EXISTING

DEMOLISH

TEMPORARY / NEW

2

M-201

F

S

FS

LINEAR SUPPLY AIR GRILLE OR SUPPLY REGISTER

LINEAR RETURN AIR GRILLE OR RETURN REGISTER

SECTION THROUGH ROUND RETURN DUCT

SECTION THROUGH ROUND SUPPLY DUCT

MECHANIAL PIPING LABELS

PIPING SYMBOLS

PRESSURE GAGE WITH COCK

DIRECTION OF FLOW

BRANCH - TOP CONNECTION

BRANCH - SIDE CONNECTION

REDUCER

RISER UP

CAPPED PIPE

UNION

BRANCH - BOTTOM CONNECTION

RISE OR DROP IN PIPE

THERMOMETER

FLOW SWITCH

RISER DOWN (DN)

FLEX CONNECTION

FS

PRESSURE SWITCH
PS

GATE VALVE W/ 3/4" HOSE THREAD ADAPTER

SAFETY VALVE OR PRESSURE RELIEF VALVE

THREE-WAY CONTROL VALVE

VENTURI FLOW METER

PRESSURE REDUCING VALVE (PRV)

SOLENOID VALVE

ANGLE GATE VALVE

ANGLE GLOBE VALVE

OS&Y VALVE

OS&Y VALVE WITH SUPERVISORY SWITCH

VALVE IN RISE

CHECK VALVE

SHUTOFF VALVE

VALVE IN DROP

STRAINER WITH BLOWDOWN VALVE

TWO-WAY CONTROL VALVE

BALL VALVE

GAS COCK

CIRCUIT SETTER (CS)

BUTTERFLY VALVE

VACUUM BREAKER

PLUG VALVE

GATE VALVE

S

VALVE SYMBOLS

1

M1 SECTION CALLOUT

1

M1 DETAIL/VIEW CALLOUT

EQ

1 NON-POWERED EQUIPMENT TAG

EQ

1 ELECTRIC POWER EQUIPMENT TAG

EQ

1 GAS EQUIPMENT TAG

GEA GREASE EXHAUST

EA ENVIRONMENTAL EXHAUST

MUA MAKEUP AIR

OA OUTSIDE AIR

RA RETURN AIR

SA SUPPLY AIR

CHWS CHILLED WATER SUPPLY

CHWR CHILLED WATER RETURN

CD CONDENSATE DRAIN

CWR HEATING WATER RETURN

HWS HEATING WATER SUPPLY

PCR PUMPED CONDENSATE RETURN

RL REFRIGERANT LIQUID

RS REFRIGERANT SUCTION

HRWR HEAT RECOVERY WATER RETURN

HRWS HEAT RECOVERY WATER SUPPLY

24"x12"

DUCT

RECTANGULAR DUCT SIZE

24"/12" OVAL DUCT SIZE

24"Ø ROUND DUCT SIZE

A. 2021 INTERNATIONAL MECHANICAL CODE WITH CITY OF DENVER AMENDMENTS
B. 2021 INTERNATIONAL ENERGY CONSERVATION CODE WITH CITY OF DENVER 

AMENDMENTS
C. 2021 INTERNATIONAL BUILDING CODE WITH CITY OF DENVER AMENDMENTS
D. ASHRAE 90.1 AND 62.1
E. ALL STATE AND LOCAL AMENDMENTS

CODE NOTES

A. ALL WORK SHALL COMPLY WITH APPLICABLE CODES INCLUDING 2021 IBC, 
2021 IMC AND 2021 IECC.

B. AN AIR BALANCE REPORT SHALL BE PROVIDED TO THE BUILDING 
INSPECTOR TO ASSURE THAT DESIGNATED AIRFLOWS AND SYSTEM 
BALANCE IS ACHIEVED AT TIME OF FINAL INSPECTIONS.

C. BUILDING MECHANICAL SYSTEMS SHALL BE COMMISSIONED AS 
OUTLINED IN 2021 IECC SECTION C408.

D. A LETTER SHALL BE MADE AVAILABLE TO THE CODE OFFICIAL BY 
REQUEST, STATING THE OWNER OR OWNER'S AUTHORIZED AGENT HAS 
RECEIVED THE PRELIMINARY COMMISSIONING DOCUMENTATION.

E. ALL MATERIALS INSTALLED WITHIN A PLENUM SHALL MEET THE 
FLAME/SMOKE LISTED INDEX OF 25/50 WHEN TESTED IN ACCORDANCE 
WITH ASTM E84 OR UL 723, OR BE INSTALLED TO COMPLY WITH THE 
REQUIREMENTS OF SECTION 703.3 OF THE 2021 IBC.

F. PIPE SUPPORTS SHALL BE PROVIDED IN ACCORDANCE WITH SECTION 
305.4 AND ANSI/MSS SP-58.

G. ALL EQUIPMENT INSTALLED ON ELEVATED ROOFS SHALL BE LOCATED A 
MINIMUM OF 10'-0" FROM ROOF EDGE PER 2015 IMC SECTION 306.

H. BUILDING HEATING AND COOLING LOADS ARE PERFORMED IN 
ACCORDANCE WITH ASHRAE/ACCA STANDARD 183, THROUGH THE USE 
OF COMPUTER LOAD CALCULATION PROCEDURES IN ACCORDANCE WITH 
2021 IMC 312, AND 2021 IECC CHAPTER 3.  THE METHODOLOGY UTILIZED 
IN LOAD CALCULATIONS IS TETD-TA1 IN ACCORDANCE WITH ASHRAE 
STANDARD 183, APPENDIX A.  BUILDING PROPERTIES UTILIZED FOR 
HEATING AND COOLING LOAD CALCULATIONS ARE BASED ON ENVELOPE 
DESIGN, FENESTRATION, LIGHTING, OCCUPANCY AS OUTLINES ON THE 
CONSTRUCTION DOCUMENTS, AND WEATHER CONDITIONS PER IECC 
SECTION C402.

I. BUILDING PROPERTIES FOR BUILDING HEATING AND COOLING LOAD 
CALCULATIONS SHALL BE PERFORMED BASED ON DESIGN ENVELOPE, 
FENESTRATION, LIGHTING, OCCUPANCY AND WEATHER CONDITIONS AS 
OUTLINED ON THE CONSTRUCTION DOCUMENTS PER 2021 IECC SECTION 
C402.  REFER TO ARCHITECTURAL AND ELECTRICAL FOR 
REPRESENTATIVE ENVELOPE AND LIGHTING INFORMATION.

J. MECHANICAL VENTILATION SHALL BE IN COMPLIANCE WITH 2021 IMC 
SECTION 403.

K. ALL DUCTWORK SHALL BE CONSTRUCTED, INSTALLED, AND SEALED PER 
2021 IMC SECTION 603.

L. PIPING SHALL BE INSTALLED TO PREVENT DETRIMENTAL STRAINS AND 
STRESSES PER 2021 IMC SECTION 1206.

M. REFRIGERATION EQUIPMENT SHALL MEET THE REQUIREMENTS OF 2021 
IMC SECTION 1102.  PIPING AND SYSTEMS SHALL BE PROVIDED IN 
ALIGNMENT WITH ASHRAE STANDARD 15 AND 34.

N. BUILDING MECHANICAL HEATING AND COOLING EQUIPMENT SHALL MEET 
MINIMUM ENERGY EFFICIENCIES OUTLINES IN 2021 IECC SECTION C403.

O. DEMAND CONTROLLED VENTILATION SHALL BE PROVIDED FOR ALL 
SPACES MEETING THE REQUIREMENTS OF 2021 IECC C403.7.1.

P. COOLING COIL CONDENSATE DRAINAGE SHALL BE INSTALLED IN 
ACCORDANCE WITH 2021 IFGC SECTION 307, 2021 IMC SECTION 307, AND 
2021 IPC CHAPTER 7.

DUCT INSULATION SCHEDULE

GENERAL NOTES: REMARK NOTES:

1.

2.

3.

A.

B.  

SIZE LOCATION
INSULATION 

MATERIAL
REMARKS

INSULATION 

THICKNESS
SERVICE

ALL
INDOOR 

CONCEALED
GLASS FIBER
DUCT WRAP

A
R-6 MIN. 

(INSTALLED)

GLASS FIBER 
DUCT WRAP

R-6 MIN.
(INSTALLED)

ROUND & RECTANGULAR
GENERAL EXHAUST

NOT REQUIRED -

RECTANGULAR 
SUPPLY & RETURN

ACOUSTIC
DUCT LINER

-

RECTANGULAR
SUPPLY, RETURN & OUTDOOR AIR

ALL

ALL

ALL

INDOOR 
CONCEALED

INDOOR 
CONCEALED

INDOOR 
CONCEALED

ROUND
SUPPLY, RETURN & OUTDOOR AIR

REFER TO PROJECT SPECIFICATIONS FOR ADDITIONAL INSULATION 
REQUIREMENTS.

ALL INSULATION MATERIALS INSTALLED WITHIN THE PLENUM SHALL 
MEET THE FLAME/SMOKE REQUIREMENTS OF 25/50 (ASTM E84).

DUCT INSULATION SHALL BE INSTALLED IN MULTIPLE LAYERS (OR OF 
SUFFICIENT THICKNESS TO PROVIDE LISTED R-VALUES PER 2021 
IECC C403.12.1.

DUCT INSULATION REQUIRED WHERE DESIGN TEMPERATURE BETWEEN 
INTERIOR AND EXTERIOR OF THE DUCT IS NOT GREATER THAN 15°F 
(2021 IECC C403.12.1 EXCEPTION 2).

PROVIDE MULTIPLE LAYERS AS REQUIRED BY MANUFACTURER'S 
INSTRUCTIONS TO PROVIDE 1-HR FIRE RATED ENCLOSURE.

A

A

A

ALL
INDOOR 

CONCEALED
1 HR MIN. FIRE RATED 
GLASS FIBER BLANKET

A, B
1-HR. FIRE 

RATING MIN.

NOT REQUIRED

R-6 MIN.
(INSTALLED)

RECTANGULAR
SUPPLY & RETURN AIR

ACOUSTIC DUCT 
LINER

RECTANGULAR 
OUTSIDE AIR

GLASS FIBER 
DUCT WRAP

RECTANGULAR & ROUND
GREASE EXHAUST

ALL

ALL

ALL

INDOOR 
EXPOSED

INDOOR 
EXPOSED

INDOOR 
EXPOSED

ROUND
SUPPLY & RETURN AIR

A

-

-
R-6 MIN.

(INSTALLED)

-

PIPE INSULATION SCHEDULE

GENERAL NOTES: REMARK NOTES:

1.

2.

3.

A. 

B. 

PIPE SIZE

(IN)

INSULATION 

MATERIAL
REMARKS

INSULATION 

THICKNESS (IN.)
SERVICE

0 - 6
GLASS FIBER 

WITH ASJ
A1

STEAM
GLASS FIBER 

WITH ASJ

CHILLED WATER

REFER TO PROJECT SPECIFICATIONS FOR ADDITIONAL 
INSULATION REQUIREMENTS.

ALL INSULATION MATERIALS INSTALLED WITHIN THE 
PLENUM SHALL MEET THE FLAME/SMOKE 
REQUIREMENTS OF 25/50 (ASTM E84).

INSULATION NOT REQUIRED FOR PIPIG CONVEYING 
WATER AT AMBIENT TEMPERATURES OF 60°F-105°F, 
PER 2021 IECC C403.12.3 EXCEPTIONS.

FOR PIPING SMALLER THAN 1-1/2" INSTALLED WITHIN A 
PARTITION IN A CONDITIONED SPACE, INSULATION 
REDUCTION OF UP TO 1" BUT NOT LESS THAN 1" (2021 
IECC TABLE C403.12.3, NOTE A).

UPPER LIMITS FOR HEATING PIPING UTILIZED TO 
DEFINE MINIMUM INSULATION REQUIREMENTS.

A, B0 - 6 1 1/2

®

Date:

Proj. No.:

PLOT DATE/TIME:

Drawing No.: 

D
ra

w
in

g
 T

it
le

: 

D

C

B

A

1 2 3 4 5

E

6

REUSE OF DOCUMENTS: THIS DOCUMENT, AND THE IDEAS AND DESIGNS INCORPORATED HEREIN, AS AN INSTRUMENT OF PROFESSIONAL SERVICE, IS THE 
PROPERTY OF JACOBS AND IS NOT TO BE USED, IN WHOLE OR IN PART, FOR ANY OTHER PROJECT WITHOUT THE WRITTEN AUTHORIZATION OF JACOBS.

D
S

G
N

D
R

C
H

K
A

P
V

D

A
P

V
D

B
Y

R
E

V
IS

IO
N

D
A

T
E

N
O

.

©
J
a
c
o
b
s
  
2
0
2
3
  
A

L
L
 R

IG
H

T
S

 R
E

S
E

R
V

E
D

717 17TH STREET, SUITE 2750
DENVER, CO 80202
WWW.JACOBS.COM

DESIGNER OF RECORD

20251218

12/18/2025 11:50:45 AM Autodesk Docs://US CO_WXYB6506_Denver_McNichols First Floor Build Out/MNFF_JAC_MECH.rvt

WXYB6506

M-001

M
c
N

IC
H

O
L

S
 F

IR
S

T
 F

L
O

O
R

B
U

IL
D

 O
U

T

R
A

 /
 D

A
R

A
 /
 D

A
P

F
D

R

M
E

C
H

A
N

IC
A

L
 L

E
G

E
N

D
 A

N
D

G
E

N
E

R
A

L
 N

O
T

E
S

144 W COLFAX AVE
DENVER, CO 80202

0
2

0
2

5
1
2

1
8

IS
S

U
E

D
 F

O
R

 P
E

R
M

IT
 D

R
A

W
IN

G
S

12-18-2025



®

Date:

Proj. No.:

PLOT DATE/TIME:

Drawing No.: 

D
ra

w
in

g
 T

it
le

: 

D

C

B

A

1 2 3 4 5

E

6

REUSE OF DOCUMENTS: THIS DOCUMENT, AND THE IDEAS AND DESIGNS INCORPORATED HEREIN, AS AN INSTRUMENT OF PROFESSIONAL SERVICE, IS THE 
PROPERTY OF JACOBS AND IS NOT TO BE USED, IN WHOLE OR IN PART, FOR ANY OTHER PROJECT WITHOUT THE WRITTEN AUTHORIZATION OF JACOBS.

D
S

G
N

D
R

C
H

K
A

P
V

D

A
P

V
D

B
Y

R
E

V
IS

IO
N

D
A

T
E

N
O

.

©
J
a
c
o
b
s
  
2
0
2
3
  
A

L
L
 R

IG
H

T
S

 R
E

S
E

R
V

E
D

717 17TH STREET, SUITE 2750
DENVER, CO 80202
WWW.JACOBS.COM

DESIGNER OF RECORD

20251218

12/18/2025 11:50:45 AM Autodesk Docs://US CO_WXYB6506_Denver_McNichols First Floor Build Out/MNFF_JAC_MECH.rvt

WXYB6506

M-002

M
c
N

IC
H

O
L

S
 F

IR
S

T
 F

L
O

O
R

B
U

IL
D

 O
U

T

R
A

 /
 D

A
R

A
 /
 D

A
P

F
D

R

M
E

C
H

A
N

IC
A

L
 C

O
D

E
 N

O
T

A
T

IO
N

144 W COLFAX AVE
DENVER, CO 80202

0
2

0
2

5
1
2

1
8

IS
S

U
E

D
 F

O
R

 P
E

R
M

IT
 D

R
A

W
IN

G
S

  Outdoor air intake flow provided (measured or design)   (cfm) 4,300

  Outdoor air intake flow (required by 62.1) Vot   (cfm) 4,307   Vou / Ev

  Ventilation efficiency Ev 0.93   Ventilation efficiency from critical zone

  Which method from ASHRAE 62.1 is being used to determine system ventilation efficiency (Ev)? Appendix A

  Average outdoor air fraction Xs 0.70   Vou / Vps

  System primary airflow (at condition analyzed) Vps (cfm) 5,684

  Uncorrected outdoor air intake Vou (cfm) 4,005.67   D ∑ (Rp Pz) + ∑(Ra Az)
  Occupant diversity D 1.00   Ps / ∑Pz

  Sum of zone population sum of Pz (people) 406.48   ∑Pz

  System population Ps (people) 406.48

  System area As (sq ft) 2,685   Net occupiable floor area served by the ventilation system

0 STORAGE 122A Occupiable storage rooms for dry materials 41 Yes 0.82 1.00 18.65 126 126 0.75 1.00

0 Storage Occupiable storage rooms for dry materials 86 Yes 1.72 1.00 39.13 141 141 0.75 1.00

0 OFFICE 121 Office space 98 Yes 4.90 1.00 54.14 300 300 0.75 1.00
0 Janitor rm Occupiable storage rooms for liquids or gels 52 Yes 1.04 1.00 43.94 81 81 0.75 1.00

0 ELEC 118 Electrical equipment rooms 70 Yes 0.00 1.00 27.30 303 303 0.75 1.00

0 Corridor 110 Corridors 262 Yes 0.00 1.00 102.16 391 391 0.75 1.00

0 Art Marketplace 104 Museums / galleries 865 Yes 346.00 1.00 2046.59 1,737 1,737 0.75 1.00
0 Dining served by AHU-2 Restaurant dining rooms 1,211 No 52.00 1.00 1673.75 2,605 2,605 0.75 1.00

(sq ft) (people) (cfm) (cfm) (cfm)

Az Pz Ez Voz Vdz Vpz Er Ep

Zone Name
and Number

Occupancy
Category

Zone
Floor Area

Are you using
default value for

zone
population?

Zone
Population

Zone Air
Distribution

Effectiveness

Zone
Outdoor
Airflow

Zone
Discharge Airflow

Zone
Primary
Airflow

Zone Secondary
Recirculation

Fraction

Zone Primary Air
Fraction

  All zones are included in the VRP calculation   Yes

  Condition analyzed (impacts Ez, Vdz, Vpz and Vps)   Cooling

  System name and number   AHU-2

AHU-2

Multiple zone

  Outdoor air intake flow provided (measured or design) (cfm) 3,450

  Outdoor air intake flow (required by 62.1) Vot (cfm) 3,453   ∑Voz

  System population Ps (people) 253.10   ∑Pz

  System area (sq ft) As (sq ft) 3,252.00   ∑Az

0 Chef/ manager office 118 Office space 78 Yes 3.90 1.00 33.15 10

0 Kitchen 117 Kitchen (cooking) 786 Yes 157.20 1.00 1068.96 215

0 Dining 106 Restaurant dining rooms 2,143 No 92.00 1.00 2,278.30 1080
0 Corridor 116 Corridors 245 Yes 0.00 1.00 73.50 20

A Vbz / Ez

B (sq ft) (people) (cfm) (cfm)

Az Pz Ez Voz (measured or design)

Zone Name
and Number

Occupancy
Category

Zone
Floor Area Are you using

default value for
zone population?

Zone
Population

Zone Air
Distribution

Effectiveness

Zone
Outdoor
Airflow

Zone
Outdoor

Airflow Provided

  Condition analyzed (impacts Ez)   Cooling

  System name and number   MAU-1

MAU-1

100% Outdoor air

12-18-2025



15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0.5

B

C

D

E

F

G

1

(E)AHU

2

(E)AHU

(D)28"x12"RA

(D)18"x20"RA

(D)36"x24"RA

(D
)2

2
"x

1
6
"R

A

1

(E)CU

1

(E)AC

(E)30"øOA
UP TO 10'-0"
AFG

(D)24"x40"OA

(D)54"x18"SA

(D)22"x16"RA

(E)40"x23"SA
UP

16

001

002

(E)30"øOA
UP TO 10'-0"
AFG

(E)5"LPS

(E
)5

4
"x

2
0
"R

A

A

CAP END

(E)4"CHWS(E)4"CHWR

(E)2"CHWS
(E)2"CHWR

(E)1"CHWS (E)1"CHWR

009

012

(E)1 1/4"LPC

(E)2"LPS

EXISTING TO REMAIN

EXISTING TO BE DEMOLISHED

POINT OF DISCONNECTION

N

SHEET KEYNOTES## ## #####
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1/8" = 1'-0"MD100

SUB BASEMENT - MECHANICAL
DEMOLITION PLAN1

A. EXISTING DUCTWORK, PIPING, EQUIPMENT, ETC. SHOWN HAS 
BEEN COMPILED FROM RECORD DRAWINGS, PREVIOUS DESIGN 
PLANS, AND SPOT FIELD OBSERVATIONS. NEITHER THE 
ACCURACY OF THESE PLANS NOR THE EXTENT OF 
UNDOCUMENTED CHANGES SINCE HAS BEEN FULLY FIELD 
VERIFIED.  THIS INFORMATION IS SHOWN TO HELP IDENTIFY THE 
"SCOPE OF WORK", BUT ANY PRICING EXERCISE OR BID 
SHOULD INVOLVE A THOROUGH REVIEW OF FIELD CONDITIONS 
PRIOR TO FINALIZING.

B. THE DRAWINGS ARE DIAGRAMMATIC IN NATURE. DEMOLISHED 
WORK IS SHOWN BOLD AND DASHED TO REFLECT THE 
GENERAL DEMOLITION SCOPE. UTILIZE THE ARCHITECTURAL 
DRAWINGS AND MECHANICAL PLANS TO FURTHER DEFINE THE 
LIMITS OF DEMOLITION WORK.

C. EXISTING DUCTS TO REMAIN SHALL BE PATCHED AND SEALED 
AT ALL POINTS OF DISCONNECTION NOT OTHERWISE BEING 
RECONNECTED WITH NEW WORK. 

D. CAP OR COVER DUCT OPENINGS DURING DEMOLITION AND 
CONSTRUCTION (TYPICAL).

E. CONTRACTOR TO COORDINATE ALL NEW WORK WITH EXISTING 
SYSTEMS, RELOCATING COMPONENTS AS NECESSARY.

F. MAINTAIN SYSTEM CONTINUITY FOR ALL SYSTEMS THAT PASS 
THROUGH DEMOLITION SCOPE AREA AND SERVE OTHER AREAS 
OUTSIDE THE SCOPE OF WORK.

001 REMOVE AHU-1 INCLUDING ACCESSORIES FOR REPLACMENT WITH
NEW MAU-1.

002 REMOVE DUCTWORK AS SHOWN FOR COORDINATION WITH
DISTRIBUTION FOR NEW WORK.

009 DEMOLISH AHU-1 PIPING AS REQUIRED AND PREP NEW PIPING
CONNECTION FOR MAU-1.

012 DEMOLISH DUMBWAITER AND ALL ASSOCIATED ACCESSORIES.
REMOVE ALL ABANDONED PIPING, DUCTWORK, AND CONDUIT
FROM THE DUMBWAITER SHAFT
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16'4' 8'0'2'4'6'8'

1/8" = 1'-0"MD101

LEVEL ONE - MECHANICAL
DEMOLITION PLAN1

A. EXISTING DUCTWORK, PIPING, EQUIPMENT, ETC. SHOWN HAS 
BEEN COMPILED FROM RECORD DRAWINGS, PREVIOUS DESIGN 
PLANS, AND SPOT FIELD OBSERVATIONS. NEITHER THE 
ACCURACY OF THESE PLANS NOR THE EXTENT OF 
UNDOCUMENTED CHANGES SINCE HAS BEEN FULLY FIELD 
VERIFIED.  THIS INFORMATION IS SHOWN TO HELP IDENTIFY THE 
"SCOPE OF WORK", BUT ANY PRICING EXERCISE OR BID 
SHOULD INVOLVE A THOROUGH REVIEW OF FIELD CONDITIONS 
PRIOR TO FINALIZING.

B. THE DRAWINGS ARE DIAGRAMMATIC IN NATURE. DEMOLISHED 
WORK IS SHOWN BOLD AND DASHED TO REFLECT THE 
GENERAL DEMOLITION SCOPE. UTILIZE THE ARCHITECTURAL 
DRAWINGS AND MECHANICAL PLANS TO FURTHER DEFINE THE 
LIMITS OF DEMOLITION WORK.

C. EXISTING DUCTS TO REMAIN SHALL BE PATCHED AND SEALED 
AT ALL POINTS OF DISCONNECTION NOT OTHERWISE BEING 
RECONNECTED WITH NEW WORK. 

D. CAP OR COVER DUCT OPENINGS DURING DEMOLITION AND 
CONSTRUCTION (TYPICAL).

E. CONTRACTOR TO COORDINATE ALL NEW WORK WITH EXISTING 
SYSTEMS, RELOCATING COMPONENTS AS NECESSARY.

F. MAINTAIN SYSTEM CONTINUITY FOR ALL SYSTEMS THAT PASS 
THROUGH DEMOLITION SCOPE AREA AND SERVE OTHER AREAS 
OUTSIDE THE SCOPE OF WORK. 

G. PRIOR TO DEMOLITION, MEASURE AIRFLOW FROM SUPPLY AND 
EXHAUST DIFFUSER AS NOTED IN THE PLAN. ALSO INCLUDE 
AHU-2 AND EF-1 FOR AIRFLOW PERFORMANCE FOR 
REFERENCE. SUBMIT THE RESULT FOR REVIEW BEFORE 
STARTING CONSTRUCTION.

002 REMOVE DUCTWORK AS SHOWN FOR COORDINATION WITH
DISTRIBUTION FOR NEW WORK.

003 TYPICAL; REMOVE AIR DEVICES AS SHOWN FOR COORDINATION
WITH DISTRIBUTION FOR NEW WORK.

005 BEFORE WORK COMMENCES, MEASURE THE AIRFLOW OF ALL
THE SUPPLY AND RETURN GRILLES OF AHU-2 AND SUBMIT THE
RESULT FOR REVIEW BEFORE STARTING CONSTRUCTION.

006 BEFORE WORK COMMENCES, MEASURE THE AIRFLOW OF ALL
THE SUPPLY AND EXHAUST GRILLES SERVING THE RESTROOM,
AND SUBMIT THE RESULT FOR REVIEW BEFORE STARTING
CONSTRUCTION.

007 REMOVE EXISTING BASEBOARD HEATERS ALONG WITH
ASSOCIATED ACCESSORIES. DEMOLISH ALL PIPING BACK TO THE
MAIN AND CAP.

010 RELOCATE EXISTING STEAM CONDENSATE PIPE AS SHOWN IN
M-101.

011 REMOVE EXISTING BASEBOARD HEATER, PIPING, AND
ACCESSORIES BACK TO MAIN SUPPLY. PREP FOR NEW PIPING
CONNECTION
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LEVEL THREE - MECHANICAL
DEMOLITION PLAN1

A. EXISTING DUCTWORK, PIPING, EQUIPMENT, ETC. SHOWN HAS 
BEEN COMPILED FROM RECORD DRAWINGS, PREVIOUS DESIGN 
PLANS, AND SPOT FIELD OBSERVATIONS. NEITHER THE 
ACCURACY OF THESE PLANS NOR THE EXTENT OF 
UNDOCUMENTED CHANGES SINCE HAS BEEN FULLY FIELD 
VERIFIED.  THIS INFORMATION IS SHOWN TO HELP IDENTIFY THE 
"SCOPE OF WORK", BUT ANY PRICING EXERCISE OR BID 
SHOULD INVOLVE A THOROUGH REVIEW OF FIELD CONDITIONS 
PRIOR TO FINALIZING.

B. THE DRAWINGS ARE DIAGRAMMATIC IN NATURE. DEMOLISHED 
WORK IS SHOWN BOLD AND DASHED TO REFLECT THE 
GENERAL DEMOLITION SCOPE. UTILIZE THE ARCHITECTURAL 
DRAWINGS AND MECHANICAL PLANS TO FURTHER DEFINE THE 
LIMITS OF DEMOLITION WORK.

C. EXISTING DUCTS TO REMAIN SHALL BE PATCHED AND SEALED 
AT ALL POINTS OF DISCONNECTION NOT OTHERWISE BEING 
RECONNECTED WITH NEW WORK. 

D. CAP OR COVER DUCT OPENINGS DURING DEMOLITION AND 
CONSTRUCTION (TYPICAL).

E. CONTRACTOR TO COORDINATE ALL NEW WORK WITH EXISTING 
SYSTEMS, RELOCATING COMPONENTS AS NECESSARY.

F. MAINTAIN SYSTEM CONTINUITY FOR ALL SYSTEMS THAT PASS 
THROUGH DEMOLITION SCOPE AREA AND SERVE OTHER AREAS 
OUTSIDE THE SCOPE OF WORK.

013 BEFORE WORK COMMENCES, MEASURE EF-1 AIRFLOW
PERFORMANCE FOR REFERENC AND SUBMIT THE RESULT FOR
REVIEW BEFORE STARTING CONSTRUCTION.
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SUB BASEMENT - MECHANICAL PLAN1

A. THE DRAWINGS ARE DIAGRAMMATIC IN NATURE. THE 
CONTRACTOR IS RESPONSIBLE FOR ALL OFFSETS, 
TRANSITIONS, ELBOWS, ETC. AS REQUIRED IN DUCTWORK, 
PIPING, ETC. TO COMPLETE THE WORK IN A CLEAN 
FUNCTIONAL INSTALLATION THAT IS FULLY COORDINATED 
WITH ALL OTHER TRADES. ANY PRICING EFFORT SHALL 
TAKE THESE FACTORS INTO ACCOUNT.

B. PROVIDE TURNING VANES IN ALL 90 DEG RECTANGULAR 
DUCT ELBOWS.

C. PROVIDE INSULATION FOR THE UNINSULATED CHILLED 
WATER, STEAM, AND STEAM CONDENSATE PIPING WITHIN 
THE SCOPE OF WORK, AND REPLACE ANY EXISTING 
DAMAGED INSULATION.

101 1 1/4-INCH STEAM PIPE. CONNECT TO THE EXISTING STEAM PIPE
THAT PREIOUSLY SERVED AHU-1.

102 1-INCH STEAM CONDENSATE PIPE. CONNECT TO THE EXISTING
STEAM CONDENSATE PIPE THAT PREIOUSLY SERVED AHU-1.

103 COOLER AND FREEZER CONDENSING UNIT REFER TO FOOD
SERVICE SHEET.

104 2 1/2-INCH CHILLED WATER PIPE. CONNECT TO THE EXISTING
CHILLED WATER PIPING SERVING AHU-1.

105 1/2-INCH CHILLED WATER PIPE. TERMINATE WITHIN THREE FEET
OF THE CONDENSER. PROVIDE ISOLATION AND BALANCING
VALVES. THE GENERAL CONTRACTOR IS TO COORDINATE WITH
THE FOOD AND SERVICES CONTRACTOR.

106 3/4-INCH LPS/LPC PIPE UP TO THE BASEBOARD HEATER.

107 CONTRACTOR TO REVIEW STRUCTURAL PENETRATION AND
NOTIFY OR SUBMIT PROPOSED MODIFICATIONS TO ENGINEER
FOR REVIEW AND APPROVAL PRIOR TO WORK.

108 INSTALL NEW AIR HANDLING EQUIPMENT SUSPENDED FROM
STRUCTURE ABOVE, AT AFF CLEARANCE MATCHING DEMOLISHED
EQUIPMENT.
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(50) - 6"ø
CD-1

24"x14" SA

(500) - 18"x10"
SG-2 (TYP. 4)

1
8
"ø

 O
A

18"ø OA
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2

EF

121

OFFICE 1

18"ø GEA 24"x12" OA
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" 
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201

203

202

122A

STORAGE

INTAKE HOOD 

(85) - 6"x4"
SG-1

(400) - 16"x8"
SG-1 (TYP. 2)

205

204

MD-1

1 1/2"CHWR

1 1/2"CHWS

12"ø SA(180) - 6"/5"-3"x3"
LS-1

40"x20" RA

1

CAC

8"x4" SA

T

T T

T

206

207

BBR-1 BBR-1 BBR-1 BBR-1

208

TYP

(220) - 8"ø
CD-1

(100) - 8"x4"
SG-1

1

FCU

(35) - 6"x4"
SG-1

(200) - 6"/5"-3"x3"
LS-1 (TYP OF 3)

(170) - 6"/5"-3"x3"
LS-1 (TYP OF 3)

30"x18"
RG-1  (TYP. 2)

30"x18"
RG-1

209
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209

209

209

210

211

12"ø SA

10"ø SA

222

(150) - 12"x4"
SG-2 (TYP. 2)
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16'4' 8'0'2'4'6'8'

1/8" = 1'-0"M-101

LEVEL ONE - MECHANICAL PLAN1

A. THE DRAWINGS ARE DIAGRAMMATIC IN NATURE. THE 
CONTRACTOR IS RESPONSIBLE FOR ALL OFFSETS, 
TRANSITIONS, ELBOWS, ETC. AS REQUIRED IN DUCTWORK, 
PIPING, ETC. TO COMPLETE THE WORK IN A CLEAN 
FUNCTIONAL INSTALLATION THAT IS FULLY COORDINATED 
WITH ALL OTHER TRADES. ANY PRICING EFFORT SHALL 
TAKE THESE FACTORS INTO ACCOUNT.

B. PROVIDE TURNING VANES IN ALL 90 DEG RECTANGULAR 
DUCT ELBOWS

C. PROVIDE INSULATION FOR THE UNINSULATED CHILLED 
WATER, STEAM, AND STEAM CONDENSATE PIPING WITHIN 
THE SCOPE OF WORK, AND REPLACE ANY EXISTING 
DAMAGED INSULATION.

201 REFER TO FOOD SERVICE SHEET FOR COOLER AND FREEZER
INFROMATION.

202 KITCHEN HOOD EXHAUST DUCT REFER TO THE FOOD SERVICE
SHEET FOR CONTINUATION.

203 22x22 TRANSFER BOOT WITH RG-2 CEILING GRILLE.

204 RE-BALANCE RESTROOMS SUPPLY AIR FLOW AS INDICATED ON
THE PLAN.

205 RE-BALANCE RESTROOMS EXHAUST AIR FLOW AS INDICATED ON
THE PLAN.

206 NEW LOCATION OF EXISTING STEAM CONDENSATE AND PROVIDE
ALL THE NECESSARY FITTINGS FOR TRANSITION FROM ABOVE AND
BELOW THE NEW FLOOR SLAB.

207 1 1/2-INCH CHILLED WATER PIPE. CONNECT TO THE MAIN CHILLED
WATER PIPE IN THE BASEMENT. REFER TO M-100.

208 PROVIDE NEW PIPING AND ACCESSORIES PER 7/502 DETAIL.

209 PROVIDE W.M.S. 1/2"X1/2" WIRE MESH SCREEN OVER END OF DUCT
WITH FRAME.

210 3/4 INCH CONDENSATE PIPE. TERMINATE AT THE NEAREST
AVAILABLE DRAIN.

211 INSTALL AIR CURTAIN WITH THE BOTTOM MOUNTED AT 8'-0" ABOVE
FINISHED FLOOR

222 INSTALL CLEANOUT ACCESS DOOR.

223 CONTRACTOR TO REVIEW STRUCTURAL PENETRATION AND
NOTIFY OR SUBMIT PROPOSED MODIFICATIONS TO ENGINEER FOR
REVIEW AND APPROVAL PRIOR TO WORK.
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A. THE DRAWINGS ARE DIAGRAMMATIC IN NATURE. THE 
CONTRACTOR IS RESPONSIBLE FOR ALL OFFSETS, 
TRANSITIONS, ELBOWS, ETC. AS REQUIRED IN DUCTWORK, 
PIPING, ETC. TO COMPLETE THE WORK IN A CLEAN 
FUNCTIONAL INSTALLATION THAT IS FULLY COORDINATED 
WITH ALL OTHER TRADES. ANY PRICING EFFORT SHALL 
TAKE THESE FACTORS INTO ACCOUNT.

B. PROVIDE TURNING VANES IN ALL 90 DEG RECTANGULAR 
DUCT ELBOWS

16'4' 8'0'2'4'6'8'

1/8" = 1'-0"M-102

LEVEL TWO - MECHANICAL PLAN1
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(E)26"x20"EA
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301

(E)18"ø EA UP
THRU ROOF

(E)26"x20" EA DN
IN CHASE TO FLOORS BELOW

001

SERVICE ELEVATOR

2

ELEVATOR

A

12"ø EA

18"ø GEA

18"ø GEA

18"⌀ GREASE EXHAUST 
DUCT EXTENDS UP GEF-1

12"⌀ EXHAUST DUCT EXTENDS 
UP THROUGH THE ROOF

12"⌀ EXHAUST DUCT 
DOWN TO LEVEL 1

18"⌀ GEA DUCT 
DOWN TO LEVEL 1
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16'4' 8'0'2'4'6'8'

1/8" = 1'-0"M-103

LEVEL THREE - DUCTWORK PLAN1

A. THE DRAWINGS ARE DIAGRAMMATIC IN NATURE. THE 
CONTRACTOR IS RESPONSIBLE FOR ALL OFFSETS, 
TRANSITIONS, ELBOWS, ETC. AS REQUIRED IN DUCTWORK, 
PIPING, ETC. TO COMPLETE THE WORK IN A CLEAN 
FUNCTIONAL INSTALLATION THAT IS FULLY COORDINATED 
WITH ALL OTHER TRADES. ANY PRICING EFFORT SHALL 
TAKE THESE FACTORS INTO ACCOUNT.

B. PROVIDE TURNING VANES IN ALL 90 DEG RECTANGULAR 
DUCT ELBOWS.

301 REBALANCE THE RESTROOMS EXHAUST FAN TO MATCH THE NEW
AIRFLOW.

302 INSTALL CLEANOUT ACCESS DOOR.

303 ENCLOSE THE EXHAUST DUCT WITH A 2-HOUR FIRE-RATED WRAP
UP TO THE ROOF.

304 CONTRACTOR TO REVIEW STRUCTURAL PENETRATION AND
NOTIFY OR SUBMIT PROPOSED MODIFICATIONS TO ENGINEER
FOR REVIEW AND APPROVAL PRIOR TO WORK.
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A. THE DRAWINGS ARE DIAGRAMMATIC IN NATURE. THE 
CONTRACTOR IS RESPONSIBLE FOR ALL OFFSETS, 
TRANSITIONS, ELBOWS, ETC. AS REQUIRED IN DUCTWORK, 
PIPING, ETC. TO COMPLETE THE WORK IN A CLEAN 
FUNCTIONAL INSTALLATION THAT IS FULLY COORDINATED 
WITH ALL OTHER TRADES. ANY PRICING EFFORT SHALL 
TAKE THESE FACTORS INTO ACCOUNT.

B. PROVIDE TURNING VANES IN ALL 90 DEG RECTANGULAR 
DUCT ELBOWS.

401 INSTALL CLEANOUT ACCESS DOOR.

402 INSTALL A SAFETY HARNESS TIE-OFF POINT NEAR THE EXHAUST
FAN.

403 12-INCH EXHAUST DUCT GOOSENECK VENT

404 EXISTING OPENING LOCATION AND SIZE TO BE VERIFIED IN FIELD
BY CONTRACTOR PRIOR TO GEF AND GEA DUCTWORK
INSTALLATION.
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REFER TO SPECIFICATIONS
CONCERNING INSULATION

TURNING VANES 
(TYPICAL)

VERTICAL 
SUPPLY  DUCT

VD

TR

VD

VD

45 DEGREES

VD

VD

VD

SEAL ALL 
AROUND

SUPPLY 
AIRFLOW

1" MIN. ON TOP AND 
BOTTOM

MAIN DUCT

EQUAL TO REQUIRED 
BRANCH DUCT DIA.

LOCKING MANUAL BALANCING 
DAMPER. DAMPER TO HAVE REMOTE 
ACTUATOR IF IT IS NOT ACCESSIBLE 

SEAL ALL 
AROUND

SUPPLY 
AIRFLOW

45°

ADJUSTABLE ELBOW 
RINGS

MAIN DUCT

EQUAL TO REQUIRED 
BRANCH DUCT DIMENSIONS 
OR AIR DEVICE.

1/4 BRANCH DUCT WIDTH,  
MINIMUM 4"

1" MINIMUM ON TOP 
AND BOTTOM

45° LOCKING MANUAL BALANCING 
DAMPER. DAMPER TO HAVE REMOTE 
ACTUATOR IF IT IS NOT ACCESSIBLE. 
DAMPER SHALL NOT PROJECT INTO 
THE MAIN DUCT'S SUPPLY AIR STREAM

NOTE:
FOR RETURN/EXHAUST DUCT INSTALLATION THE ANGLE IS IN 
THE OPPOSITE DIRECTION

INSTALLATION WITH 
GYPSUM CEILING

CEILING GRILLE WITH FLANGE 
INSTALLED IN GYPSUM CEILING

CEILING 
GRILLE

CEILING
GRILLE

DUCT
LINING

TRANSFER DUCT SAME 
SIZE AS GRILLE UNLESS 
OTHERWISE NOTED

TEES
TILE CEILING

HANGER

NOTES:

REFER TO FLOOR PLANS FOR TAP 
AND DAMPER CONFIGURATION. 
DAMPER SHALL NOT PROJECT 
INTO THE MAIN DUCT'S SUPPLY 
AIRSTREAM.

SLOT DIFFUSER, SEE 
PLANS FOR LOCATIONS

CLAMP

ROUND OR OVAL 
CONNECTION

SEE SPEC. 
FOR MAX.

8"  DUCTWORK UNLESS 
SHOWN OTHERWISE 
(SEE SPECIFICATION)

SPIN-IN CONNECTION 
WITH VOLUME DAMPER

SUPPLY AIR DUCT 
(SEE FLOOR PLAN)

REGULATOR REQUIRED FOR 
NON-ACCESSIBLE CEILING

CEILING

1. ALL EXPOSED SURFACE SHALL BE PAINTED FLAT BLACK.
2. SEE SPECIFICATION FOR CONSTRUCTION REQUIREMENTS.

CLAMP

5" MINIMUM

FLEX DUCT, 
MAXIMUM 3'

PRICE MODEL 
"RAC" CANOPY

AIRFLOW

RETURN AIR 
GRILLE

SUSPENDED 
CEILING 
PANELS AND 
GRID

SUSPENDED 
CEILING 
PANELS AND 
GRID

"RAC" CANOPY 
ON RETURN 
GRILLE

SIDE VIEW

FRONT  VIEW

SECURE FLEX DUCT TO 
PLENUM COLLAR AND SPIN-
IN FITTING WITH CLAMP; 
PROVIDE SEPARATE CLAMP 
FOR OUTER INSULATION 
JACKET

CEILING DIFFUSER

CEILING

INSULATED FLEX 
DUCT, INSIDE 
DIAMETER AS 
NOTED ON PLANS 
MAXIMUM LENGTH 
5'=0"

CONICAL BRANCH 
TAKE-OFF WITH LOCKING 
DAMPER. DUCT SIZE SAME 
AS SCHEDULED NECK 
CONNECTION OF 
DIFFUSER. DAMPER TO 
HAVE REMOTE ACTUATOR 
IF IT IS NOT ACCESSIBLE. 
DAMPER SHALL NOT 
PROJECT INTO THE MAIN 
DUCT'S SUPPLY AIR 
STREAM

SUPPLY DUCT

45° CLINCH COLLAR

VOLUME DAMPER

BRANCH DUCT

MAIN  DUCTAIR
FLOW

W

W

W

W

W

W

R

(TRANSITION)

RECTANGULAR SQUARE ELBOW

(NON-TRANSITION)

RECTANGULAR OR ROUND RADIUS ELBOW

(NON-TRANSITION)

RECTANGULAR SQUARE ELBOW

A
IR

 F
L
O

W

A
IR

 F
L
O

W

A
IR

 F
L
O

W

R=1.5W

R

A
IR

 F
L
O

W

DEPTH REMAINS CONSTANT

RECTANGULAR RADIUS ELBOW

(TRANSITION)

1.25W MAX. EXPANSION 
0.75W MAX. CONTRACTION

DEPTH REMAINS CONSTANT

R=1.5W

E
Q

E
Q

DOUBLE THICKNESS
TURNING VANES 
(RE:SPECIFICATIONS)

1.25W MAX. 
EXPANSION 0.75W 
MAX. CONTRACTION

15° OR LESS

MITRED OFFSET - ANGLE 15° OR LESS.

ANGLE GREATER THAN 15°

RADIUS OFFSET - ANGLE GREATER THAN 15°.

LONG RADIUS (R=1.5W) ELBOWS
ANGLE AS REQ'D.

W

L

L

L

L

FLOW

(PLAN OR ELEVATION)

DOUBLE SIDED EXPANSION

10°

10°

DOUBLE SIDED EXPANSION

(PLAN OR ELEVATION)

AIR

FLOW

AIR

15°

15°

FLOW

TRANSITION LENGTH "L" SHALL BE DETERMINED FOR PLAN WIDTH AND PLAN HEIGHT THE LARGER OF THE 
CALCULATED LENGTHS SHALL BE  THE MINIMUM ALLOWED LENGTH BUT NOT LESS THAN 12". THE 
CONTRACTOR SHALL PROVIDE TRANSITIONS OF LENGTH AS PER THIS DETAIL OR AS SHOWN DRAWING, 
WHICHEVER IS GREATER.

SINGLE SIDED CONTRACTION

(PLAN OR ELEVATION)(PLAN OR ELEVATION)

SINGLE SIDED EXPANSION

20°

AIR

FLOW

AIR

30°

LOWER HANGER ATTACHMENT SHALL BE 
GALVANIZED STRAP. ALL EXPOSED DUCTWORK 
SHALL BE HUNG HUNG WITH HANGER 
ATTACHMENTS AND LOAD RATED FASTENERS 
WITH RECOMMENDED SPACING. ALL HANGERS, 
RODS, AND DUCTWORK WILL BE INSTALLED PER 
THE LATEST EDITION FO THE SMACNA LOW 
PRESSURE DUCTWORK CONSTRUCTION 
STANDARDS.

45 DEGREE BOOT

TITUS 272-FL REGISTER

NOTES:
1. THE 45 DEGREE BOOT SHALL BE INSTALLED.
2. STRAIGHT TAPS ARE UNACCEPTABLE. 
3. ALL EXPOSED DUCTWORK IN THE MAINTENANCE AREA SHALL 

BE CONSTRUCTED OF GALVANIZED STEEL WITH NO PAINT 
GRIP. THIS DUCTWORK WILL NOT BE PAINTED.

TITUS OPPOSED BLADE DAMPER

8" MAX.

EXPOSED DUCT (NOTE 3 BELOW)

AIR FLOW

COOK TR-30 
GRAVITY 
VENTILATOR INTAKE

30" ⌀ OUTSIDE AIR DUCT

COOK TR GRAVITY 
VENTILATOR INTAKE

REMOVE BASE AND 
PREP  FOR DUCT 
CONNECTION

SLIP JOINT CONNECTION

CONNECT BRACING STRAP OR RIGID 
SUPPORT TO EXISTING POINTS OF 
CONNECTION AT BUILDING FACADE, 
NEW SECUREMENTS TO THE EXISTING 
FACADE STRUCTURE ARE NOT ALLOWED 
ABOVE GRADE.
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NOT TO SCALEM-501

TYPICAL SUPPLY DUCT DETAIL2

NOT TO SCALEM-501

TYPICAL BRANCH TAKE-OFF DETAIL1

NOT TO SCALEM-501

TRANSFER DUCT DETAIL8

NOT TO SCALEM-501

SLOT DIFFUSER DETAIL10

NOT TO SCALEM-501

RETURN AIR CANOPY DETAIL7

NOT TO SCALEM-501

CEILING DIFFUSER DETAIL9

NOT TO SCALEM-501

DUCT BRANCH TAKE-OFF DETAIL3

NOT TO SCALEM-501

DUCT TRANSITION DETAIL6

NOT TO SCALEM-501

DUCT OFFSET DETAIL5

NOT TO SCALEM-501

DUCT ELBOW DETAIL4

NOT TO SCALEM-501

SUPPLY REGISTER BOOT TAP DETAIL11

NOT TO SCALEM-501

INTAKE HOOD DETAIL12
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FLANGE CONNECTION

WEATHER HOOD 18" ⌀ STAINLESS DUCT

ACCESS PANEL FOR CLEAN OUT

EQUIPMENT PAD
RE: ARCH

18" MANUFACTURED ROOF CURB

ROOFING AND FLASHING
RE: ARCH

4
0

" 
M

IN
IM

U
M

EXHAUST FAN DISCHARGE

CURB MOUNTED 
SPRING ISOLATORS PER 
MANUFACTURE
RECOMMENDATIONS

CAP FLASHING WITH CAULKING

2% SLOPE

FULL-SIZE COPPER DRAIN 
PIPE CONNECTION TO THE 
GREASE BOX

EQUIPMENT PAD
RE: ARCH

3" MIN

PROVIDE A GREASE BOX THAT 
IS NFPA 96-COMPLIANT AND 
ATTACHED TO THE EXHAUST 
FAN SUPPORT.

M

AUXILIARY DRAIN - TERMINATE BELOW 
CEILING AT NEAREST PLUMBING

MAU REFER TO SCHEDULE 
FOR COMPONENTS

VIBRATION ISOLATOR 
(TYP)

FLEX CONNECTION

AUX. DRAIN PAN SUSPENDED FROM
UNIT SUPPORT CHANNELS,REQUIRED 

ONLY WHEN AHU IS MOUNTED ABOVE A 
CEILING. 20 GAGE G90 SHEETMETAL 

WITH 2" RIM AND FOLDED EDGES, 
SOLDERED CORNERS, 3/4" DRAIN

1/2" HANGER ROD ATTACH TO
BUILDING STRUCTURE (TYP)

UNIT SUPPORT
CHANNELS, COORDINATE 

LOCATION TO ALLOW ACCESS/ 
SERVICE TO UNIT

WATER SENSOR IN AUX. DRAIN PAN-
SHUT DOWN UNIT THROUGH BMS 

WHEN WATER DETECTED PRIMARY DRAIN

OA

REFER TO PLANS
FOR DUCT SIZES.

TRANSITION AS REQUIRED

RUBBER-IN-SHEAR VIBRATION 
ISOLATORS, TYPICAL

FLEX CONNECTION, TYPICAL

1/2" ALL THREAD GALVANIZED 
ROD AT EACH CORNER. 
SECURE TO BUILDING 
STRUCTURE.

CLEVIS AND CLAMP SUPPORT
ATTACHED TO STRUCTURAL STEEL

THREADED HANGER ROD, SIZED
PER SMACNA REQUIREMENTS

HANGER BOLT AND SUPPORT CLEVIS

16 GAGE STEEL SUPPORT BAND CLAMP

SPIRAL DUCT, EXPOSED LOCATION

PAINT SUPPORT BAND AND HANGER 
ROD TO MATCH DUCTWORK, 
RE: ARCHITECTURAL DRAWINGS

NOTE:
REFER TO PLANS FOR DUCT ELEVATIONS AND 
STRUCTURAL CONFIGURATION. PROVIDE SUPPORTS TO 
COMPLY WITH SMACNA SUPPORT SPACING 
REQUIREMENTS.

V
A

R
IE

S

L
E

N
G

T
H

(2) #10 
SHEET
METAL 
SCREW

SHEET METAL
SCREW AS 
REQUIRED

SHEET 
METAL
STRAPS

DUCT   2 IN.

SUPPORT STRUCTURE

12 IN.

NOTES:

1. PROVIDE UPPER ATTACHMENTS, SUPPORTS, AND SMACNA REQUIREMENTS.
2. MAINTAIN HANGER LENGTH OF LESS THAN 12" WHERE POSSIBLE.

<
_

SUPPLY

RETURN

PETE'S PLUG

AUTOMATIC BALANCING 
VALVE WITH TWO 
PRESSURE TAPS

THREE WAY 
MODULATING CONTROL 
VALVE

UNION (TYP.)

MANUAL AIR 
VENT

BALL (OR BUTTERFLY) 
TYPE ISOLATION VALVE

STRAINER WITH 
BLOWDOWN/DRAIN AND 
TWO PRESSURE TAPS

FLEXIBLE CONNECTION (TYP.)

COIL

DRAIN VALVE

NOTE: PROVIDE SPACE COIL REMOVAL. PROVIDE UNIONS FOR REMOVAL OF COIL PIPING ASSEMBLY.

STAINLESS STEEL AUXILIARY 
DRAIN PAN.

SUPPLY DUCT

SPRING VIBRATION 
ISOLATOR (TYP.)

SUPPORT AUX. DRAIN PAN FROM 
STRUCTURE (FOUR POINT)

FLEXIBLE CONNECTOR

CONDENSATE DRAIN TO 
NEAREST INDIRECT DRAIN 
LOCATION

AIR

GALV. HANGER RODS TO 
STRUCTURE ABOVE (FOUR 
POINT)

AUX. DRAIN WITH UNIT 
SHUT DOWN MICROSWITCH
INTERLOCK WITH CONTROL 
INTERLOCK WITH CONTROL
PANEL

RETURN DUCTWORK

FLEXIBLE CONNECTOR

DRAIN CONNECTION

TO SYSTEM RETURN PIPING

READOUT PROBES W/ CAPS

CIRCUIT SETTER (1-1/4" - 3" NPT OR SWEAT)

UNION

RETURN
FROM EQUIPMENT

ADJUSTMENT DIAL AND 
SCALE (W/ MEMORY STOP)

DIRT LEG

M

STEAM SUPPLY

CONDENSATE RETURN

CONTROL VALVE

FLOAT & THERMOSTATIC
STEAM TRAP

VACUUM
BREAKER

TO HEATING COIL

FROM HEATING COIL

EQUIPMENT

BBR-X

MAU-1

PIPE SIZE SUPPLY PIPE SIZE RETURN STEAM TRAP / SIZE

3/4" ⌀ SPIRAX SARCO FT-15 / 3/4"

1 1/4" ⌀

1/2" ⌀

1" ⌀ SPIRAX SARCO FT-15 / 1"

TEST VALVE 

NOT TO SCALEM-502

AHU MOUNTING DETAIL7

NOT TO SCALEM-502

TYPICAL DUCT SUPPORT DETAIL1

NOT TO SCALEM-502

INLINE EXHAUST FAN DETAIL8
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NOT TO SCALEM-502

EXPOSED SPIRAL DUCT SUPPORT
DETAIL2

NOT TO SCALEM-502

EXHAUST FAN DETAIL9

NOT TO SCALEM-502

(THREE WAY VALVE SINGLE COIL)
DETAIL3

NOT TO SCALEM-502

FAN COIL UNIT DETAIL4

NOT TO SCALEM-502

BALANCING VALVE DETAIL5

NOT TO SCALEM-502

TYPICAL STEAM HEATING PIPING
CONNECTION DETAIL6
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7.  TAPS TO DIFFUSERS SHALL BE SAME SIZE AS DIFFUSER NECK OPENING UNLESS
     OTHERWISE NOTED.

6.  SUPPLY GRILLES AND DIFFUSERS THAT ARE EXPOSED OR IN LAY-IN CEILINGS SHALL
     BE PROVIDED WITH BALANCING DAMPERS IN THE BRANCH TAP DUCTWORK.

5.  GRILLES AND DIFFUSERS LOCATED IN HARD CEILINGS SHALL BE PROVIDED WITH
     PLASTER FRAMES AND INTEGRAL BALANCING DAMPERS UNLESS OTHERWISE NOTED. E. PROVIDE WITH AN OPPOSED BLADE DAMPER.

4.  FINISH SHALL BE COORDINATED AND APPROVED BY ARCHITECT. D. 3/4" BLADE SPACING.

3.  COORDINATE ALL BORDER TYPES WITH ARCHITECTURAL REFLECTED CEILING PLANS.
     PROVIDE PLASTER FRAMES IN HARD CEILINGS. C. TWO 3/4-INCH SLOT DIFFUSER WITH MP-38 PLENUM.

2.  GRILLES, REGISTERS, AND DIFFUSERS SHALL COMPLY WITH THE SOUND RATING OF
     THE AIR CONDITIONING AND REFRIGERATION INSTITUTE (ARI) OR AIR MOVEMENT
     CONTROL ASSOCIATION (AMCA) .

B. 1/2" X 1/2" ALUMINUM CORE GRID. PROVIDE SQUARE TO ROUND
ADAPTOR AS NEEDED.

1.  COORDINATE ALL BORDER TYPES WITH ARCHITECTUREAL REFLECTED CEILING
     PLANS. PROVIDE PLASTER FRAMES  IN HARD CEILINGS.

A. DOUBLE DEFLECTION, 3/4" BLADE DEFLECTION, AND 3/4" BLADE
SPACING

GENERAL NOTES: REMARK NOTES:

DIFFUSER, REGISTER AND GRILLE SCHEDULE

MARK

BASIS OF DESIGN

SERVICE FACE SIZE NECK SIZE DEFLECTION MATERIAL REMARKSMANUFACTURER MODEL

CD-1 TITUS TDC SUPPLY 24x24 SEE PLANS N/A ALUMINUM E

EG-1 TITUS 272RL EXHAUST SEE PLANS SEE PLANS 0 DEG ALUMINUM A

EG-2 TITUS 50F EXHAUST 24x24 SEE PLANS N/A ALUMINUM B

LS-1 TITUS ML-38 SUPPLY 48x6 SEE PLANS ADJUSTABLE ALUMINUM C, E

RG-1 TITUS 350ZRL RETURN SEE PLANS SEE PLANS 0 DEG ALUMINUM -

SG-2 TITUS S300FL SUPPLY SEE PLANS SEE PLANS 22.5 DEG ALUMINUM E

D.  PROVIDE WITH 3-WAY CHILLED WATER VALVE AND FLOAT/THERMOSTATIC STEAM TRAP.

C.  PROVIDE WITH STAINLESS STEEL SECONDARY DRAIN PAN AND FACTORY CONDENSATE PUMP.

2. INSTALL UNIT SUSPENDED FROM STRUCTURE ABOVE. B.  PROVIDE WITH SUPPLY AIR SMOKE DETECTOR.

1. REFER TO SPECIFICATIONS FOR UNIT CONSTRUCTION, OPTIONS, ACCESSORIES, AND REQUIREMENTS. A.  PROVIDE WITH INTEGRAL DISCONNECT SWITCH AND VARIABLE SPEED FAN.

GENERAL NOTES: REMARK NOTES:

MAKE-UP AIR UNIT SCHEDULE (MAU)

MARK

BASIS OF DESIGN

LOCATION

SUPPLY FAN COOLING COIL STEAM HEATING COIL

PRE-FILTER FINAL FILTER

ELECTRICAL PHYSICAL

WIDTH (IN)

PHYSICAL

REMARKSMANUFACTURER MODEL CFM
ESP

(IN WC)

TOTAL
CAPACITY

(MBH)

SENSIBLE
CAPACITY

(MBH)

EAT LAT

APD
(IN WC)

EWT
(°F)

LWT
(°F) GPM

WATER PD
(FT OF HEAD)

TOTAL
CAPACITY

(MBH)
EAT DB

(°F)
LAT DB

(°F)
AIR PD
(IN WC)

CONDENSATE
(LB/HR)

EWT
(°F)

LWT
(°F) VOLTAGE PHASE FREQUENCY FLA

HEIGHT
(IN)

LENGTH
(IN)

WEIGHT
(LBS)

DB
(°F)

WB
(°F)

DB
(°F)

WB
(°F)

MAU-1 TRANE CSAA012 BASEMENT 5,400 1.00 201.2 197.6 99.7 67.7 53.2 53.2 0.21 45 55 42 7.63 525.6 -10.4 82.2 0.08 545 220 965 MERV 8 MERV 13 460 3 60 9 A 42 129 67 2189 A, B, C, D

D.  PROVIDE WITH FACTORY MOUNTING BRACKETS, AND SPRING ISOLATED HANGERS.

C. EXISTING EXHAUST FAN TO REMAIN, INFORMATION FOR AIR BALANCE REFERENCE.

B.  PROVIDE WITH GRAVITY BACKDRAFT DAMPER AND SOLID STATE SPEED CONTROLLER.

1.  REFER TO SPEIFICATIONS FOR UNIT CONSTRUCTION, OPTIONS, ACCESSORIES AND REQUIREMENTS. A.  PROVIDE WITH INTEGRAL DISCONNECT SWITCH

GENERAL NOTES: REMARK NOTES:

EXHAUST FAN SCHEDULE (EF)

MARK AREA SERVED TYPE MANUFACTURER MODEL ELEVATION WEIGHT (LBS)

FAN MOTOR

REMARKSCFM ESP (IN. W.G.) DRIVE TYPE FAN RPM MOTOR HP V/PH/HZ

EF-1 GENERAL EXHAUST INLINE GREENHECK BSQ-180-15 5289 250 3350 1 BELT 1228 1 1/2 460/3/60 A, C

EF-2 KITCHEN INLINE COOK SQN-D VF 5289 89 800 0.5 DIRECT 1307 0.165 115/1/60 A, B, D

E.  PROVIDE WITH 3-WAY CHILLED WATER VALVE.

D.  PROVIDE WITH FACTORY MOUNTED BRACKETS AND SPRING ISOLATED HANGERS.

C.  PROVIDE WITH STAINLESS STEEL SECONDARY DRAIN PAN AND FACTORY CONDENSATE PUMP.

2.  INSTALL UNIT SUSPENDED FROM STRUCTURE BOVE. B.  PROVIDE WITH SUPPLY AIR SMOKE DETECTOR AND FACTORY SOUND ATTENUATOR.

1.  REFER TO SPECIFICATIONS FOR UNIT CONSTRUCTION, OPTIONS, ACCESSORIES AND REQUIREMENTS. A.  PROVIDE WITH INTEGRAL DISCONNECT SWITCH AND VARIABLE SPEED FAN.

GENERAL NOTES: REMARK NOTES:

FAN COIL UNIT SCHEDULE (FCU)

MARK

BASIS OF DESIGN

LOCATION

SUPPLY FAN COOLING COIL  ELECTRIC HEATING

FILTER

ELECTRICAL PHYSICAL

REMARKSMANUFACTURER MODEL CFM
ESP

(IN WC)

TOTAL
CAPACITY

(MBH)

SENSIBLE
CAPACITY

(MBH)

EAT LAT

APD
(IN WC)

EWT
(°F)

LWT
(°F) GPM

WATER PD
(FT OF HEAD)

TOTAL
CAPACITY

(KW)
EAT DB

(°F)
LAT DB

(°F)
AIR PD
(IN WC) VOLTAGE PHASE FREQUENCY MCA

WEIGHT
(LBS)

DB
(°F)

WB
(°F)

DB
(°F)

WB
(°F)

FCU-1 TRANE BCHE090 DINING 3,000 0.75 82.6 71.5 75.7 62.7 54.0 53.2 0.51 45 55 16 5.97 10.0 68.0 77.0 0.33 2" PLEATED MERV 13 460 3 60 21.93 A 478 A, B, C, D, E
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D. COORDINATE INTEGRATION OF FAN WITH HOOD PROVIDED BY FOOD SERVICE.

C. PROVIDE ROOF CURB SUPPORT WITH SEISMIC VIBRATION ISOLATION.

B. PROVIDE WITH GREASE CUP PER NFPA 96, AUTO BELT TENSIONER, AND BELT GUARD WEATHER COVER.

1.  REFER TO SPEIFICATIONS FOR UNIT CONSTRUCTION, OPTIONS, ACCESSORIES AND REQUIREMENTS. A. PROVIDE WITH INTEGRAL DISCONNECT SWITCH IN NEMA 3X ENCLOSURE AND BACNET COMPATIBLE FACTORY DELUXE CONTROL...

GENERAL NOTES: REMARK NOTES:

GREASE EXHAUST FAN SCHEDULE (GEF)

MARK

BASIS OF DESIGN

LOCATION TYPE
CFM

ESP
(IN.WC)

DRIVE
ELECTRICAL WEIGHT

(LBS) REMARKSMANUFACTURER MODEL VOLTAGE PHASE FLA HP

GEF-1
COOK CPS-A

ROOF AIRFOIL CENTRIFUGAL
BLOWER

3300 4.00
CLOCKWISE
UP-BLAST

460 3 8 A 5 272.00
A, B, C, D

B. PROVIDE FACTORY DELUXE CONTROL PACKAGE BACNET COMPATIBLE.

1. REFER TO SPECIFICATIONS FOR OPTIONS AND ACCESSORIES. A. PROVIDE WITH MOUNTING BRACKETS AND SUPPORTS FOR MOUNTING TYPE, COORDINATE WITH
ARCHITECTURAL.

GENERAL NOTES: REMARKS:

AIR CURTAIN SCHEDULE (CAC)

MARK
BASIS OF DESGIN

CFM
NOZZLE

WIDTH(IN.) KW MOTOR HP

ELECTRICAL

WEIGHT REMARKSMANUFACTURER MODEL VOLTAGE PHASE FLA

CAC-1 BERNER CHD10-1048E 1,340 47 6 1/5 208 1 28.60 A 58 A, B

2. FINISH SHALL BE COORDINATED AND APPROVED BY ARCHITECT.

1. REFER TO SPECIFICATIONS FOR OPTIONS AND ACCESSORIES. A. PROVIDE WITH STEAM TRAP AND VALVE, REFER TO STEAM PIPING CONNECTION DETAILS FOR COMPONENTS.

GENERAL NOTES: REMARKS:

BASEBOARD HEATER SCHEDULE (BBR)

MARK
BASIS OF DESGIN

BTU/LF ROWS AWT °F MIN. GPM
TUBE FINS MOUNTING

HEIGHT REMARKSMANUFACTURER MODEL SIZE LENGTH MAT. SIZE MAT. FINS/FT

BBR-1 STERLING
JVB/VB-APPM

2PM
2480.0 2 215 0.5 1-1/4" 5 FOOT COPPER 3-5/8" x 4-1/4" ALUMINUM 40 0' - 10 3/4"

A
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MAU-1 SEQUENCE OF OPERATION

SF
SUPPLY AIR

DI

DP-01

DO

STAGE 2

AI

T-02

DI

FR-01

AO

DA-01

AI

T-01

AI

F-01

DI

STATUS

NC

DA F

OUTSIDE AIR

DP

FR

HC CC

AO

TCV-01

AO

TCV-02

AI

T-03

RUN CONDITIONS - SCHEDULED:
THE UNIT SHALL RUN ACCORDING TO A USER DEFINABLE TIME SCHEDULE IN THE 
FOLLOWING MODES:

• OCCUPIED MODE: THE UNIT SHALL MAINTAIN
1. A 75°F (ADJ.) COOLING SETPOINT
2. A 70°F (ADJ.) HEATING SETPOINT.

• UNOCCUPIED MODE (NIGHT SETBACK): THE UNIT SHALL MAINTAIN
1. A 80°F (ADJ.) COOLING SETPOINT.
2. A 60°F (ADJ.) HEATING SETPOINT.

ALARMS SHALL BE PROVIDED AS FOLLOWS:
• HIGH ZONE TEMP: IF THE ZONE TEMPERATURE IS GREATER THAN THE 

COOLING SETPOINT BY A USER DEFINABLE AMOUNT (ADJ.).
• LOW ZONE TEMP: IF THE ZONE TEMPERATURE IS LESS THAN THE HEATING 

SETPOINT BY A USER DEFINABLE AMOUNT (ADJ.).

ZONE SETPOINT ADJUST:
THE OCCUPANT SHALL BE ABLE TO ADJUST THE ZONE TEMPERATURE HEATING AND 
COOLING SETPOINTS AT THE ZONE SENSOR.

FREEZE PROTECTION:
THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING A 
FREEZESTAT STATUS.

SMOKE DETECTION:
THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING A SMOKE 
DETECTOR STATUS.

OUTSIDE AIR DAMPER:
THE OUTSIDE AIR DAMPER SHALL OPEN ANYTIME THE UNIT RUNS AND SHALL CLOSE 
ANYTIME THE UNIT STOPS. THE SUPPLY FAN SHALL START ONLY AFTER THE DAMPER 
STATUS HAS PROVEN THE DAMPER IS OPEN. THE OUTSIDE AIR DAMPER SHALL CLOSE 
4 SEC (ADJ.) AFTER THE SUPPLY FAN STOPS.

ALARMS SHALL BE PROVIDED AS FOLLOWS:
• OUTSIDE AIR DAMPER FAILURE: COMMANDED OPEN, BUT THE STATUS IS 

CLOSED.
• OUTSIDE AIR DAMPER IN HAND: COMMANDED CLOSED, BUT THE STATUS IS 

OPEN.

SUPPLY FAN:
THE SUPPLY FAN SHALL RUN ANYTIME THE UNIT IS COMMANDED TO RUN. THE FAN 
SPEEDS SHALL STAGE AS FOLLOWS:

STAGE 1
• SHALL RUN ANYTIME WHEN KITCHEN EXHAUST (EF-2) IS OFF AND MD-1 IS

CLOSED.
• THE SUPPLY AIR FLOW SHALL BE 2000 CFM (ADJ.) 

STAGE 2
• SHALL RUN ANYTIME KITCHEN EXHAUST (EF-2) IS ON  AND MD-1 IS FULLY 

OPEN.
• THE SUPPLY AIR FLOW SHALL BE 5400 CFM (ADJ.) 

ALARMS SHALL BE PROVIDED AS FOLLOWS:
• SUPPLY FAN FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.
• SUPPLY FAN IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.

COOLING COIL VALVE:
THE CONTROLLER SHALL MEASURE THE SUPPLY AIR TEMPERATURE AND MODULATE 
THE COOLING COIL VALVE TO MAINTAIN ITS COOLING SETPOINT.

THE COOLING SHALL BE ENABLED WHENEVER:
• OUTSIDE AIR TEMPERATURE IS GREATER THAN 60°F (ADJ.).
• AND THE ZONE TEMPERATURE IS ABOVE COOLING SETPOINT.
• AND THE FAN STATUS IS ON.

THE COOLING COIL VALVE SHALL OPEN TO  50 % (ADJ.) WHENEVER THE 
FREEZESTAT IS ON.

HEATING STEAM COIL VALVE:
THE CONTROLLER SHALL MEASURE THE ZONE TEMPERATURE AND MODULATE THE 
HEATING COIL VALVE TO MAINTAIN ITS HEATING SETPOINT.

THE HEATING SHALL BE ENABLED WHENEVER:
• OUTSIDE AIR TEMPERATURE IS LESS THAN 65°F (ADJ.).
• AND THE ZONE TEMPERATURE IS BELOW HEATING SETPOINT.
• AND THE FAN STATUS IS ON.
• 

THE HEATING STEAM COIL VALVE SHALL OPEN TO 100% (ADJ.) WHENEVER:
• SUPPLY AIR TEMPERATURE DROPS FROM 40°F TO 35°F (ADJ.).
• OR THE FREEZESTAT IS ON.

PREFILTER DIFFERENTIAL PRESSURE MONITOR:
THE CONTROLLER SHALL MONITOR THE DIFFERENTIAL PRESSURE ACROSS THE 
PREFILTER.

ALARMS SHALL BE PROVIDED AS FOLLOWS:
• PREFILTER CHANGE REQUIRED: PREFILTER DIFFERENTIAL PRESSURE 

EXCEEDS A USER DEFINABLE LIMIT (ADJ.).

FINAL FILTER DIFFERENTIAL PRESSURE MONITOR:
THE CONTROLLER SHALL MONITOR THE DIFFERENTIAL PRESSURE ACROSS THE FINAL 
FILTER.

ALARMS SHALL BE PROVIDED AS FOLLOWS:
• FILTER CHANGE REQUIRED: FILTER DIFFERENTIAL PRESSURE EXCEEDS A 

USER DEFINABLE LIMIT (ADJ.).

DISCHARGE AIR TEMPERATURE:
THE CONTROLLER SHALL MONITOR THE DISCHARGE AIR TEMPERATURE. 

ALARMS SHALL BE PROVIDED AS FOLLOWS:
• HIGH DISCHARGE AIR TEMP: IF THE DISCHARGE AIR TEMPERATURE IS 

GREATER THAN 120°F (ADJ.).
• LOW DISCHARGE AIR TEMP: IF THE DISCHARGE AIR TEMPERATURE IS LESS

THAN 40°F (ADJ.).

ZONE HUMIDITY:
THE CONTROLLER SHALL MONITOR THE ZONE HUMIDITY.

ALARMS SHALL BE PROVIDED AS FOLLOWS:
• HIGH ZONE HUMIDITY: IF THE ZONE HUMIDITY IS GREATER THAN 70% (ADJ.).
• LOW ZONE HUMIDITY: IF THE ZONE HUMIDITY IS LESS THAN 35% (ADJ.).

DO

STAGE 1

DP

DI

DP-02

AI

H-01
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MAU-1 I/O POINTS LIST

POINT NAME POINT ID
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MAU-1 I/O POINTS LIST

ROOM TEMPERATURE SENSOR T-03 X X X X TEMPERATURE SENSOR

ROOM HUMIDISTAT SENSOR H-01 X X X X TEMPERATURE SENSOR

OUTSIDE AIR DAMPER DA-01 X X X X X DAMPER ACTUATOR WITH END SWITCH

OUTSIDE AIR FLOW F-01 X X X AIR FLOW MEASURING STATION

OUTSIDE AIR TEMPERATURE T-01 X X X X TEMPERATURE SENSOR

FILTER STATUS DP-01 X X X X DIFFERENTIAL PRESSURE SWITCH

FILTER STATUS DP-02 X X X X DIFFERENTIAL PRESSURE SWITCH

HEATING COIL CONTROL VALVE TCV-01 X X X X CONTROL VALVE

FREEZE STATUS FR-01 X X X X FREEZE STATUS (AVERAGING)

COOLING COIL CONTROL VALVE TCV-02 X X X X CONTROL VALVE

SF START/STOP STAGE 2 X X X

SF START/STOP STAGE 1 X X X

FAN STATUS STATUS X X X

UNIT LEAVING AIR TEMPERATURE T-02 X X X X X TEMPERATURE SENSOR
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DO

START/STOP

EF EXHAUST AIR

EXHAUST FAN (EF-1) SEQUENCE OF OPERATION

EXHAUST FAN:
EXHAUST FANS SERVE AS GENERAL EXHAUSTS.

RUN CONDITIONS - CONTINUOUS:
EXHAUST FAN SHALL RUN ACCORDING TO THE USER DEFINED BUILDING OPERATING SCHEDULE 
(ADJUSTABLE), OR AS COMMANDED BY THE BASE BAS OPERATOR INTERFACE.

FAN STATUS:
THE BAS SHALL MONITOR THE FAN STATUS, AND PROVIDE AN ALARM TO THE USER INTERFACE 
PANEL FOR THE FOLLOWING:

• FAN FAILURE: COMMANDED ON, BUT FAN STATUS IS OFF.
• FAN IN HAND: COMMANDED OFF, BUT FAN STATUS IS ON.

ALARMS SHALL BE PROVIDED AS FOLLOWS:
• FAN FAILURE:  COMMANDED ON, BUT THE STATUS IS OFF.
• FAN IN HAND:  COMMANDED OFF, BUT THE STATUS IS ON.

DI

STATUS

ELEC

DO

START/STOP

AI

T-02

AO

STATUS

DI

LEAK

SUPPLY AIRRETURN AIR

FILTER

AO

TCV-01

DI

DP-01

AI

T-01

DO

START/STOP

DI

LOW

SF

FAN COIL UNIT W/ HC & CC SEQUENCE OF OPERATION

DP

CC

AUXILIARY 
DRAIN PAN

RUN CONDITIONS - SCHEDULED:
THE UNIT SHALL RUN ACCORDING TO A USER DEFINABLE TIME SCHEDULE IN 
THE FOLLOWING MODES:

OCCUPIED MODE: THE UNIT SHALL MAINTAIN
• A  75 °F (ADJ.) COOLING SETPOINT A 70°F (ADJ.)
• A  70 °F (ADJ.) HEATING SETPOINT. 

UNOCCUPIED MODE (NIGHT SETBACK): THE UNIT SHALL MAINTAIN
• A 80°F (ADJ.) COOLING SETPOINT.
• A 60 °F (ADJ.) HEATING SETPOINT.

ALARMS SHALL BE PROVIDED AS FOLLOWS:
• HIGH ZONE TEMP: IF THE ZONE TEMPERATURE IS GREATER THAN THE 

COOLING SETPOINT BY A USER DEFINABLE AMOUNT (ADJ.).
• LOW ZONE TEMP: IF THE ZONE TEMPERATURE IS LESS THAN THE 

HEATING SETPOINT BY A USER DEFINABLE AMOUNT (ADJ.).

ZONE SETPOINT ADJUST:
THE OCCUPANT SHALL BE ABLE TO ADJUST THE ZONE TEMPERATURE 
HEATING AND COOLING SETPOINTS AT THE ZONE SENSOR.

ZONE UNOCCUPIED OVERRIDE:
A TIMED LOCAL OVERRIDE CONTROL SHALL ALLOW AN OCCUPANT TO 
OVERRIDE THE SCHEDULE AND PLACE THE UNIT INTO AN OCCUPIED MODE 
FOR AN ADJUSTABLE PERIOD OF TIME. AT THE EXPIRATION OF THIS TIME, 
CONTROL OF THE UNIT SHALL AUTOMATICALLY RETURN TO THE SCHEDULE.

FREEZE PROTECTION:
THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING A 
FREEZESTAT STATUS.

SMOKE DETECTION:
THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING A 
SMOKE DETECTOR STATUS.

FAN:
THE FAN SHALL RUN ANYTIME THE UNIT IS COMMANDED TO RUN, UNLESS 
SHUTDOWN ON SAFETIES. THE FAN SPEEDS SHALL AUTOMATICALLY BE 
INDEXED AS FOLLOWS:

• LOW SPEED SHALL RUN ANYTIME THE ZONE TEMPERATURE IS WITHIN 
SETPOINTS.

• HIGH SPEED SHALL RUN ANYTIME THE ZONE TEMPERATURE IS 
OUTSIDE OF SETPOINTS.

COOLING COIL VALVE:
THE CONTROLLER SHALL MEASURE THE ZONE TEMPERATURE AND 
MODULATE THE COOLING COIL VALVE TO MAINTAIN ITS COOLING SETPOINT.

THE COOLING SHALL BE ENABLED WHENEVER:
• OUTSIDE AIR TEMPERATURE IS GREATER THAN 60°F (ADJ.). 
• AND THE ZONE TEMPERATURE IS ABOVE COOLING SETPOINT.
• AND THE FAN IS ON.

THE COOLING COIL VALVE SHALL OPEN WHENEVER THE FREEZESTAT IS ON.

ELECTRIC HEATING WITH SCR:
THE CONTROLLER SHALL MEASURE THE ZONE TEMPERATURE AND 
MODULATE THE HEATING TO MAINTAIN ITS HEATING SETPOINT.

THE HEATING SHALL BE ENABLED WHENEVER:
• OUTSIDE AIR TEMPERATURE IS LESS THAN 65°F(ADJ.).
• AND THE ZONE TEMPERATURE IS BELOW HEATING SETPOINT. 
• AND THE FAN IS ON.

HEATING - HIGH DISCHARGE AIR TEMPERATURE LIMIT:
THE CONTROLLER SHALL MEASURE THE DISCHARGE AIR TEMPERATURE AND, 
ON RISING TEMPERATURE, LIMIT THE HEATING AS FOLLOWS:

• AS THE DISCHARGE AIR TEMPERATURE RISES FROM 90°F TO 120°F 
(ADJ.),

• THE CONTROLLER SHALL LIMIT THE HEATING OUTPUT FROM 100% TO 
0% (ADJ.).

FILTER DIFFERENTIAL PRESSURE MONITOR:
THE CONTROLLER SHALL MONITOR THE DIFFERENTIAL PRESSURE ACROSS 
THE FILTER.

ALARMS SHALL BE PROVIDED AS FOLLOWS:
• FILTER CHANGE REQUIRED: FILTER DIFFERENTIAL PRESSURE 

EXCEEDS A USER DEFINABLE LIMIT (ADJ.).

DISCHARGE AIR TEMPERATURE:
THE CONTROLLER SHALL MONITOR THE DISCHARGE AIR TEMPERATURE. 

ALARMS SHALL BE PROVIDED AS FOLLOWS:
• HIGH DISCHARGE AIR TEMP: IF THE DISCHARGE AIR TEMPERATURE IS 

GREATER THAN 120°F (ADJ.).
• LOW DISCHARGE AIR TEMP: IF THE DISCHARGE AIR TEMPERATURE IS 

LESS THAN 40°F (ADJ.).

FAN STATUS:
THE CONTROLLER SHALL MONITOR THE FAN STATUS.

ALARMS SHALL BE PROVIDED AS FOLLOWS:
• FAN FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.
• FAN IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.

DI

HIGH

DO

START/STOP

EF EXHAUST AIR

EXHAUST FAN (EF-2) SEQUENCE OF OPERATION

RUN CONDITIONS - INTERLOCKED:
THE FAN EF-2 SHALL BE INTERLOCKED TO RUN WHENEVER KITCHEN HOOD IS ACTIVE 
UNLESS SHUTDOWN ON SAFETIES.

MAKE-UP AIR DAMPER:
THE MAKE-UP (MD-1) AIR DAMPER SHALL OPEN ANYTIME THE UNIT RUNS AND SHALL 
CLOSE ANYTIME THE UNIT STOPS. THE MAKE-UP AIR DAMPER SHALL CLOSE 15 SEC (ADJ.) 
AFTER THE FAN STOPS.

ALARMS SHALL BE PROVIDED AS FOLLOWS:
• DAMPER FAILURE: COMMANDED OPEN, BUT THE STATUS IS CLOSED.
• DAMPER IN HAND: COMMANDED CLOSED, BUT THE STATUS IS OPEN.

FAN STATUS:
THE CONTROLLER SHALL MONITOR THE FAN STATUS.

ALARMS SHALL BE PROVIDED AS FOLLOWS:
• FAN FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.
• FAN IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.
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EXHAUST FAN I/O POINTS LIST
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EXHAUST FAN EF-3

EF START/STOP START/STOP X X X

EF STATUS STATUS X X X X
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FAN COIL UNIT I/O POINTS LIST

POINT NAME POINT ID

HARDWARE SOFTWARE
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FAN COIL UNIT I/O POINTS LIST

COMPONENT START/STOP START/STOP X X X

TEMPERATURE T-02 X X X X TEMPERATURE SENSOR

HEATING OUTPUT STATUS X X X

PROVIDE PT DESCRIPTION / NAME LEAK X X X X

ROOM TEMPERATURE SENSOR T-01 X X X X TEMPERATURE SENSOR

FILTER STATUS DP-01 X X X X DIFFERENTIAL PRESSURE SWITCH

COOLING COIL TCV-01 X X X X CONTROL VALVE

FAN START/STOP START/STOP X X X CONTROL RELAY

LOW SPEED LOW X X X X CURRENT SENSING RELAY

HIGH SPEED HIGH X X X X CURRENT SENSING RELAY
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KITCHEN HOOD EXHAUST FAN I/O POINTS LIST

POINT NAME POINT ID

HARDWARE SOFTWARE
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KITCHEN HOOD EXHAUST FAN  EF-4

EF START/STOP START/STOP X X X

SUPPLY AIR DAMPER MD-1 X X X X X DAMPER ACTUATOR WITH END SWITCH

EF STATUS STATUS X X X X

12-18-2025


	Sheets
	M-001 - MECHANICAL LEGEND AND GENERAL NOTES
	M-002 - MECHANICAL CODE NOTATION
	M-100 - SUB BASEMENT - MECHANICAL PLAN
	M-101 - LEVEL ONE - MECHANICAL PLAN
	M-102 - LEVEL TWO - MECHANICAL PLAN
	M-103 - LEVEL THREE - DUCTWORK PLAN
	M-104 - ROOF PLAN - MECHANICAL PLAN
	M-501 - MECHANICAL DETAILS
	M-502 - MECHANICAL DETAILS
	M-601 - MECHANICAL SCHEDULES
	M-701 - MECHANICAL CONTROLS
	M-702 - MECHANICAL CONTROLS
	MD100 - SUB BASEMENT - MECHANICAL DEMOLITION PLAN
	MD101 - LEVEL ONE - MECHANICAL DEMOLITION PLAN
	MD103 - LEVEL THREE - MECHANICAL DEMOLITION PLAN


		2025-12-19T10:12:19-0700
	Peter Fox
	I have reviewed this document




