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FD

FLEXIBLE CONNECTION OR SEISMIC JOINT

DUCTWORK (1ST NUMBER INDICATES WIDTH
SHOWN), NET INSIDE DIMENSION

TEST WELL (PETE'S PLUG) - PRESSURE
AND/OR TEMPERATURE

SYMBOL ABBREV. DESCRIPTION SYMBOL ABBREV. DESCRIPTION

E

POC POINT OF CONNECTION

POD

CHW

CHWR

CHWS

COORDINATE WITH ELECTRICAL

POINT OF DISCONNECT

CHILLED WATER

CHILLED WATER RETURN

CHILLED WATER SUPPLY

CD

CWR

CWS

D

RD

RL

RS REFRIGERANT SUCTION

REFRIGERANT LIQUID

REFRIGERANT DISCHARGE

DRAIN

CONDENSER WATER SUPPLY

CONDENSER WATER RETURN

CONDENSATE DRAIN (A.C)

PIPE UP

PIPE RISE (OR DN. FOR DROP)

DIRECTION OF FLOW IN PIPE

AIR VENT (VALVE)AV

CHV

SD

CV (2W)

CHECK VALVE

SUCTION DIFFUSER

CONTROL VALVE (2-WAY)

CONTROL VALVE (3-WAY)

AUTOMATIC FLOW CONTROL DEVICEFCD

CV (3W)

PIPE DOWN

GV

BV

FEV

STR.

CL

DN.

UP

GATE VALVE

GLOBE/BALL/BUTTERFLY VALVE

COMBINATION BALANCING & SHUT-OFF VALVE

FLOW ELEMENT VENTURI

VALVE ON RISE OR DROP

STRAINER

CAPPED LINE

DOWN OR DROP

RISE OR RISER

RV

PG

R.

R.

FC

TW

TI

PA

U

PRESSURE RELIEF VALVE

PRESSURE GAUGE WITH BALL VALVE

ECCENTRIC REDUCER

CONCENTRIC REDUCER

FLEXIBLE CONNECTION (PIPE)

THERMOMETER

PIPE ANCHOR

UNION

TV

MVD

MOD

BDD

FD

SD

SFD

FLEX

FLEX

SQUARE ELBOW WITH TURNING VANES

RADIUS ELBOW

MANUAL VOLUME DAMPER

MOTOR OPERATED DAMPER

BACKDRAFT DAMPER

FIRE DAMPER

DUCT MOUNTED SMOKE DETECTOR

AUTOMATIC SMOKE AND FIRE DAMPER

FLEXIBLE CONNECTION (DUCTWORK)

LINED DUCTWORK (OR PLENUM)

DUCT RISE IN DIRECTION OF FLOW

DUCT DROP IN DIRECTION OF FLOW

ROUND DUCT UP

ROUND DUCT DOWN

SUPPLY DUCT UP

SUPPLY DUCT DOWN

RETURN AIR DUCT/OUTSIDE AIR DUCT UP

RETURN AIR DUCT/OUTSIDE AIR DUCT DOWN

EXHAUST AIR DUCT UP

EXHAUST AIR DUCT DOWN

DUCT TRANSITION

RA/OA

CD

RR

ER

T'STAT

H'STAT

CFM

CEILING DIFFUSER

RETURN REGISTER

EXHAUST REGISTER

THERMOSTAT OR TEMPERATURE SENSOR
(NUMBER INDICATES EQUIPMENT ZONE SERVED)

HUMIDISTAT

CARBON DIOXIDE SENSOR

CUBIC FEET PER MINUTE

SYMBOL, SEE EQUIPMENT SCHEDULE

C2

H

AC-3T

ACCESS DOOR / ACCESS PANEL

ABOVE FINISHED FLOOR

BOTTOM OF DUCT

BOTTOM OF PIPE (ABOVE FIN. FLR.)

CEILING DIFFUSER

CEILING

CUBIC FEET PER MINUTE

CONCRETE

CONTINUATION

DEGREES FAHRENHEIT

DIAMETER

DOWN

DRAWINGS

DRY BULB

DUCT THRU ROOF

EXISTING

EXHAUST AIR

EXHAUST REGISTER

EFFICIENCY

ELEVATION

ENTERING

ENTERING WATER TEMPERATURE

EXHAUST

EXISTING

FINISHED FLOOR

FINISH

FLOOR

GALLONS PER MINUTE

INCH

HEAD

HAND-OFF-AUTOMATIC

HORSEPOWER

LINEAR DIFFUSER

LEAVING

LEAVING  WATER TEMPERATURE

MAXIMUM

ONE THOUSAND B.T.U.'s PER HOUR

MECHANICAL

MINIMUM

MOUNTED

MOUNTING

NORMALLY CLOSED

NORMALLY OPEN

OPPOSED BLADE DAMPER

OUTSIDE AIR

PRESSURE DROP

POUNDS PER SQUARE INCH GAUGE

RETURN AIR

REGISTER

RETURN REGISTER

SUPPLY AIR

STAINLESS STEEL

STEAM

TYPICAL

UNLESS NOTED OTHERWISE

UNLESS OTHERWISE SPECIFIED

UP THRU ROOF

VARIABLE AIR VOLUME

VARIABLE FREQUENCY DRIVE

VENT THRU ROOF

WATER GAUGE

WET BULB

WITHW/

WB

WG

VTR

VFD

VAV

UTR

UOS

UNO

TYP.

ST

SS

SA

RR

REG.

RA

PSIG

PD

OA

OBD

NO

NC

MTG.

MTD.

MIN.

MECH.

MBH

MAX.

LWT

LVG.

LD

HP

HOA

HD.

IN.

GPM

FLR.

FIN.

FF

EXIST.

EXH.

EWT

ENT.

ELEV.

EFF.

ER

EA

(E)

DTR

DB

DWGS.

DN.

DIA. �

°F

CONT.

CONC.

CFM

CLG.

CD

BOP

BOD

AFF

AD/AP

SQUARE FEETSF

BACK DRAFT DAMPERBDD

THESE DRAWINGS ARE A GENERAL GRAPHIC PRESENTATION OF THE WORK.  DUCTWORK, PIPING, AND
EQUIPMENT, AS SHOWN, ARE SCHEMATIC.  FABRICATE AND INSTALL BASED ON ACTUAL FIELD
MEASUREMENT.  COORDINATE WITH OTHER TRADES.  PROVIDE A COMPLETE SET OF SHOP DRAWINGS
REFLECTING ACTUAL DIMENSIONS, ACCESS REQUIREMENTS, AND DETAILS BASED UPON THE ACTUAL
EQUIPMENT PROCURED.  MAINTAIN AN UP TO DATE SET OF AS-BUILT DRAWINGS AT THE JOB SITE.

COMPLY WITH CALIFORNIA MECHANICAL CODE (CMC), CALIFORNIA PLUMBING CODE (CPC), AND NATIONAL
FIRE PROTECTION AGENCY (NFPA), AND GOVERNING CODES.  THERE SHALL BE NO EXCEPTION. REPORT
DEFICIENCIES WITHIN THIRTY (30) DAYS UPON AUTHORIZATION TO PROCEED.

REVIEW ALL DRAWINGS AND SPECIFICATIONS INCLUDING ARCHITECTURAL, STRUCTURAL, CIVIL,
MECHANICAL, PLUMBING, AND ELECTRICAL.  ANY QUESTIONS SHALL BE BROUGHT UP, IN WRITING, TO
THE ATTENTION OF THE ENGINEER BEFORE THE START OF CONSTRUCTION.

PROVIDE ACCESS AND CLEARANCE FOR MAINTENANCE FOR MECHANICAL EQUIPMENT AND COMPONENTS
AS RECOMMENDED BY EQUIPMENT MANUFACTURER AND APPLICABLE CODES.

HANDLE, STORE AND INSTALL EQUIPMENT PER MANUFACTURER'S INSTRUCTIONS.

INSTALL VALVES WITH UNIONS OR FLANGES AT EACH PIECE OF EQUIPMENT ARRANGED TO ALLOW
SERVICE MAINTENANCE, AND EQUIPMENT REMOVAL WITHOUT SYSTEM SHUT-DOWN.

BRACE AND SUPPORT PIPES, CONDUIT, AND DUCTWORK IN ACCORDANCE WITH SMACNA GUIDELINES
FOR SEISMIC RESTRAINTS OF MECHANICAL AND PLUMBING PIPING SYSTEM.

REFER TO ARCHITECTURAL REFLECTED CEILING PLAN FOR EXACT LOCATION OF DIFFUSERS,
REGISTERS, GRILLES, AND ACCESS PANELS.

ALL DUCT DIMENSIONS, AS SHOWN ON MECHANICAL DRAWINGS ARE CLEAR INSIDE DIMENSIONS.

INSULATION AND FLEXIBLE DUCT SHALL COMPLY WITH STATE FIRE MARSHALL CRITERIA AND SHALL NOT
EXCEED FLAME SPREAD OF 25 AND SMOKE DEVELOPED OF 50 PER ASTM-84, NFPA-223, AND UL 723.

INSULATE PIPING AND DUCTWORK IN ACCORDANCE WITH THE GOVERNING CODES.

COMMISSION AND START-UP THE MECHANICAL SYSTEMS TO ASSURE A COMPLETE AND OPERATIONAL
HVAC SYSTEM IN ACCORDANCE WITH ASHRAE AND NEBB.

ALL SQUARE ELBOWS IN DUCTWORK SHALL HAVE DOUBLE THICKNESS TURNING VANES. ALL RADIUS
ELBOWS IN DUCTWORK SHALL BE MINIMUM 1.5W (1.5xWIDTH) AND HAVE 3 SPLITTER VANES.  PROVIDE
MANUAL VOLUME DAMPER AT EACH BRANCH DUCT TAKE- OFF SERVING EACH AIR TERMINAL DEVICE.
PROVIDE BALANCING DAMPERS FOR EACH MAIN DUCT TAKE-OFF IN ACCORDANCE WITH SMACNA IN
ORDER TO ASSURE A COMPLETELY BALANCED SYSTEM.

FIRE DAMPER ASSEMBLIES, INCLUDING LOCATION, SLEEVES, AND INSTALLATION PROCEDURES SHALL BE
APPROVED BY THE BUILDING INSPECTOR PRIOR TO PROCUREMENT AND INSTALLATION.  REFER TO
ARCHITECTURAL DRAWINGS FOR EXACT LOCATION OF FIRE RATED WALLS AND SMOKE SEPARATIONS.

COORDINATE WITH ELECTRICAL AND CONTROL CONTRACTORS FOR ALL POWER REQUIREMENTS PRIOR
TO BID.

COORDINATE WITH ELECTRICAL AND CONTROL CONTRACTORS FOR ALL POWER REQUIREMENTS PRIOR
TO ORDERING ANY EQUIPMENT.

UPON INSTALLATION OF ALL EQUIPMENT, DEVICES, VIBRATION ISOLATION, ETC., PROVIDE WRITTEN
CONFIRMATION BY EQUIPMENT MANUFACTURER'S REPRESENTATIVES TO ENSURE COMPLIANCE WITH
MANUFACTURER'S REQUIREMENTS.

PROVIDE DETAILS AND SEISMIC CALCULATIONS FOR ALL EQUIPMENT ON VIBRATION ISOLATION.  ALL
DETAILS SHALL BE STAMPED BY A STRUCTURE ENGINEER FROM VIBRATION ISOLATION MANUFACTURER.

CONTRACTOR SHALL COORDINATE ARCHITECTURAL REFLECTED CEILINGS PLANS WITH ALL
DISCIPLINES TO VERIFY CLEARANCES BETWEEN HVAC DUCTS, HVAC PIPING, LIGHT FIXTURES,
ELECTRICAL DATA CONDUITS, PLUMBING LINES, FIRE PROTECTION LINES, STRUCTURAL  MEMBERS, ETC.
SPECIAL ATTENTION IS REQUIRED ALONG THE LENGTH OF MAIN MECHANICAL  SUPPLY AND RETURN AIR
DUCTS WHERE THERE IS LIMITED CLEARANCE FOR PASSAGE OR  ROUTING OF UTILITIES.

THE SPACE FOR DUCT WORK & MECHANICAL EQUIPMENT FOR THIS PROJECT IS LIMITED.
COORDINATION WITH OTHER TRADES IS CRITICAL. PROCEED WITH PREPARATION OF SHOP DRAWINGS
IMMEDIATELY UPON RECEIVING AN AUTHORIZATION TO PROCEED FOR THE PROJECT. COMPLETE  SHOP
DRAWINGS PRIOR TO MATERIAL FABRICATION AND INSTALLATION. SHOP DRAWINGS SHALL BE
REVIEWED BY COMMISSIONING AGENT PRIOR TO SUBMITTAL.

PROVIDE ORIGINALLY PREPARED CONTRACTOR'S SHOP DRAWINGS IN ELECTRONIC FORMAT. IN
ADDITION TO THE REQUIREMENTS SPECIFIED ELSEWHERE, THE SHOP DRAWINGS SHALL INCLUDE  THE
FOLLOWING:

a.  DUCT, PIPE AND PLUMBING ELEVATIONS.

b.  DOUBLE LINE DUCTWORK AND PIPING (6'' AND LARGER).

c.  ACTUAL SIZE OF PURCHASED EQUIPMENT. PER APPROVED CONTRACTOR'S      
   SHOP DRAWINGS.

d.  ACCESS PANELS INCLUDING CEILING PANELS.

e.  ACCESS CLEARANCES FOR EQUIPMENT.

f.  ACTUAL LOCATIONS OF CEILING DIFFUSERS, REGISTERS, AND RETURN REGISTERS.

g.  LOCATIONS OF STRUCTURAL MEMBERS SUCH AS BEAMS.

h.  ACTUAL LOCATIONS OF CONTROL PANELS AND POWER CONNECTIONS TO
   EQUIPMENT.

i.   COLOR CODED DUCT AND PIPING BASED ON MATERIAL USED.

j.  MINIMUM 1/4''=1'0" SCALE DRAWINGS.

k.  LABEL AND TAG SCHEDULE FOR EQUIPMENT.

l.   DUCT TRANSITIONS TO CLEAR BEAMS OR TIGHT AREAS.

m.  ROOM TEMPERATURE SENSOR LOCATIONS.

n.  POINT OF CONNECTION TO UTILITIES OUTSIDE THE BUILDING.

o.  SECTIONS OR 3-D DRAWINGS OF CONGESTED AREAS.

p.  GRID LINES.

q.  UTILITY PROFILES FOR UNDERGROUND PIPING.

DO NOT COMMENCE WITH ANY INSTALLATION, ORDERING OF ANY EQUIPMENT OR MATERIAL
FABRICATION WITHOUT AN APPROVED SHOP DRAWING SUBMITTAL.

FOR EACH SUBMITTAL, THE CONTRACTOR SHALL PROVIDE A LETTER (ON COMPANY LETTERHEAD) AND
SIGNED BY THE PROJECT MANAGER INDICATING THE SUBMITTAL HAS BEEN FULLY IN HOUSE REVIEWED
TO ENSURE FULL COMPLIANCE WITH THE CONTRACT DOCUMENTS AND COORDINATION WITH OTHER
TRADES.  ANY EXCEPTIONS TO THE CONTRACT DOCUMENTS SHALL BE CLEARLY INDICATED ON THIS
LETTER.  ANY DISCREPANCIES/EXCEPTIONS NOT IDENTIFIED IN WRITING SHALL BE CORRECTED AT THE
SOLE EXPENSE OF THE CONTRACTOR AND AT NO EXPENSE TO THE OWNER AND ENGINEER.
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PLAN CHECK NOTES

1.

2.

3.

4.

CERTIFICATE OF ACCEPTANCE (MECH-2A AND ENV-2A) AND ALL RELATED ACCEPTANCE DOCUMENTS
SHALL BE SUBMITTED TO THE FIELD INSPECTOR DURING CONSTRUCTION. CERTIFICATE OF OCCUPANCY
WILL NOT BE ISSUED UNTIL THESE FORMS ARE REVIEWED AND APPROVED.

ALL PIPING AND DUCT WORK SHALL BE INSULATED CONSISTENT WITH THE REQUIREMENTS OF
SECTIONS 118, 123, 124 TITLE 24 ENERGY STANDARDS AND CHAPTER 6 OF CMC.

ALL HVAC SYSTEMS SHALL MEET THE CONTROL REQUIREMENTS PER SECTION 112 AND 122 E.E.S.

ALL HVAC EQUIPMENT AND APPLIANCES SHALL MET THE REQUIREMENTS PER SECTION 111-113, 115, 120-
124 TITLE 24 ENERGY STANDARDS.

PROVIDE SMOKE DETECTORS IN MAIN SUPPLY AIR DUCTS OF AIR MOVING SYSTEMS EXCEEDING 2000
CFM PER SECTION 608.0 CMC.

EXHAUST DUCTS SHALL BE EQUIPPED WITH BACK-DRAFT DAMPERS PER SEC. 504.0 CMC.

A WATERTIGHT PAN OF CORROSION RESISTANT MATERIAL SHALL BE PROVIDED BENEATH HVAC UNITS
PER SECTION 309.2 CMC.

ROOF ACCESS LADDER SHALL COMPLY WITH SECTION 304 CMC.

DRYER VENTS SHALL BE EQUIPPED WITH BACK-DRAFT DAMPERS PER SECTION 504.0 CMC.

SCREENS/LOUVERS SHALL NOT BE INSTALLED AT DRYER VENT TERMINATIONS PER SEC. 504.3.1 CMC.

EXHAUST DUCT FOR TYPE II DRYERS SHALL COMPLY WITH SECTION 905.5 CMC.

ALL CLOTHES DRYERS INSTALLED FOR MULTIPLE-FAMILY OR PUBLIC USE SHALL BE EQUIPPED WITH
APPROVED SAFETY SHUT-OFF DEVICES AND SHALL BE INSTALLED AS SPECIFIED FOR A TYPE 2 CLOTHES
DRYER UNDER SECTION 905.5 CMC (NFPA 54 10.4.6)

TYPE II CLOTHES DRYERS SHALL BE EQUIPPED OR INSTALLED WITH LINT CONTROLLING MEANS.

TITLE 24 NOTES

1.

2.

3.

4.

HVAC SYSTEMS SHALL MEET THE LATEST CONTROL REQUIREMENTS OF SECTIONS 112 & 122 ENERGY
EFFICIENCY STANDARDS.

DOORS AND WINDOWS SHALL MEET MINIMUM INFILTRATION REQUIREMENTS OF SECTION 116 ENERGY
EFFICIENCY STANDARDS.

INSULATION AND FLEXIBLE DUCT SHALL COMPLY WITH STATE FIRE MARSHAL CRITERIA AND SHALL NOT
EXCEED FLAME SPREAD OF 25 AND SMOKE DEVELOPED OF 50 PER ASTM-84, NFPA-225, AND U.L. 723.

ALL WORK SHALL BE IN ACCORDANCE WITH CITY CODES, CALIFORNIA ENERGY CONSERVATION
STANDARDS, TITLE - 24, AND ALL OTHER APPLICABLE CODES.

ALL PIPING AND DUCT WORK SHALL BE INSULATED CONSISTENT WITH THE REQUIREMENTS OF SECTIONS
118, 123, 124 TITLE 24 ENERGY STANDARDS AND CHAPTER 6 OF CALIFORNIA MECHANICAL CODE.

ALL ENVELOPE AND MECHANICAL CERTIFICATE OF ACCEPTANCE FORMS AND ALL RELATED
ACCEPTANCE DOCUMENTS SHALL BE SUBMITTED TO THE FIELD INSPECTOR DURING CONSTRUCTION.
CERTIFICATE OF OCCUPANCY WILL NOT BE ISSUED UNTIL THESE FORMS ARE REVIEWED AND APPROVED.

MECH-04-A FORM FOR DUCT LEAKAGE SEALING AND TESTING SHALL BE SUBMITTED TO THE FIELD
INSPECTOR DURING CONSTRUCTION.  CERTIFICATE OF OCCUPANCY WILL NOT BE ISSUED UNTIL THESE
FORMS ARE REVIEWED AND APPROVED.

BUILDING COMMISSIONING SHALL BE INCLUDED IN THE DESIGN AND CONSTRUCTION PROCESSES OF THE
BUILDING SYSTEM AND COMPONENTS MEET THE OWNER'S OR OWNER REPRESENTATIVE'S PROJECT
REQUIREMENTS.  COMMISSIONING SHALL BE PERFORMED IN ACCORDANCE WITH SECTION 5.410.2 BY
TRAINED PERSONNEL WITH EXPERIENCE ON PROJECTS OF COMPARABLE SIZE AND COMPLEXITY.

A COMPLETE REPORT OF COMMISSIONING PROCESS ACTIVITIES UNDERTAKEN THOUGH THE DESIGN,
CONSTRUCTION, AND REPORTING, RECOMMENDATIONS FOR POST-CONSTRUCTION PHASES OF THE
BUILDINGS PROJECT SHALL BE COMPLETED AND PROVIDED TO THE OWNER OR REPRESENTATIVE.

INSULATION MATERIAL SHALL MEET THE CALIFORNIA QUALITY STANDARD PER SECTION 110.8 ENERGY
EFFICIENCY STANDARDS.

5.

5.

CA GREEN BUILDING NOTES

1.

2.

3.

4.

IN MECHANICALLY VENTILATED BUILDINGS, PROVIDE OCCUPIED AREAS OF BUILDING WITH AIR FILTRATION
MEDIA FOR OUTSIDE AND RETURN AIR PRIOR TO OCCUPANCY THAT PROVIDES AT LEAST MERV OF 8 (REF.
SECTION 5.504.5.3).

PROVIDE TESTING AND ADJUSTING OF HVAC SYSTEMS AND CONTROLS PER 5.713.10.4.

THE PERMANENT HVAC SYSTEM SHALL ONLY BE USED DURING CONSTRUCTION IF NECESSARY TO
CONDITION THE BUILDING OR AREAS OF ADDITION OR ALTERATION WITHIN THE REQUIRED TEMPERATURE
RANGE FOR MATERIAL AND EQUIPMENT INSTALLATION.  IF THE HVAC SYSTEM IS USED DURING
CONSTRUCTION, RETURN AIR FILTERS WITH A MINIMUM EFFICIENCY REPORTING VALUE (MERV) OF 8,
BASED ON ASHRAE 52.2-1999, OR AN AVERAGE EFFICIENCY OF 30% BASED ON ASHRAE 52.1-1992 SHALL
BE USED.  ALL FILTERS SHALL BE REPLACED IMMEDIATELY PRIOR TO OCCUPANCY OR AT THE
CONCLUSION OF CONSTRUCTION. (REF SECTION 5.504.1.3).

INSTALLED HVAC EQUIPMENT SHALL NOT CONTAIN CFC'S OR HALONS PER 5.714.8.1.

AT THE TIME OF ROUGH INSTALLATION AND DURING STORAGE ON THE CONSTRUCTION SITE UNTIL FINAL
STARTUP OF THE HEATING, COOLING AND VENTILATING EQUIPMENT, ALL DUCT AND OTHER RELATED AIR
DISTRIBUTION COMPONENT OPENINGS SHALL BE COVERED WITH TAPE, PLASTIC, SHEETMETAL OR OTHER
METHODS ACCEPTABLE TO THE ENFORCING AGENCY TO REDUCE THE AMOUNT OF DUST, WATER AND
DEBRIS WHICH MAY ENTER THE SYSTEM. (REF SECTION 5.504.3).

EXCEPTION TO CAL GREEN SECTION 5.504.5.3 - AN ASHRAE 10% - 15% EFFICIENCY FILTER SHALL BE
PERMITTED FOR AN HVAC UNIT MEETING THE 2013 CALIFORNIA ENERGY CODE HAVING 60,000 BTUH OR
LESS CAPACITY PER FAN COIL, IF THE ENERGY USE OF THE AIR DELIVERY SYSTEM IS 0.4 W/CFM OR LESS
AT DESIGN AIR FLOW.

MECHANICALLY OR NATURALLY VENTILATED SPACES IN BUILDINGS SHALL MEET THE MINIMUM
REQUIREMENTS OF SECTION 121 OF THE 2010 CALIFORNIA ENERGY CODE, OR THE APPLICABLE LOCAL
CODE, WHICHEVER IS MORE STRINGENT, AND DIVISION 1, CHAPTER 4 OF CCR, TITLE 8.  (REF SECTION
5.506.1).

FOR BUILDINGS OR ADDITIONS EQUIPPED WITH DEMAND CONTROLS VENTILATION, C02 SENSORS AND
VENTILATION CONTROLS SHALL BE SPECIFIED AND INSTALLED IN ACCORDANCE WITH THE REQUIREMENTS
OF 2013 CALIFORNIA ENERGY CODE, SECTION 120(C)(4) (REF SECTION 5.506.2).

INSTALLATIONS OF HVAC, REFRIGERATION AND FIRE SUPPRESSION EQUIPMENT SHALL COMPLY WITH
SECTIONS 5.508.1.1 AND 5.508.1.2.

PROVIDE THE BUILDING OWNER OR REPRESENTATIVE WITH DETAILED OPERATING AND MAINTENANCE
INSTRUCTIONS AND COPIES OF GUARANTIES/WARRANTIES FOR EACH SYSTEM.  O&M INSTRUCTIONS
SHALL BE CONSISTENT WITH OSHA REQUIREMENTS IN CCR, TITLE 8 SECTION 5142, AND OTHER RELATED
REGULATIONS.

6.

7.

8.

6.

7.

5.

6.

7.

8.

9.

10.

9.

10.

11.

12.

13.

8.

9.

10.

5160 Carroll Canyon Rd, Suite 200
San Diego, California 92121
Consulting Mechanical Engineers
    858 200-0030       858 200-0037
www.ma-engr.com
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M0-2

RMC DAG

SEE DETAIL 3/M5-2 FOR MOUNTING INFORMATION

1

1 STAINLESS STEEL FITTED CONSTRUCTION 2 PROVIDE WITH VFDS WITH INTEGRAL DISCONNECTS

1 SINGLE POINT POWER CONNECTION: MCA = 568.6A, MOP = 700A 2 AMBIENT  = 90.0 F, LOW AMBIENT CONTROL TO 35.0 F

1 2

1 2

1 2

1 BLADDER TYPE

1 PROVIDE WITH TOP AIR VENT

1

1

3 PROVIDE VFD WITH INTEGRAL DISCONNECT AND HARMONIC MITIGATION.

3

1 PROVIDE WITH DUCT MOUNTED SMOKE DETECTOR

1

1

1

1

1

1

1

1 FOR MOUNTING SEE DETAIL 9/M5-1 2 INDOOR UNIT POWERED BY OUTDOOR UNIT;  PROVIDE SEPARATE DISCONNECTS

1 2

1 2

3 A SINGLE OUTDOOR CONDENSER SERVES BOTH INDOOR FAN COILS

3

4 PROVIDE LG PMBD 3620 UNIT WITH (2) PORTS;  REQUIRES  208/1/60, 16 W INPUT, 0.08 AMPS

4

2 SEE SHEET M6-1 FOR WIRING DIAGRAMS; ADDITIONAL HEAT RECOVERY BOXES 'PRHR' ELECTRICAL REQUIREMENTS

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

1

1

1

1

1

1

SEE DETAIL 7/M5-1 FOR MOUNTING INFORMATION2

2

2

2

2

3

4

4

SEE DETAIL 8/M5-1 FOR MOUNTING INFORMATION3 SEE DETAIL 4/M5-2 FOR MOUNTING INFORMATION4

5

5

PROVIDE VFD WITH INTEGRAL DISCONNECT5

SEE DETAIL 4/M5-1 FOR MOUNTING INFORMATION3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

1 FOR HP MOUNTING INFORMATION SEE 6/M5-1 2 EACH INDIVIDUAL HEAT PUMP MODULE
REQUIRES ITS OWN SEPARATE POINT OF
POWER CONNECTION AND DISCONNECT

1 2

1 2

3 LG IS THE BASIS OF DESIGN FOR THE PROJECT.  THE CONTRACTOR IS REQUIRED TO BID THE BASIS OF DESIGN FOR THE PROJECT.  CONTRACTORS MAY SUBSTITUTE MANUFACTURER AT THEIR OWN RISK; HOWEVER,
SUBSTITUTION WILL REQUIRE FULL REDESIGN BY THE MECHANICAL CONTRACTOR AT THEIR OWN COST.  FULL REDESIGN MAY INCLUDE, BUT NOT BE LIMITED TO, MECHANICAL, STRUCTURAL, ELECTRICAL AND MULTIPLE
OTHER DESIGN CHANGES THAT WILL BE REQUIRED OF THE CONTRACTOR AND SUBCONTRACTORS AT THEIR OWN COST AND WITHOUT NEGATIVE SCHEDULE IMPACT.

3

3

4 PROVIDE VRF SYSTEM WITH LG BACnet CONTROLLER GATEWAY
MODEL # "PQNFB17C1".  ONLY (1) GATEWAY NEEDED FOR VRF
SYSTEM

4

4

4

1 CONDENSATE PUMP REQUIRED (SEE PLUMBING PLANS)

CONDENSATE PUMP REQUIRED (SEE PLUMBING PLANS)4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

1

1

1

1

1

1

1

1

5 6

PROVIDE PRESSURE CONTROL TO MAINTAIN +0.02" INSIDE BUILDING6

DFC - CONDENSATE PUMP REQUIRED (SEE PLUMBING PLANS)5

5

5

FANS SHALL COMPLY WITH 2013 CFC SECTION 909, "SMOKE CONTROL SYSTEMS".7

7

7

1

3 PROVIDE WITH SUCTION DIFFUSER

3

3

PROVIDE WITH HIGH EFFICIENCY FILTER BOX WITH MERV 8 FILTERS5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5 PROVIDE WITH CONDENSER COIL CORROSION PROTECTION

6 PROVIDE WITH CONDENSER COIL CORROSION PROTECTION

6

6

5 PROVIDE WITH CONDENSER COIL CORROSION
PROTECTION

5

5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

5

2 PROVIDE MOUNTING PER MANUFACTURER'S INSTALLATION INSTRUCTIONS

2

2

2

2

2

2

2

2

DRYER EXHAUST DUCT POWER VENTILATOR, 83 WATTS8

8

8

4 PROVIDE WITH NETWORK INTERFACE CARD

HP
1

HP
2

HP
1

HP
1

HP
1

HP
1

HP
1

HP
1

HP
1

HP
1

HP
1

HP
1

HP
2

HP
2

HP
2

HP
2

HP
2

HP
2

HP
2

HP
2

HP
2

HP
2

HP
2

HP
2

CU
3-1

CU
2-1

HP
1

HRB
1-1

HRB
2-1

HRB
1-2

HRB
1-3

HRB
1-4

HRB
2-2

HRB
2-3

HRB
2-4

HRB
-

CU
-

HP
-

FC
2-2

FC
2-3

FC
2-4

FC
2-5

EF
1-1

EF
1-2

FC
1-1

FC
1-2

FC
2-1

FC
1-3

FC
2-6

FC
2-7

FC
2-8

FC
1-4

FC
1-5

FC
1-6

FC
1-7

FC
1-8

FC
2-9

FC
2-10

FC
2-11

FC
2-12

FC
1-9

FC
1-10

EF
2-1

EF
3-1

EF
3-2

MUA
1-1

MUA
2-1

RF
1

SCF
1-1

SCF
1-2

P
1

P
2

EX
1

BT
1

CH
1

EF
4-1

EF
4-2

2-1
DFC

3-1
DFC

FC
1-11

3-2
DFC

EF
1-3

MUA
-

RF
-

SCF
-

EF
-

FC
-

P
-

CH
-

BF
1

BF
2

EXHAUST & SUPPLY FAN SCHEDULE

DESCRIPTION CFM ESP
(IN.) DRIVE RPM

MIN
WHEEL
DIA (IN.) BHP HP V PH

MAX
OPER WT

(LBS)

MOTOR

REMARKS

SYMBOL
CFM

INDOOR FAN MOTOR

E.S.P. V PH Hz RLA

VRF FAN COIL UNIT SCHEDULE
INDOOR FAN SECTION

REMARKSSERVESDESCRIPTION
MCA MFA

1590 0.78 2.3 -- --60208 1

TOTAL
CAP. MBH

CAPACITY

COOLING

47.4

V

ELECTRICAL DATA

PH Hz
OPER. WT.

LBS. TOTAL
CAP. MBH AMB °F

ENT DB °F ENT WB °F

CAPACITY

HEATING

AMB °F

COOLING REMARKS
OUTPUT

MBH

SYMBOL DESCRIPTION

LG
ARUB336DTE4

80 67

460 3 60 2220 336.0 378.095 36

MCA MOCP

-- --

RLA

--

FAN AMPS

--

FAN COILS
SERVED

FC-1-1, FC-1-2,
FC-1-3, FC-1-4,
FC-1-5, FC-1-6,
FC-1-7, FC-1-8,
FC-1-9, FC-1-10,

FC-1-11

REFRIGERANT

CHARGE
(LBS)TYPE

70.77R-410A

VRF HEAT PUMP SCHEDULE

0.1 115 1

0.02 115 1

0.1 1/6 115 1 60

60

60

SYMBOL

AIR DISTRIBUTION SCHEDULE
NECK
SIZE STYLEACCESSORIESMODELCFM

RANGETYPESYMBOL

A

RETURN
OR

EXHAUST

SUPPLY
AIR

8x8

10x10

12x12

14x14

16x16

NECK
SIZE

8x8

10x10

12x12

14x14

16x16

18x18

20x20 1200

1000

800

600

450

300

200

MAX
CFM

681-840

501-680

351-500

231-350

0-230

FOR INSTALLATION IN LAY-IN CEILING:
PRICE PDMC  PERFORATED FACE.

FOR INSTALLATION IN LAY-IN CEILING:
PRICE PDDR PERFORATED FACE.

OPPOSED BLADE
 DAMPER

RETURN,
EXHAUST,

OR TRANSFER
AIR GRILLE

MODULAR COREOPPOSED BLADE
DAMPER

FOR INSTALLATION IN HARD CEILING,
DUCTWORK OR FOR NECK SIZES

ABOVE 18x18:  PRICE SMCD

FOR INSTALLATION IN HARD CEILING,
DUCTWORK OR FOR NECK SIZES

ABOVE 22x22:  PRICE 530

STYLEACCESSORIESMODELTYPESYMBOL

B

FOR INSTALLATION IN FIRE RATED
CEILING:  PRICE PDDR-FR

D SUPPLY
AIR

E RETURN
AIR

SEE
PLANS

SEE
PLANS

SEE
PLANS

SEE
PLANS

PRICE ND-A

PRICE 530

DESCRIPTION

DUCTLESS SPLIT SYSTEM SCHEDULE

SYMBOL SERVICE
CFM

INDOOR FAN

DRIVE

OPER.
WT.

(LBS.)

ELECTRICAL DATA
DESCRIPTIONSYMBOL

INDOOR FAN SECTION OUTDOOR SECTION

COOLINGOPER.

(LBS.)
WT.

CAP.(MBH)
TOTAL ENT

DB^F
AMB

^F
ENT
WB^F

REMARKS

COMBINED CAPACITY

SEER
V HzMOCPMCA PH

REFRIGERANT
TYPESENSIBLE

CAP.(MBH)

ELECTRICAL DATA

V HzPH

1/6

1/30

10.875

8.125

10.875

DIRECT

DIRECT

DIRECT

0.5

0.35

0.5

475

50

475

1572

1550

1572

SENSIBLE
CAP. MBH

35.9

HEATING
OUTPUT

MBH
MIN. OA

275

CFM
OPER. WT.

LBS. SYSTEM

870 0.62 2.3 -- --60208 1 70

500 0.62 2.3 -- --60208 1 18.8 14.8 180

1060 0.78 2.3 -- --60208 1 35.7 26.7 275

650SEE ZONING PLANSLG
ARNU243BGA2 0.62 2.3 -- --60208 1 23.8 18.7 40 150

1400 0.47 2.3 -- --60208 1 42.0 29.4 420

2280 0.98 4.5 -- --60208 1 355

2100 0.98 4.5 -- --60208 1 75.2 53.3 215

700

0.98 4.5 -- --60208 1 330

840

0.62 2.3 -- --60208 1 240

1890

0.62 2.3 -- --60208 1 250

310

0.98 4.5 -- --60208 1 135 240

310

0.47 0.9 -- --60208 1 12.1 8.9 105

310

0.47 0.9 -- --60208 1 105

750

0.47 0.9 -- --60208 1 105

2050

0.62 2.3 -- --60208 1 80

390

0.98 4.5 -- --60208 1 270

790

0.47 0.9 -- --60208 1 70

940

0.62 2.3 -- --60208 1 120

1200

0.62 2.3 -- --60208 1 455

850

135

0.62 2.3 -- --60208 1 130

2030

0.08 115 1 601/610.875DIRECT0.5400 1636

0.05 115 1 601/610.875DIRECT0.5200 1560

0.85 460 3 375111.625BELT1.51830 1144

0.58 460 3 3753/411.625BELT1.51350 1105

1.4 460 3 1401 1/2--BELT1.04000 1269

49.25 460 3 240050--BELT1.270000 1172

49.25 460 3 240050--BELT1.270000 1172

80 67

460 3 60 432.0 486.095 36-- -- -- -- 94.3R-410A

FC-2-1, FC-2-2, FC-2-3,
FC-2-4, FC-2-5, FC-2-6,
FC-2-7, FC-2-8, FC-2-9,

FC-2-10, FC-2-11, FC-2-12

C SUPPLY
AIR

SEE
PLANS

SEE
PLANS PRICE RCD

SIDEWALL
RETURN OR

EXHAUST

AIR
NOZZLE

OPPOSED BLADE
DAMPER

APERTURE
DAMPER

OPPOSED BLADE
DAMPER

ROUND CONE
DIFFUSER,

ADJUSTABLE CONE

F SUPPLY
AIR

SEE
PLANS

SEE
PLANS

FOR INSTALLATION IN HARD LID:
PRICE JET SLOT JSP230

G RETURN
AIR

SEE
PLANS

SEE
PLANS

SUPPLY LINEAR

RETURN LINEAR

MODULE 1
ARUB144DTE4

MODULE 2
ARUB096DTE4

MODULE 3
ARUB096DTE4

LG
ARUB432DTE4

MODULE 1
ARUB145DTE4

MODULE 2
ARUB145DTE4

MODULE 3
ARUB145DTE4

740

740

740

2340

780

780

780

31.6

23.2

23.2

460 3 60

460 3 60

460 3 60

460 3 60

460 3 60

460 3 60

40

35

35

35.8

35.8

35.8

50

50

50

28.4 2.6

19.1 2.6

19.1 2.6

31.7 2.6

31.7 2.6

31.7 2.6

80 67

95 36

80 67

95 36

80 67

95 36

80 67

95 36

80 67

95 36

80 67

95 36

145.0

121.0

121.0

145.0

145.0

145.0

145.0

121.0

121.0

145.0

145.0

145.0

LG
ARNU763BGA2

LG
ARNU543BGA2

LG
ARNU123BGA2

LG
ARNU123BGA2

LG
ARNU123BGA2

LG
ARNU283BGA2

LG
ARNU363BGA2

LG
ARNU283BGA2

LG
ARNU763BGA2

LG
ARNU483BGA2

LG
ARNU283BGA2

LG
ARNU183BGA2

LG
ARNU363BGA2

LG
ARNU763BGA2

LG
ARNU243BGA2

LG
ARNU283BGA2

LG
ARNU763BGA2

LG
ARNU123BGA2

LG
ARNU243BGA2

LG
ARNU283BGA2

23.8 18.7

23.8 18.7

27.6 20.6

27.6 20.6

27.6 20.6

27.6 20.6

27.6 20.6

53.1 41.7

75.2 53.3

75.2 53.3

75.2 53.3

12.1 8.9

12.1 8.9

12.1 8.9

35.9

14.8

26.7

18.7

29.4

53.3

8.9

18.7

18.7

20.6

20.6

20.6

20.6

20.6

41.7

53.3

53.3

53.3

8.9

8.9

8.9

GREENHECK
SQ-95-VG

GREENHECK
SQ-65D

GREENHECK
SQ-90-VG

GREENHECK
SQ-80-VG

GREENHECK
BCF-112-10

GREENHECK
BCF-112-7

GREENHECK
GB-180-15

GREENHECK
TBI-FS-5L54-500

GREENHECK
SQ-95-VG

GREENHECK
TBI-FS-5L54-500

SEE ZONING PLANS

SEE ZONING PLANS

SEE ZONING PLANS

SEE ZONING PLANS

SEE ZONING PLANS

SEE ZONING PLANS

SEE ZONING PLANS

SEE ZONING PLANS

SEE ZONING PLANS

SEE ZONING PLANS

SEE ZONING PLANS

SEE ZONING PLANS

SEE ZONING PLANS

SEE ZONING PLANS

SEE ZONING PLANS

SEE ZONING PLANS

SEE ZONING PLANS

SEE ZONING PLANS

SEE ZONING PLANS

SEE ZONING PLANS

SEE ZONING PLANS

240

240

240

240

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

PUMP SCHEDULE

SYMBOL DESCRIPTION

CHW

SERVICE FLOW GPM HEAD FT.
INLET
WATER
TEMP. MAX HP V HZ RPM

MOTOR

EFF.
OPER WT.

(LBS.) REMARKS

EXPANSION TANK SCHEDULE

132

DESCRIPTIONSYMBOL

132 24 78 125 1500 12 -- --

REMARKS
CAPACITY

(GAL.)

ACCEP-
TANCE
(GAL.)

DIAMETER
(IN.)

HEIGHT
(IN.)

ASME
RATED

PRESSURE
(PSI)

OPER. WT.
(LBM)

CHARGE
PRESS
(PSIG)

FEEDER
PRESS
(PSIG)

RELIEF
PRESS
(PSIG)

BUFFER TANK SCHEDULE

OPER.
WT. LBS.GPMDESCRIPTIONSYMBOL REMARKS

500

CHILLER SCHEDULE AIR COOLED

REMARKSDESCRIPTIONSYMBOL
CAPACITY

(TONS)
REFRI-
GERANT GPM EWT LWT

EVAPORATOR DATA

MAX
PD H.P

CONDENSER DATA

V RLA V

COMPRESSOR ELECT. DATA
KW/TON
(MAX.)

OPER.
WT.

(LBS.)

295.1 R134-a 506 56 42 10.4 460 3 460 3 1.06 25,930DAIKIN #AWS310CDP 238

B&G
2EB-SERIES E-150 257 100 56 10 460 3 60 1750 73.64% 750

B & G XYLEM B-400

WESSELS CBT-500 36" DIA x 72" 5600

1.4

CHW 257 100 56 10 460 3 60 1750 73.64% 750

PHPH

DIMENSION
(IN.)

PH

(QTY. 20) (QTY. 2) 60

HZ

B&G
2EB-SERIES E-150

125

ASME
RATED

PRESSURE
(PSI)

MAX

LG
LSU090HEV

ELECTRICAL 307

LG225 9 15

LG

ELEVATOR MACH. ROOM

LG

9.0

390/ 390

9.0

26.4 40

0.65 460 3 3753/411.625BELT1.52000 1105GREENHECK
BCF-112-10

0.65 460 3 3753/411.625BELT1.52000 1105GREENHECK
BCF-112-10

DIRECT 65208 1 60

65208 1 60

150208 1 60

150208 1 60 95 80 67

95 80 67 16

1846.046.0

R-410A

R-410A

860 0.62 2.3 -- --60208 1 27.6 20.6 80LG
ARNU283BGA2

20.6SEE ZONING PLANS 150

0.78 2.3 -- --60208 1 35.7 26.7 26.7 150

LMN024/ LMN024 DIRECT

LSN090HEV

LMU540HV

V

ELECTRICAL DATA

PH Hz
OPER. WT.

LBS.
SYMBOL DESCRIPTION

LG
PRHR031A 120 1 60 50

RLA

0.12

FAN COILS
SERVED

FC-1-9, FC-1-10,
FC-1-11

VRF HEAT RECOVERY BOX SCHEDULE

120 1 60 0.16

50

50

50

50

50

50

50

120 1 60

120 1 60

120 1 60

120 1 60

120 1 60

120 1 60

0.08

0.16

0.16

0.16

0.16

0.08

LG
PRHR021A

LG
PRHR041A

LG
PRHR041A

LG
PRHR021A

LG
PRHR041A

LG
PRHR041A

LG
PRHR041A

FC-1-4

FC-1-5, FC-1-6,
FC-1-7, FC-1-8

FC-1-1, FC-1-2, FC-1-3

FC-1-9, FC-1-10,
FC-1-11

FC-1-9, FC-1-10,
FC-1-11

FC-1-9, FC-1-10,
FC-1-11

FC-1-9, FC-1-10,
FC-1-11

REMARKS

SEER HSPF

18 10.0

18 10.0

SEER HSPF

18 10.0

18 10.0

18 10.0

18 10.0

18 10.0

18 10.0

18 10.0

18 10.0

18 10.0

18 10.0

18 10.0

18 10.0

18 10.0

18 10.0

18 10.0

18 10.0

18 10.0

18 10.0

18 10.0

18 10.0

18 10.0

18 10.0

18 10.0

LG
ARNU423BGA2

0.02 115 1 601/308.125DIRECT0.3550 1550GREENHECK
SQ-65D

80 67

80 67

80 67

80 67

80 67

80 67

80 67

80 67

80 67

80 67

80 67

80 67

80 67

80 67

80 67

OPPOSED BLADE
DAMPER;

OPPOSED BLADE
DAMPER;FOR INSTALLATION IN HARD LID:

PRICE JET SLOT JSP230

ENGINEERED

ENGINEERED

PLENUM

PLENUM

VIBRATION ISOLATION SCHEDULE

DESCRIPTIONSYMBOL

MASON # BMK/KSL BASE WITH # SLF SPRING
MOUNTS & # Z1225 SEISMIC RESTRAINTS

SEE
PLANS

-- -- 1" DEF

QUANTITY
ANCHOR

BOLT SIZE
& No.

ARCH.
ATTACH.

DET.

ISOLATION
SPRG./

LONG SIDE

VIBRATION ISOLATION
REMARKS

-- --

2" DEF

SEE
PLANS

SEE
PLANS

-- --

2" DEF

MASON # RW30 SPRING HANGERS WITH #
SCB/SCHB SEISMIC CABLE BRACES

SERVICE

ROOF MOUNTED PUMPS

FAN COILS /  INLINE EXHAUST
FANS/ MUA-FANS/ HR BOXES

ROOF MOUNTED EXHAUST FANS

SEE
PLANS

-- --ROOF MOUNTED CONDENSING
UNITS

SEE
PLANS

-- --ROOF MOUNTED  VRF HEAT
PUMPS

SEE
PLANS

-- --ROOF MOUNTED AIR COOLED
CHILLER

SEE
PLANS

-- --SMOKE CONTROL FANS

1" DEF PROVIDE # UCC SEISMIC ROD CLAMPS WHERE REQUIRED

MASON # SSLFH DEFLECTION SEISMIC SPRING
MOUNTS 1" DEF

MASON # SWM 3/4" NEOPRENE PADS  & # HG
NEOPRENE BOLT GROMMETS PROVIDE NEOPRENE PADS WITH LOAD DISTRIBUTION PLATES--

MASON # MSL BASE WITH # SLREBP SEISMIC
SPRING MOUNTS 2" DEF

MASON # SLRSEB06 SEISMIC SPRING
MOUNTS

MASON # SLRSEB06 SEISMIC SPRING
MOUNTS

--

--

--

--

--

83 W 120 1 2083 W--DIRECT0.4130 -FANTECH
DBF4XLT-705

83 W 120 1 2083 W--DIRECT0.4130 -FANTECH
DBF4XLT-705

5160 Carroll Canyon Rd, Suite 200
San Diego, California 92121
Consulting Mechanical Engineers
    858 200-0030       858 200-0037
www.ma-engr.com
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SCALE:  1/8" = 1'-0"
1 MECHANICAL FLOOR PLAN - LEVEL 1

KEY NOTES
1 1.5 SF FREE AREA EA LOUVER.

2 3 SF FREE AREA OA INTAKE LOUVER.

3 0.5 SF FREE AREA EA LOUVER

4 MOTOR OPERATED PIVOT DOOR, 90 SF FREE AREA. INTERLOCK WITH
SCF-1 AND SCF-2.

5 4"ø DRYER DUCT TERMINATION AT EXTERIOR WALL PER CMC 504.5,
ENVIRONMENTAL AIR DUCTS SHALL TERMINATE NOT LESS THAN 3' FT.
FROM OPENINGS INTO THE BUILDING.

6 PROVIDE A MINIMUM 100 SQUARE INCH FREE AREA OPENING FOR
DRYER MAKE-UP.

7 MANUFACTURER'S HIGH EFFICIENCY FILTER BOX WITH MERV 8 FILTER.

8 MOTOR OPERATED AWNING WINDOWS, 60 SF FREE AREA OPENING.
INTERLOCK WITH SCF-1 AND SCF-2.

9 PROPERTY LINE.

#

GENERAL NOTES
A. ALL EXPOSED DUCT WILL HAVE 1" LINER (SEE METAL DUCTS SPECIFICATION 233113

FOR REQUIREMENTS.
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MECHANICAL
FLOOR PLAN -

LEVEL 3

M2.3
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SCALE:  1/8" = 1'-0"
1 MECHANICAL FLOOR PLAN - LEVEL 3

KEY NOTES
1 TERMINATE DUCT AT 18" BELOW ROOF.

2 26"ø RELIEF EA UP.

3 70"x70" SMOKE CONTROL EA UP.

4 1.5 SF FREE AREA EA LOUVER.

5 TERMINATE DUCT WITH 1/4" BIRDSCREEN.

6 OA DUCT UP THRU ROOF.  TERMINATE WITH VENT CAP.

7 MANUFACTURER'S HIGH EFFICIENCY FILTER BOX WITH MERV 8 FILTER.

8 SEE 4/M6.2 FOR CONTROL DETAIL.

#

GENERAL NOTES
A. ALL EXPOSED DUCT WILL HAVE 1" LINER (SEE METAL DUCTS SPECIFICATION 233113

FOR REQUIREMENTS.
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MECHANICAL
ROOF PLAN -
LOWER ROOF

M2.4
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SCALE:  1/8" = 1'-0"
1 MECHANICAL ROOF PLAN - LOWER ROOF

KEY NOTES
1 SMOKE CONTROL FANS WITH VFD'S.

2 PROVIDE MANUFACTURED CURB FOR ROOF MOUNTING.

3 MINIMUM 4.0 SF FREE AREA LOUVER LOCATED AT MAXIMUM 18" ABOVE FINISHED
LOWER ROOF.

4 OUTSIDE AIR INTAKE TO FAN COIL UNITS. (TYPICAL) SEE PLANS FOR SIZES.

5 TERMINATE EXHAUST DUCT A MINIMUM OF 12" ABOVE ROOF.  TERMINATE
TERMINATE AS SHOWN IN DETAIL 1/M5.2.

6 TERMINATE WITH 1/4" BIRD SCREEN.

7 SEE DETAIL 9/M5.2 FOR MOUNTING.

8 SEE DETAIL 6/M5.2 FOR MOUNTING.

9 MOUNT ON MINIMUM 4" HIGH CONCRETE HOUSEKEEPING PAD.

#

SCALE:
2 ROOF PLAN - 3D VIEW

GENERAL NOTES
A. ALL MECHANICAL REFRIGERANT PIPING IS DIAGRAMMATICAL AND FOR COORDINATION

PURPOSES ONLY.  CONTRACTOR TO ENSURE THAT ALL PIPING IS INSTALLED PER
MANUFACTURER'S REQUIREMENTS AND SIZES.
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MECHANICAL
PIPING PLAN -

LEVEL 1

MP2.1
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 1/8" = 1'-0"1 MECHANICAL PIPING PLAN - LEVEL 1

GENERAL NOTES
A. ALL MECHANICAL REFRIGERANT PIPING IS DIAGRAMMATICAL AND FOR COORDINATION

PURPOSES ONLY.  CONTRACTOR TO ENSURE THAT ALL PIPING IS INSTALLED PER
MANUFACTURER'S REQUIREMENTS AND SIZES.
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MECHANICAL
PIPING PLAN -

LEVEL 2

MP2.2
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 1/8" = 1'-0"1 MECHANICAL PIPING PLAN - LEVEL 2

GENERAL NOTES
A. ALL MECHANICAL REFRIGERANT PIPING IS DIAGRAMMATICAL AND FOR COORDINATION

PURPOSES ONLY.  CONTRACTOR TO ENSURE THAT ALL PIPING IS INSTALLED PER
MANUFACTURER'S REQUIREMENTS AND SIZES.



A B C E F G H K L

1

3

4

7

9

8

D

FC
1-10

FC
1-11

FC
2-9

FC
2-11

FC
2-12

OFFICE
316

ELEV
.

TUNNEL 1 (RETURN)
301

ELECTRICAL
307

TUNNEL 2 (RETURN)
302

STAFF KITCHENETTE
308

WOMEN
312

MEN
311

TERRACE
terr

3 PIPE RS/RL UP

HEAT RECOVER BOX -
REFRIGERANT PIPE TO FC 2-9,
FC 2-10, FC 2-11, & FC 2-12

HEAT RECOVERY BOX -
REFRIGERANT PIPE TO
FC 1-9, FC 1-10, & FC 1-11

3 PIPE
RS/RL UP

DFC
3-1

FC
1-9

DFC
3-2

HRB
1-1

HRB
2-1

FC
2-10

2 PIPE RS/RL UP

5160 Carroll Canyon Rd, Suite 200
San Diego, California 92121
Consulting Mechanical Engineers
    858 200-0030       858 200-0037
www.ma-engr.com

T F

A

M34498

TE
M
Exp. 6/30/15

S
AT AL

AC
AN

FO
ECH

L I F
RO

CI N I

RE
GI
ST
ER

ED
PROFESSIONAL ENGINEER

D
AN
I E

L J . GRAMM
I ER

5512
PROJECT NO:

FILE NAME:

DRAWN BY:

PLOT DATE:

CHECKED BY:

AL
L 

ID
EA

S,
 D

ES
IG

N,
 A

RR
AN

G
EM

EN
TS

 A
ND

 P
LA

NS
 IN

DI
CA

TE
D 

O
R 

RE
PR

ES
EN

TE
D 

BY
 T

HI
S 

DR
AW

IN
G

 A
RE

 O
W

NE
D 

BY
, A

ND
 T

HE
 P

RO
PE

RT
Y 

O
F 

CA
RR

IE
R 

JO
HN

SO
N 

+ 
CU

LT
UR

E 
AN

D 
W

ER
E 

CR
EA

TE
D,

 E
VO

LV
ED

 A
ND

 D
EV

EL
O

PE
D 

FO
R 

US
E 

O
N,

 A
ND

 IN
 C

O
NN

EC
TI

O
N 

W
IT

H 
TH

IS
 P

RO
JE

CT
.  

NO
NE

 O
F 

SU
CH

 ID
EA

S,
 D

ES
IG

N,
 A

RR
AN

G
EM

EN
TS

, O
R 

PL
AN

S 
SH

AL
L 

BE
 U

SE
D 

BY
, O

R 
DI

SC
LO

SE
D 

TO
 A

NY
 P

ER
SO

N,
 F

IR
M

, O
R 

CO
RP

O
RA

TI
O

N 
FO

R
AN

Y 
PU

RP
O

SE
 W

HA
TS

O
EV

ER
 W

IT
HO

UT
 T

HE
 W

RI
TT

EN
 P

ER
M

IS
SI

O
N 

O
F 

CA
RR

IE
R 

JO
HN

SO
N 

+ 
CU

LT
UR

E.
  F

IL
IN

G
 T

HE
SE

 D
RA

W
IN

G
S 

O
R 

SP
EC

IF
IC

AT
IO

NS
 W

IT
H 

AN
Y 

PU
BL

IC
 A

G
EN

CY
 IS

 N
O

T 
A 

PU
BL

IC
AT

IO
N 

O
F 

SA
M

E.
 N

O
 C

O
PY

IN
G

, R
EP

RO
DU

CT
IO

N 
O

R 
US

E 
TH

ER
EO

F 
IS

 P
ER

M
IS

SI
BL

E 
W

IT
HO

UT
 T

HE
 C

O
NS

EN
T 

O
F 

CA
RR

IE
R 

JO
HN

SO
N 

+ 
CU

LT
UR

E.

TITLE:

DRAWING NO:

ISSUES:

13
01

 th
ird

 a
ve

nu
e 

sa
n 

di
eg

o 
ca

 9
21

01
ph

on
e 

61
9.

23
9.

23
53

  |
  f

ax
 6

19
.2

39
.6

22
7

\\BIM\Central\5432.00_Arch-Central.rvt

SCHEMATIC DESIGN08-20-14

DESIGN DEVELOPMENT10-01-14

CD PROGRESS11-11-14

PLAN CHECK SUBMITTAL12-05-14

CITY RESUBMITTAL03-06-15

3/5/2015 5:03:36 PM

5432.00

Author Checker

MECHANICAL
PIPING PLAN -

LEVEL 3

MP2.3

AI
RB

OR
NE

 SA
N 

DI
EG

O
14

01
 IM

PE
R

IA
L 

AV
EN

U
E

SA
N

 D
IE

G
O

 C
A.

 9
21

01

 1/8" = 1'-0"1 MECHANICAL PIPING PLAN - LEVEL 3

GENERAL NOTES
A. ALL MECHANICAL REFRIGERANT PIPING IS DIAGRAMMATICAL AND FOR COORDINATION

PURPOSES ONLY.  CONTRACTOR TO ENSURE THAT ALL PIPING IS INSTALLED PER
MANUFACTURER'S REQUIREMENTS AND SIZES.



AI

AI AI

VFD

VFD

VFD

DI

T

DO F T

AO

ET
1

CH
1

P
1

P
2

FS

ROOF

S

1'' MAKE-UP WATER AND BACKFLOW
PREVENTER WITH COMBINATION OF
PRESSURE REDUCING AND PRESSURE
RELIEF VALVES. (SEE PLUMBING PLANS)

S

POT FEEDER
CHEMICAL6''

6"

4''

4''

3/4''

6"

6''

6''

DRAIN TO
FLOOR SINK

6''

4"

BYPASS

6''

6''

ET

CH
1

P
2

P
1

BT
1

6''

FUTURE P.O.C. BY OTHERS

MECHANICAL CHILLED WATER PIPING / CONTROL DIAGRAM
NO SCALE

6''

6''

6''

6''

FUTURE P.O.C. BY OTHERS

UPPER MECHANICAL
ROOM

INCREASER TO CHILLER INLET (TYPICAL).

MINIMUM 20 MESH STRAINER.

6''

BYPASS VALVE (N.C.)

5160 Carroll Canyon Rd, Suite 200
San Diego, California 92121
Consulting Mechanical Engineers
    858 200-0030       858 200-0037
www.ma-engr.com
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NO SCALENO SCALE

NO SCALE

NO SCALE

NO SCALE

1

1 INSTALL UNDER STRICT INSTRUCTION OF VIBRATION
ISOLATOR MFGR.

KEYED NOTE:NOTES:
* IF 'L' EXCEEDS 5O TIMES THE DIAMETER OF THE ROD, A VERTICAL

STIFFENER IS REQUIRED.

PROVIDE FLEXIBLE DUCT AND PIPE CONNECTORS TO EQUIPMENT.

NOTE:
FAN & PRE-FAB CURB SHALL SIT LEVEL.  PROVIDE LEVEL BASE IF ROOF IS PITCHED.1.

1
M5.1

2
M5.1

3
M5.1

6
M5.1

5
M5.1

8
M5.1

7
M5.1

4
M5.1

9
M5.1

EF
-

BRANCH DUCT SIZESBRANCH DUCT SIZES

SUPPLY AIR

900-1290

1290-1750

1750-2300

95-210

210-370

370-600

600-900

MAX. CFM

0-95

MAX. CFM

RETURN / EXHAUST AIR

18''�

16''�

20''� 2150-2750

1190-1610

1610-2150

14''�

8''�

10''�

12''�

SIZE

6''�

190-340

840-1190

340-560

560-840

0-190

18''�

20''�

22''�

16''�

10''�

14''�

12''�

8''�

SIZE

CEILING

ACOUSTICAL FLEX. DUCT
(7'-O'' MAX. LENGTH)

MANUAL VOLUME
DAMPER

AIR DISTRIBUTION CONNECTION DETAIL

FACE OF GRILLE

MOUNT HANGER WIRE
TO STRUCTURE

BRANCH DUCT TAKE OFF DETAIL

TAPERED TAP-IN

O.25 X WIDTH (4'' MIN.)

MAIN DUCT

TAPERED TAP-IN

MAIN DUCT
MAIN DUCT

1.

2.

EA
OR
RA

NOTES:

MAIN

SA
DEVICE

AIR MOVING

PROVIDE W/OBD

TYPICAL MANUAL VOLUME DAMPER LOCATION DIAGRAM

CURB (UNO)

ROOF STRUCTURE

1'' MIN. CLEARANCE

DUCT

CANT STRIP (UNO)

ROOFING

DUCT THRU ROOF DETAIL

TYPICAL FC UNIT DETAIL
NO SCALE

4' MIN.

L

45°

*

ELEVATION

SUSPENDED EQUIPMENT

TOP VIEW

45°

SUSPENDED EQUIPMENT MOUNTING DETAIL
NO SCALE

SUSPENDED EQUIPMENT

ROOF MOUNTED EXHAUST FAN DETAIL
NO SCALE

VRF CONDENSING UNIT MOUNTING DETAIL

MANUAL DAMPER

BRANCH DUCT SEE FLOOR
PLANS FOR SIZE AND ROUTING

BRANCH DUCT SEE FLOOR
PLANS FOR SIZE AND ROUTING

CONICAL OR BELL
 MOUTH FITTING

MANUAL
DAMPER

MANUAL DAMPER

BRANCH DUCT SEE FLOOR
PLANS FOR SIZE AND ROUTING

SEAL WATERTIGHT WITH CANVAS
AND LAGGING ADHESIVE OR
DUCT SEALANT.

AIR DISTRIBUTION BOX WITH DUCT LINING.  REFER TO
FLOOR PLANS FOR DEPTH & WIDTH.  HEIGHT TO BE 2''

LARGER THAN FLEX DUCT SIZE

PROVIDE MANUAL VOLUME DAMPER AT EACH MAIN,
SUB-MAIN, BRANCH MAIN, AND BRANCH TAKE-OFF.
BRANCH DAMPER SHALL NOT SUBSTITUTE
FOR OBD AT TERMINAL.

PROVIDE CEILING ACCESS TO ALL DAMPERS

RA BRANCH

EA BRANCH

PROVIDE W/OBD

PROVIDE W/OBD

SUB-MAIN (2 OR MORE
BRANCH MAINS)

BRANCH MAIN (2 OR
MORE OUTLETS)

LOCATE EACH MVD AT EACH
DUCT TAKE-OFF (TYP)

VAV SA
SYSTEM

VAV
BOX

OMIT MVD AT
VAV BOX INLET
DUCT

MAXIMIZE DISTANCE

CHANNEL HANGER SUPPORT (TYP)

SECONDARY DRAIN PANCONDENSATE CONNECTION

BRANCH DUCT OUTLET.
SEE PLANS FOR SIZES

LINED RETURN AIR PLENUM

FLEXIBLE CONNECTOR

DX COOLING COIL

FLEXIBLE CONNECTOR

THREADED ROD (TYP).  SUPPORT FROM
STRUCTURE.  SEE STRUCTURAL DRAWINGS

FOR ANCHORAGE REQUIREMENTS

BRANCH DUCT OUTLET.
SEE PLANS FOR SIZES

LINED SUPPLY AIR PLENUM

MAXIMIZE DISTANCE

DOUBLE NUT BOTH SIDES OF
CHANNEL HANGER (TYP)

ISOLATION HANGER (TYP)

SEISMIC BRACING (STEEL AIRCRAFT CABLE)

ROD TO ANGLE CLAMP (3 PER ROD)

ROD STIFFENER ANGLE

SNUBBER PLATE (UP STOP)

SEISMIC BRACING (STEEL AIRCRAFT CABLE)

SPRING TYPE, INLINE SEISMIC
VIBRATION ISOLATOR

FOR ANCHORAGE REQUIREMENTS SEE
STRUCTURAL DRAWINGS (TYP)

THREADED ROD

HINGED ANCHOR CLIP (TYP)

FOR ANCHORAGE REQUIREMENTS SEE
STRUCTURAL DRAWINGS

OVERHEAD STRUCTURE

INSULATION WRAP OR DUCT LINER BELOW
ROOF (WHERE REQUIRED)

DUCT LINING ABOVE ROOF (WHERE
REQUIRED)

FOR FLASHING
REQUIREMENTS SEE

ARCHITECTURAL DRAWINGS

MIN. 1'' (TYP)

4' MIN.
R

L

R
S

VIBRATION ELIMINATORS

DUCTLESS FAN

CONDENSING UNIT

ROOF STRUCTURE

PLATFORM (SEE ARCHITECTURAL)

STRUCTURE ABOVE

DFC
--

CU
--

NEOPRENE VIBRATION
ISOLATOR

FOR FLASHING
REQUIREMENTS SEE

ARCHITECTURAL DRAWINGS

REFRIGERANT LIQUID AND SUCTION PIPING

WATER TIGHT FLASHING AT ROOF PENETRATION
(TYP) SEE ARCHITECTURAL DRAWINGS

FILTER & DRIER FURNISHED
WITH UNIT

SIGHT GLASS FURNISHED WITH
UNIT

WALL

COIL UNIT

DUCTLESS SPLIT- SYSTEM DETAIL
NO SCALE

TYPICAL ROOFTOP EXHAUST FAN

1/2''Ø LAG BOLT

ROOFING.  SEE ARCHITECTURAL DRAWINGS

BACKDRAFT DAMPER

BIRD SCREEN

PRE FABRICATED ROOF CURB

FOR FLASHING REQUIREMENTS SEE
ARCHITECTURAL DRAWINGS

CANT STRIP

DUCT (SEE DRAWINGS FOR SIZES)

ROOF STRUCTURE

VRF CONDENSING UNIT

MINIMUM 6" CONCRETE HOUSKEEPING PAD

HP
--

NEOPRENE VIBRATION
ISOLATOR

FOR FLASHING
REQUIREMENTS SEE

ARCHITECTURAL DRAWINGS

SEE FLOOR PLANS FOR CONTINUATION

MANUFACTURER'S HIGH EFFICIENCY FILTER BOX

SEE PLANS FOR CU'S
THAT SERVICE MORE
THAN ONE (1) FAN COIL

DFC
--

PIPING AS NEEDED

5160 Carroll Canyon Rd, Suite 200
San Diego, California 92121
Consulting Mechanical Engineers
    858 200-0030       858 200-0037
www.ma-engr.com
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NO SCALE

NO SCALE

NO SCALENO SCALE

NO SCALE

NO SCALE

NO SCALE

NO SCALE

NO SCALE

PROVIDE FLEX CONNECTION AT DUCT INLET.

NOTES:
1.

REFER TO STRUCTURAL DETAILS FOR FURTHER INFORMATION.2.

1
M5-2

2
M5-2

3
M5.2

EF
--

4
M5.2

5
M5.2

6
M5.2

7
M5.2

8
M5.2

9
M5.2

HOUSEKEEPING PAD.  SEE
STRUCTURAL DRAWINGS SEISMIC SNUBBERS (TYP)ROOF STRUCTURE

STRAINER BLOWDOWN VALVE

INLET SUCTION DIFFUSER
W/INTEGRAL STRAINER AND
PIPE SUPPORT

SHUTOFF VALVE

PRESSURE GAGE

GAGE COCK (TYP)

SHUTOFF VALVE

CHECK VALVE

FLEXIBLE CONNECTOR (TYP)

SPRING ISOLATOR
(TYP 4 CORNERS)

1.      PIPING WEIGHT SHALL NOT BE SUPPORTED BY PUMP.

2.      FLEXIBLE CONNECTOR SHALL NOT BE COMPRESSED.

NOTES:

HOUSEKEEPING PAD

6-1/4" FREE HT.

5/8"

5/8"

12"

OUTSIDE AIR  DUCT THRU ROOF INSTALLATION DETAIL

FLASHING

1'' MIN. CLEARANCE

OA DUCT (SEE THIRD FLOOR MECHANICAL PLANS)

ROOF STRUCTURE

PREMANUFACTURED CURB

45°

FOR FLASHING REQUIREMENTS, SEE
ARCHITECTURAL DRAWINGS

ROOFING

1/2'' MESH GALVANIZED STEEL SCREEN IN
REMOVABLE FRAME

DUCT SEE MECHANICAL ROOF
PLANS FOR LOCATION

SEAL WATERTIGHT WITH CANVAS AND
LAGGING ADHESIVE OR DUCT SEALANT

30°

BACKDRAFT DAMPER

INDOOR

(WHERE INDICATED)

OUTDOOR

LOUVER

STRUCTURE
WALL

TRANSITION

DUCT.  SEE PLANS
FOR SIZES

DUCT CONNECTION TO LOUVER DETAIL

FLEXIBLE CONNECTOR

CHANNEL HANGER SUPPORT (TYP)DOUBLE NUT BOTH SIDES OF
CHANNEL HANGER (TYP)

THREADED ROD (TYP).  SUPPORT FROM
STRUCTURE.  SEE STRUCTURAL DRAWINGS

FOR ANCHORAGE REQUIREMENTS

FLEXIBLE CONNECTOR

INLINE EXHAUST
FAN

MOTOR

DUCT

INLINE EXHAUST FAN MOUNTING DETAIL

DRAIN HOLE
1/2'' PIPE COUPLINGS

PROVIDE MANUFACTURER CURB
ROOF STRUCTURE

1/2'' HILTI KB-TZ (ICC ESR-1917)
WITH MIN. 4'' EMBED, PROVIDE
MINIMUM ONE AT EACH CORNER

EXHAUST DUCT.  SEE
PLANS FOR SIZES

AXIAL FAN ROOF MOUNTING DETAIL

MAXIMUM LATERAL SEISMIC LOAD FOR
CABLE AND ANCHOR RESTRAINTS

CABLE
DIAMETER (IN)

DRILL IN
ANCHOR

DIAMETER (IN)

ANCHOR
EMBEDMENT

MAXIMUM
LATERAL

LOAD (LBS)*

1/8" 3/8" 2-1/2" 390

3/16" 5/8" 4" 935

1/4" 1" 4-1/2" 1500

*MAXIMUM LOADS BASED ON HILTI KWIK BOLT II DRILL IN
ANCHORS FOR SUSPENDED EQUIPMENT SUBJECT TO 1
"G" ACCELERATION. THIS MAXIMUM LOAD REPRESENTS THE
MAXIMUM EQUIPMENT WEIGHT REQUIREING FOUR CABLES.
(FOR 0.5 "G" ACCELERATION, WEIGHT CAN BE DOUBLED.)

EQUIPMENT SUPPORT FRAME MUST BE
EITHER INTEGRAL-DESIGNED TO
WITHSTAND SEISMIC FORCES OR BE
SECURED TO THE EQUIPMENT

VIBRATION ISOLATION SUSPENDED HVAC EQUIPMENT

SLACK AIRCRAFT
CABLES AT 45° TO SLAB

ANGLE CLIP WITH
DRILL IN ANCHOR

LOCKING ARRANGEMENT
OF NUTS AND WASHERS

THREADED RODS MAY REQUIRE
REINFORCING VIA ANGLE IRONS DEPENDING
ON LENGTH & DIAMETER OF  RODS

PLAN VIEW

AIRCRAFT
CABLE

EQUIPMENT
EQUIPMENT
SUPPORT

CONNECTION TO SLAB

SEISMIC RESTRAINT DETAIL FOR
SUSPENDED EQUIPMENT

FAN COIL MOUNTING DETAIL

BASE MOUNTED END SUCTION PUMP INSTALLATION

SQUARE TO ROUND ADAPTOR

ATTACH TRANSITION TO CEILING

MIN. ONE PER SIDE. SEAL WITH
DIFFUSER W/ SHEET METAL SCREWS

SHEET METAL STRAP
(4'' WIDE)

CEILING

APPROVED DUCT SEALANT.

WITH STEEL DRAW BAND.  PROVIDE
BAND TO PREVENT IT FROM SLIPPING

SECURE FLEX DUCT TO SPIRAL DUCTSECURE WIRE TO
STRUCTURE ABOVE
ACOUSTICAL FLEX. DUCT

SPIRAL LOCK SEAM DUCT

BALANCING DAMPER

OFF SEAL WITH APPROVED DUCT SEALANT.
3 SHEET METAL SCREWS AROUND DRAW

6" MIN.
(7'-O'' MAX. LENGTH)

TO STRUCTURE ABOVE
EARTHQUAKE TABS

45°

CEILING DIFFUSER CONNECTION

SLOTTED LOCK TO
ALLOW ADJUSTMENT
OF COLLAR LENGTH

LINEAR DIFFUSER

ALL AROUND
NEOPRENE SEAL

DUCT PLENUM

CEILING (TYP.)

BALANCING
DAMPER

COLLAR FOR LINEAR

GYPSUM BOARD

DUCT COLLAR

DIFFUSER

1" THICK LINING

LINEAR DIFFUSER CONNECTION

FLEXIBLE CONNECTION

CHILLER MOUNTING DETAIL

ADJUST MOUNTING SO
THAT UPPER HOUSING
CLEARS LOWER
HOUSING BY AT LEAST
1/4" AND NOT MORE
THAN 1/2"

1/4" ACOUSTICAL
NON-SKID NEOPRENE PAD

1/2" DIA. POSITIONING PIN
CHILLER

CHILLER RAIL

POSITIONING PIN

CP-4 SPRING ISOLATOR
MANUFACTURER "CP-C
SPRING ISOLATOR KIT
#332325823

(10) 5/8"� SLAB ANCHOR
BOLTS WITH 4-3/4"
MINIMUM EMBEDMENT

MINIMUM 6" HOUSEKEEPING PAD

CHILLER FRAME

CONTROL
BOX

MANUFACTURER
CP-4 SPRING
ISOLATOR (TYP./10)

MANUFACTURER CP-4 SPRING ISOLATOR
SECTION

PLAN VIEW

ROOF STRUCTURE

5160 Carroll Canyon Rd, Suite 200
San Diego, California 92121
Consulting Mechanical Engineers
    858 200-0030       858 200-0037
www.ma-engr.com
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///

///

///

///

///

///

///

///

///

///

///

//
Communication Line

//

//
//

//

//

//

//
//

//

//

//
//

//

//

//

 ( 429.98 kBtu/h )

 (75.25 / 53.24 kBtu/h)  24.00 (313 %) / -- (  0 %) kBtu/h

 (27.58 / 20.60 kBtu/h)  12.00 (229 %) / -- (  0 %) kBtu/h

 (-- / -- kBtu/h)  -- (  0 %) / -- (  0 %) kBtu/h

 (-- / -- kBtu/h)  -- (  0 %) / -- (  0 %) kBtu/h

 (12.11 / 8.96 kBtu/h)  30.00 ( 40 %) / -- (  0 %) kBtu/h

 (23.83 / 18.78 kBtu/h)  66.00 ( 36 %) / -- (  0 %) kBtu/h

 (75.25 / 53.24 kBtu/h)  66.00 (114 %) / -- (  0 %) kBtu/h

 (23.83 / 18.78 kBtu/h)  24.00 ( 99 %) / -- (  0 %) kBtu/h

 (27.58 / 20.60 kBtu/h)  30.00 ( 91 %) / -- (  0 %) kBtu/h

 (75.25 / 53.24 kBtu/h)  66.00 (114 %) / -- (  0 %) kBtu/h

 (47.37 / 35.93 kBtu/h)  48.00 ( 98 %) / -- (  0 %) kBtu/h

 (27.58 / 20.60 kBtu/h)  36.00 ( 76 %) / -- (  0 %) kBtu/h

 (18.81 / 14.82 kBtu/h)  30.00 ( 62 %) / -- (  0 %) kBtu/h

 (35.65 / 26.66 kBtu/h)  66.00 ( 54 %) / -- (  0 %) kBtu/h

 ( 305.37 kBtu/h )

 (35.65 / 28.53 kBtu/h)  66.00 ( 54 %) / -- (  0 %) kBtu/h

 (27.58 / 20.60 kBtu/h)  -- (  0 %) / -- (  0 %) kBtu/h

 (27.58 / 20.60 kBtu/h)  30.00 ( 91 %) / -- (  0 %) kBtu/h

 (53.18 / 41.86 kBtu/h)  54.00 ( 98 %) / -- (  0 %) kBtu/h

 (12.11 / 8.96 kBtu/h)  12.00 (100 %) / -- (  0 %) kBtu/h

 (12.11 / 8.96 kBtu/h)  12.00 (100 %) / -- (  0 %) kBtu/h

 (12.11 / 8.96 kBtu/h)  12.00 (100 %) / -- (  0 %) kBtu/h

 (27.58 / 20.60 kBtu/h)  24.00 (114 %) / -- (  0 %) kBtu/h

 (75.25 / 53.24 kBtu/h)  18.00 (418 %) / -- (  0 %) kBtu/h

 (23.83 / 18.78 kBtu/h)  24.00 ( 99 %) / -- (  0 %) kBtu/h

 (27.58 / 20.60 kBtu/h)  30.00 ( 91 %) / -- (  0 %) kBtu/h

///

///

///

///

///

///

///

///

///

///

///

//
Communication Line

//

//
//

//

//
//

//

//
//

//

//

//

//
//

2
M6.1

1
M6.1

2
M6.1

1
M6.1

FC
2-2

FC
2-3

FC
2-4

FC
2-5

FC
1-1

FC
1-2

FC
2-1

FC
1-3

FC
2-6

FC
2-7

FC
2-8

FC
1-4

FC
1-5

FC
1-6

FC
1-7

FC
1-8

FC
2-9

FC
2-10

FC
2-11

FC
2-12

FC
1-9

FC
1-10

FC
1-11

HP
1

HP
2

HRB
1-1

HRB
1-2

HRB
1-3

HRB
1-4

HRB
2-1

HRB
2-2

HRB
2-3

HRB
2-4

HP-1 WIRING DIAGRAM HP-1 PIPING  DIAGRAM

HP-2 WIRING DIAGRAM HP-2 PIPING  DIAGRAM

ARUB432DTE4

35.8 + 35.8 + 35.8MCA :
50 + 50 + 50MOP :

3/460V/60HzV,Hz :

Combi. : ARUB145DTE4,ARUB145DTE4,ARUB145DTE4

Additional refrigerant : 41.91 lbs

PRHR041A

RLA : 0.16

ARNU763B8A2

PQRCVCL0QW

RLA : 4.50

ARNU283BGA2

PQRCVCL0QW

RLA : 2.30

ARNU123BHA2 RLA : 0.92

ARNU243BGA2

PQRCVCL0QW

RLA : 2.30

PRHR041A

RLA : 0.16

ARNU763B8A2

PQRCVCL0QW

RLA : 4.50

ARNU243BGA2

PQRCVCL0QW

RLA : 2.30

ARNU283BGA2

PQRCVCL0QW

RLA : 2.30

PRHR041A

RLA : 0.16

ARNU763B8A2

PQRCVCL0QW

RLA : 4.50

ARNU483BRA2

PQRCVCL0QW

RLA : 2.30

ARNU283BGA2

PQRCVCL0QW

RLA : 2.30

PRHR021A

RLA : 0.08

ARNU183BGA2

PQRCVCL0QW

RLA : 2.30

ARNU363BGA2

PQRCVCL0QW

RLA : 2.30

Total RLA : 33.38

ARUB432DTE4
Additional refrigerant : 41.91 lbs
Connection branch pipe : ARCNB21,ARCNB31
Combi. : ARUB145DTE4,ARUB145DTE4,ARUB145DTE4

ARBLB145213/4:1+3/8
35.0 ft(1)

PRHR041A1/2:7/8:1+1/8
10.0 ft(2)

ARNU763B8A2

(ARBLN03321)

3/8:3/4
10.0 ft(1)

Floor 3/FC-2-9

ARNU283BGA23/8:5/8
10.0 ft(1)

Floor 3/FC-2-12

ARBL0543/8:5/8
20.0 ft(1)

Indoor Unit
0.0 ft(0)

Room

Indoor Unit
0.0 ft(0)

Room

ARNU123BHA21/4:1/2
10.0 ft(1)

Floor 3/FC-2-10

ARNU243BGA23/8:5/8
10.0 ft(0)

Floor 3/FC-2-11

ARBLB145213/4:1+3/8:1+5/8
15.0 ft(2)

PRHR041A1/2:7/8:1+1/8
10.0 ft(1)

ARNU763B8A2

(ARBLN03321)

3/8:3/4
10.0 ft(1)

Floor 2/FC-2-6

ARNU243BGA23/8:5/8
10.0 ft(1)

Floor 2/FC-2-7

ARNU283BGA23/8:5/8
10.0 ft(1)

Floor 2/FC-2-8

ARBLB071215/8:7/8:1+1/8
25.0 ft(0)

PRHR041A1/2:7/8:1+1/8
10.0 ft(1)

ARNU763B8A2

(ARBLN03321)

3/8:3/4
10.0 ft(0)

Floor 1/FC-2-1

ARNU483BRA23/8:5/8
10.0 ft(0)

Floor 1/FC-2-2

ARNU283BGA23/8:5/8
10.0 ft(0)

Floor 1/FC-2-3

PRHR021A3/8:1/2:5/8
60.0 ft(1)

ARNU183BGA23/8:5/8
10.0 ft(0)

Floor 1/FC-2-4

ARNU363BGA23/8:5/8
10.0 ft(0)

Floor 1/FC-2-5

ARUB336DTE4
Additional refrigerant : 36.86 lbs
Connection branch pipe : ARCNB21,ARCNB31
Combi. : ARUB096DTE4,ARUB096DTE4,ARUB144DTE4

ARBLB145213/4:1+1/8:1+3/8
45.0 ft(1)

PRHR031A3/8:3/4:7/8
25.0 ft(2)

ARNU363BRA23/8:5/8
10.0 ft(1)

Floor 3/FC-1-9

ARNU283BGA23/8:5/8
10.0 ft(1)

Floor 3/FC-1-11

ARNU283BGA23/8:5/8
10.0 ft(1)

Floor 3/FC-1-10

ARBLB145215/8:1+1/8:1+3/8
15.0 ft(2)

PRHR041A1/2:7/8:1+1/8
10.0 ft(1)

PRHR021A3/8:1/2:5/8
40.0 ft(0)

Stand-by

ARNU543BRA23/8:5/8
20.0 ft(1)

Floor 2/FC-1-4

ARNU123BHA21/4:1/2
10.0 ft(1)

Floor 2/FC-1-5

ARNU123BHA21/4:1/2
10.0 ft(1)

Floor 2/FC-1-6

ARNU123BHA21/4:1/2
10.0 ft(1)

Floor 2/FC-1-7

ARNU283BGA23/8:5/8
10.0 ft(1)

Floor 2/FC-1-8

PRHR041A1/2:7/8:1+1/8
25.0 ft(1)

ARNU763B8A2

(ARBLN03321)

3/8:3/4
10.0 ft(1)

Floor 1/FC-1-3

ARNU243BGA23/8:5/8
10.0 ft(1)

Floor 1/FC-1-1

ARNU283BGA23/8:5/8
10.0 ft(1)

Floor1/FC-1-2

ARUB336DTE4

31.6+23.2+23.2MCA :
40+35+35MOP :

3/460V/60HzV,Hz :

Combi. : ARUB096DTE4,ARUB096DTE4,ARUB144DTE4

Additional refrigerant : 36.86 lbs

PRHR031A

RLA : 0.12

ARNU363BRA2

PQRCVCL0QW

RLA : 2.30

ARNU283BGA2

PQRCVCL0QW

RLA : 2.30

ARNU283BGA2

PQRCVCL0QW

RLA : 2.30

PRHR021A

RLA : 0.08

ARNU543BRA2

PQRCVCL0QW

RLA : 3.00

PRHR041A

RLA : 0.16

ARNU123BHA2

PQRCVCL0QW

RLA : 0.92

ARNU123BHA2

PQRCVCL0QW

RLA : 0.92

ARNU123BHA2

PQRCVCL0QW

RLA : 0.92

ARNU283BGA2

PQRCVCL0QW

RLA : 2.30

PRHR041A

RLA : 0.16

ARNU763B8A2

PQRCVCL0QW

RLA : 4.50

ARNU243BGA2

PQRCVCL0QW

RLA : 2.30

ARNU283BGA2

PQRCVCL0QW

RLA : 2.30

Total RLA : 24.58

5160 Carroll Canyon Rd, Suite 200
San Diego, California 92121
Consulting Mechanical Engineers
    858 200-0030       858 200-0037
www.ma-engr.com
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CMNET WIRING

NETWORK CONTROL
PRIMARY CONTROLMODULE

ROOM

SENSOR
TEMPERATURETEMPERATURE

SENSOR

ROOM

LG BACnet
CONTROLLER

GATEWAY MODEL
"PQNFB17C1"

LG VRF
SYSTEM

CH-1 CONTROLLER RF-1 CONTROLLER CONTROLLERS AS NEEDED

OPERATOR
WORKSTATION

CONTROLLERS AS NEEDED

TEMPERATURE
SENSOR

ROOM

DFC SPLIT-SYTEMS AS
REQUIRED

DFC SPLIT-SYTEMS AS
REQUIRED

DFC SPLIT-SYTEMS AS
REQUIRED

SEQUENCE OF OPERATION

OUTSIDE AIR MUA SUPPLY FANS (MUA-1-1 & MUA-2-1) :

1.  SUPPLY AIR CONTROL:
THE SUPPLY FAN SHALL BE ENABLED UPON SIGNAL FROM THE BMS THAT THE BUILDING IS IN OCCUPIED MODE.  THE SUPPLY FAN SHALL RUN IF ANY ONE OF THE INDOOR FAN
COILS OR EXHAUST FANS ARE ENERGIZED.

2.  ALARMS:
MOTOR RUN STATUS SHALL BE MONITORED AND SHALL SIGNAL AN ALARM TO THE BMS SHOULD THE MOTOR NOT BE RUNNING WHEN IT IS ENABLED.

VRF CONTROL (HP-1 & HP-2):

1.   THE MAIN BMS SYSTEM SHALL CONTROL THE LG VRF CONTROL SYSTEM THRU THE LG BACNET INTERFACE  GATEWAY MODEL "PQNFB17C1".

VRF - HEATING MODE (INDOOR UNITS - FC'S) :

1.  WITH THE INDOOR UNIT FAN OFF, UPON SENSING  BY THE LG "PQRCVCLOQW"  THERMOSTAT THAT THE ROOM TEMPERATURE HAS FALLEN BELOW THE HEATING ROOM
TEMPERATURE SETPOINT (72 F DEGREES ADJUSTABLE), THE INDOOR UNIT, THE ASSOCIATED HEAT RECOVERY UNIT AND ASSOCIATED OUTDOOR UNIT ARE SIGNALED THAT HEAT IS
REQUIRED.

2.  THE INDOOR UNIT FAN IS ENERGIZED TO LOW SPEED AFTER INDOOR UNIT PIPE TEMPERATURE REACHES HOT START OFF TEMPERATURE (72 F DEGREES FOR DUCTED INDOOR
UNITS).

3.  THE INDOOR UNIT FAN SPEED INCREASES TO USER SELECTED FAN SPEED WHEN THE INDOOR UNIT PIPE TEMPERATURE REACHES SETTING TEMPERATURE (80 F DEGREES FOR
DUCTED INDOOR UNITS).

4.  THE INDOOR UNIT FAN SPEED DECREASES TO LOW SPEED WHEN THE INDOOR UNIT PIPE TEMPERATURE DROPS BELOW LOW TEMPERATURE SETTING (76 F DEGREES FOR
DUCTED INDOOR UNITS) DUE TO AIRFLOW ACROSS THE INDOOR UNIT COIL.

5.  THE INDOOR UNIT FAN SPEED INCREASES TO USER SELECTED FAN SPEED WHEN THE INDOOR UNIT PIPE TEMPERATURE RISES ABOVE SETTING TEMPERATURE (80 F DEGREES
FOR DUCTED INDOOR UNITS).

6.  THE INDOOR UNIT FAN TURNS OFF AFTER THE INDOOR UNIT PIPE TEMPERATURE FALLS BELOW LOW TEMPERATURE SETTING (76 F DEGREES FOR DUCTED INDOOR UNITS.

VRF - COOLING MODE (INDOOR UNITS - FC'S) :

1.  WITH COOLING COOLING MODE SELECTED, UPON SENSING BY THE LG "PQRCVCLOQW"  THERMOSTAT THAT THE ROOM TEMPERATURE HAS RISEN ABOVE THE COOLING ROOM
TEMPERATURE SETPOINT (75 F DEGREES ADJUSTABLE), THE INDOOR UNIT, THE ASSOCIATED HEAT RECOVERY UNIT AND ASSOCIATED OUTDOOR UNIT ARE SIGNALED THAT
COOLING IS REQUIRED.  THERMO "ON" TEMPERATURE IS COOLING SETPOINT + 2 F (ADJUSTABLE).

2.  THE INDOOR UNIT FAN IS ENERGIZED TO USER SELECTED FAN SPEED.

3.  THE INDOOR UNIT FAN SPEED DECREASES TO LOW FAN SPEED WHEN THERMO "OFF" TEMPERATURE IS REACHED.  THERMO "OFF" TEMPERATURE IS COOLING SETPOINT -2 F
(ADJUSTABLE).

SMOKE CONTROL FANS (SCF-1-1 & SCF-1-2):

1.  OPERATION TO BE DETERMINED BY RATIONAL ANALYSIS.

RELIEF FANS (RF-1):

1.  RF-1 WILL OPERATE ON THE SAME SCHEDULE AS THE VRF SYSTEM.  THE RELIEF FAN WILL BE ENERGIZED AND BE COMMANDED TO A SETPOINT BASED ON THE BUILDING
POSITIVE PRESSURE REQUIRED IN THE BUILDING.  RF-1 WILL OPERATE TO MAINTAIN A FIXED POSITIVE PRESSURE DIFFERENTIAL.  THE PRESSURE DIFFERENTIAL BETWEEN THE
BUILDING AND THE EXTERIOR SHALL BE + 0.02" W.G. AVERAGE.

TOWER VFD ROOM (ON ROOF - EF-4-1 & EF-4-2):

1.  THE EXHAUST FANS THAT SERVE THIS SPACE WILL RUN ON A THERMOSTAT TO MAINTAIN A MINIMUM TEMPERATURE LESS THAN 90°F.

GENERAL EXHAUST FANS (EF-1-1, 1-2, 1-3, 2-1, 3-1, 3-2):

1.  THE EXHAUST FANS SHALL RUN ON OPERATOR OCCUPANCY SCHEDULE AS DEFINED BY OWNER.

DURING NORMAL OPERATION, ALL EQUIPMENT CONTROLLED BY THE BMS SHALL BE SET UP TO OPERATE BASED ON THE OWNER PROVIDED SCHEDULE.   FROM THE BMS
WORKSTATION, THE OPERATOR HAS THE ABILITY TO OVERRIDE ANY NORMAL OPERATION.  ANY ALARMS GENERATED AT THE BMS SHALL PROVIDE A VISUAL ALARM.  NOTE:  ALL
SETPOINTS AND TIMERS ARE INITIAL VALUES, AND THEIR FINAL VALUES SHALL BE DETERMINED DURING COMMISSIONING.

COMMUNICATIONS RISER CONTROL DIAGRAM

CHILLER PLANT SEQUENCE OF OPERATIONS :

1.  OCCUPANCY CONTROL:

THE CHILLED WATER SYSTEM SHALL BE CONSIDERED OCCUPIED IF AT LEAST ONE (1) COOLING COIL VALVE IS OPEN 5% OR MORE.

2.  LEAD/LAG PUMP SELECTION:

THE PUMP WITH THE LEAST AMOUNT OF RUNTIME SHALL BE THE LEAD PUMP.  THE LEAD PUMP SHALL ALSO BE TOGGLED MONTHLY TO ENSURE BOTH PUMPS GET RUNTIME DURING
OPERATION.  IN THE EVENT THE LEAD PUMP FAILS, THE LAG PUMP SHALL BE ENABLED AND OPERATE UNTIL THE ALARM IS CLEARED.

3.  CHILLER ISOLATION VALVE CONTROL:

WHEN THE CHILLED WATER SYSTEM ENTERS OCCUPIED MODE, THE CHW ISOLATION VALVES OF THE CHILLER SHALL BE OPENED.

2.  CHILLED WATER PUMP START/STOP AND SPEED CONTROL:

UPON PROOF OF STATUS OF THE CHW ISOLATION VALVE & AT LEAST (1) TOWER COIL CHW VALVE, THE LEAD CHW PUMP SHALL START AND RUN UP TO 50% AS NEEDED .  ONCE THE
LEAD PUMP REACHES 50% THE LAG PUMP WILL START AND RUN UP TO 50% AS NEEDED.  WHEN THE LAG PUMP RUNS UP TO 50%, THE LEAD PUMP WILL THEN MODULATE BETWEEN
50% AND 100%.  SHOULD THE REQUIRED COOLING LOAD EXCEED 100% FLOW ON THE LEAD PUMP AND 50% FLOW ON THE LAG PUMP, THE LEAD PUMP WILL BE SET TO RUN AT 100%
AND THE LAG PUMP WILL BE ALLOWED TO MODULATE BETWEEN 50% AND 100% UNTIL 100% CHW FLOW IS REACHED.  THE CHW PUMPS SHALL HAVE A MINIMUM SPEED OF 25%.  THE
CHW PUMP VFD SPEED SHALL MODULATE TO MAINTAIN THE REQUIRED RETURN TEMPERATURE INTO THE CHILLER.  AS THE SYSTEM LOAD DECREASES, THE PUMPS SHOULD
SHUTDOWN IN THE REVERSE ORDER OF START-UP.  THE CHW PUMPS SHALL HAVE A MINIMUM ON AND OFF TIME OF 15 MINUTES.

3.  CHILLED WATER BYPASS CONTROL:

MODULATE THE CHILLED WATER BYPASS CONTROL VALVE TO MAINTAIN MINIMUM CHW FLOW (BASED ON MANUFACTURER'S RECOMMENDATIONS)  AS MEASURED BY THE CHW
FLOW METER.

4.  CHILLER START/STOP:

UPON PROOF OF FLOW, THE CHILLER SHALL BE ENABLED.  THE CHILLER SHALL CYCLE ON & OFF BASED ON IT'S OWN INTERNAL CONTROLS TO MAINTAIN THE CHILLED WATER
SUPPLY SETPOINTS.

5160 Carroll Canyon Rd, Suite 200
San Diego, California 92121
Consulting Mechanical Engineers
    858 200-0030       858 200-0037
www.ma-engr.com
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REFER TO
EQUIPMENT SCHEDULE

DO
SYSTEM

DDC MAGNETIC MOTOR STARTER
WITH HOA, 120V TRANSFORMER &
COIL.  BY ELECTRICAL

MOTOR
(TYP.)

E

STARTERS AND DISCONNECTS BY
ELECTRICIAN.

E

E

DI

MOTOR

SEE EQUIPMENT
SCHEDULE

DDCDO

CSR

MAGNET STARTER
WITH HOA 120V
XFMR & COIL
BY ELECTRICAL

(TYPICAL)

PROVIDE CURRENT SENSOR RELAY DIGITAL INPUT & OUTPUT SIGNAL FOR ALL FANS.

STARTERS AND DISCONNECTS BY ELECTRICIAN.

E

E

E

DO

120V
RELAY CSR

SEE EQUIPMENT
SCHEDULE

DI

MOTOR
(TYPICAL)

PROVIDE CURRENT SENSOR RELAY DIGITAL INPUT &
OUTPUT SIGNAL FOR ALL FANS.
STARTERS AND DISCONNECTS BY ELECTRICIAN.

E

INDOOR-UNIT

PROGRAMMABLE
THERMOSTAT WITH
SUBBASE & LOCKING
COVER.

PER MANUFACTURERS
RECOMMENDATIONS

AUX.GR Y1 AUX.

AUX.GR Y1 AUX.

SWITCH
DISCONNECT

SEE EQUIPMENT
SCHEDULE SEE EQUIPMENT

SCHEDULE

OUTDOOR-UNIT

DISCONNECT
SWITCH

SYSTEM'S START-STOP TIMES SHALL BE CONTROLLED BY THE PROGRAMMABLE
THERMOSTAT

TO SATISFY THE THERMOSTAT SET POINT.

THE FAN SHALL CYCLE WITH COOLING MODE.

ON A CALL FROM THE THERMOSTAT, THE UNIT SHALL ENABLE COOLING

START-STOP:

FAN:

COOLING:

SEQUENCE OF OPERATION

STARTERS AND DISCONNECTS BY
ELECTRICIAN.

CONTROLLER
DDC LAN

TRUNK
TO
OTHER
DDC
CONTROLLER

EXTERNAL
NON INTERRUPTED
POWER SUPPLY

REFER TO EQUIPMENT SCHEDULE VERIFY W/ MFGR.

PROVIDE CURRENT SENSOR RELAY DIGITAL INPUT & OUTPUT SIGNAL FOR ALL FANS.

DO

SUPPLY FAN START/STOPDO

AO
OA DAMPER

FROM OUTSIDE AIR
LOUVER

TO FAN COILS

MOTORIZED CONTROL DAMPER
SHALL SHUT IN CASE OF FIRE
EVENT.

STARTERS AND DISCONNECTS BY ELECTRICIAN.

DPS

SA

RA

LG  THERMOSTAT "PQRCVCLOQW"
LOCATE MAX. 48'' A.F.F.

T

AI

DX

OA

1. STARTERS AND DISCONNECTS BY ELECTRICIAN.

2. ALL CONTROL POINTS ARE INTEGRAL TO VRF MANUFACTURER'S
CONTROLS.  THIS DIAGRAM IS SHOWN FOR REFERENCE ONLY.

GATEWAY CARD WITH
DDC AUTOMATIC SYSTEM.

TO OTHER DEVICES

MAP THE FOLLOWING POINTS

RUN STATUS - PROVIDE A CURRENT SENSING RELAY

HARDWIRE AND MAP THE FOLLOWING POINTS

START / STOP

REFER TO
EQUIPMENT SCHEDULE
VERIFY WITH MFGR.

6
7

T-
SHIELD-2

5

3
4

1
2

T+

SHIELD-1
GND

TO OTHER DEVICES

CHILLER
CONTROL
PANEL

STATUS

SPEED
ON/OFF

LAN
GATEWAY

RUN STATUS FAULT STATUS BYPASS STATUS
HERTZ
RPM
CHW TEMP
CW TEMP
ALARM STATUS % LOADED F.L.A. DEMAND UNIT
SETPOINT SETPOINT RESET

COORDINATE WIRE CONNECTIONS
W/ CHILLER MANF.

REFER TO
EQUIPMENT SCHEDULE
VERIFY WITH MFGR.

STARTERS AND DISCONNECTS BY
ELECTRICIAN.

STARTERS AND DISCONNECTS BY
ELECTRICIAN.

STATUSDI

STATUSDI
STATUSDI

START/STOPDO

SPEED RESPONSEAI

SPEED INPUTAO

(EF-4-1 AND 3F-4-2 ONLY) T

LOCATE MAX. 48'' A.F.F.

AI

TYPICAL CHILLER CONTROL DIAGRAM

AIR
FLOW FLOW

AIR

DETECTOR
SMOKE

NC

NO

120V E

DOWN FAN UPON
DETECTION OF SMOKE

HARDWIRE TO SHUT

SYSTEM
TO DDC

E

E

DUCT SMOKE DETECTOR FURNISHED AND WIRED
BY ELECTRICAL (FIRE ALARM) CONTRACTOR &
INSTALLED BY MECHANICAL CONTRACTOR.

NC HARDWIRE TO FIRE ALARM SYSTEM

DUCT SMOKE DETECTOR DETAIL

THREE-WAY CONTROL VALVE - VERIFY & PROVIDE A VALVE
SCHEDULE

TWO-WAY CONTROL VALVE - VERIFY & PROVIDE A VALVE
SCHEDULE

VPS

CURRENT SENSING RELAY

DUCT SMOKE DETECTOR - COORDINATE WITH ELECTRICAL
CONTRACTOR FOR POWER SUPPLY

DESCRIPTION

AIR FLOW SENSOR - PARAGON MODEL NO. FE-1050 WITH
FIT-1001M OR EQUAL

STATIC PRESSURE SENSOR

HIGH LIMIT STATIC PRESSURE SWITCH WITH MANUAL RESET HARD
WIRE DIRECTLY TO VFD SAFETY CIRCUIT AND PROVIDE DI POINT

DIFFERENTIAL PRESSURE SENSOR

DDC DIGITAL OUTPUT POINT W/ MANUAL OVERIDE AND
INDICATING LIGHT ON DDC PANEL

DDC DIGITAL INPUT POINT W/ INDICATING LIGHT ON DDC
PANEL

DDC ANALOG OUTPUT POINT W/ ADJUSTABLE PID GAIN
CONTROL

DDC ANALOG INPUT POINT W/ ADJUSTABLE PID GAIN
CONTROL

LPS

HPS

SP

AF

DAMPER ACTUATOR

CSR

S.D.

PRESSURE SENSOR

ULTRASONIC FLOW METER

SYMBOL

AI

COORDINATE WITH ELECTRICALE

CONTROLS LEGEND

DDC

DP

LAN

-
-

SYMBOL

LOCAL AREA NETWORK

DIFFERENTIAL PRESSURE

DIRECT DIGITAL CONTROL

DESCRIPTION

CFM

LOW LIMIT STATIC PRESSURE SWITCH WITH
MANUAL RESET HARD WIRE DIRECTLY TO
VFD SAFETY CIRCUIT AND PROVIDE DI
POINT

VELOCITY PRESSURE SENSOR

AIR FLOW SENSOR

FLOW SWITCH - PROVIDE DIRECT
HARDWARE CONNECTION TO BOILER,
CHILLER OR ASSOCIATED EQUIPMENT

COORDINATE WITH MECHANICALM

VFD VARIABLE FREQUENCY DRIVE

T

CFM

TEMPERATURE SENSOR

CUBIC FEET PER MINUTE

AO

DI

DO

F

FS

P

DPS

3-PHASE FAN MOTOR CONTROL

1-PHASE FAN MOTOR CONTROL

REFER TO
EQUIPMENT SCHEDULE
VERIFY W/ MFGR.

USE DPS FOR FLOW STATUS.
USE VFD DATA FOR FLOW RUN STATUS.

MAP THE FOLLOWING POINTS

HARDWIRE AND MAP THE FOLLOWING POINTS

NOTES

HERTZ

START / STOP
SPEED COMMAND

RPM

RUN STATUS
FAULT STATUS
BYPASS STATUS

TO OTHER DEVICES

7

4
5

6

2
3

1

TO OTHER DEVICES

GATEWAY
LAN

VFD

MOTOR
(TYPICAL)

VARIABLE FREQUENCY DRIVE COMPATIBLE W/
BUILDING AUTOMATION SYSTEM LAN TO DDC.GND

T+

T-

SHIELD-2 STATUS

SPEED

SHIELD-1 ON/OFF

TYPICAL VFD CONTROL

NOTE:

NOTE:

TYPICAL MAGNETIC MOTOR STARTER CONTROL

NOTE:

FC
-- CU

--

E

E E

E

NOTE:

E

TYPICAL DDC CONTROLLER

NOTE:

(VRF) FAN COIL CONTROL DIAGRAM

NOTE:

NOTES:

E E

CH
-

SPLIT SYSTEM AC CONTROL

MAKE UP AIR FAN CONTROL DIAGRAM

RUN STATUS-PROVIDE CURRENT SENSING RELAY

NOTE:
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