






































GENERAL ABBREVIATIONS

MECHANICAL LEGEND AND ABBREVIATIONS

PIPING COMPONENTS AND ASSEMBLIES

DUCTWORK COMPONENTS AND ASSEMBLIES

PIPING SYSTEM REFERENCES

AFF ABOVE FINISHED FLOOR
AFG ABOVE FINISHED GRADE
BOD BOTTOM OF DUCT
BOP BOTTOM OF PIPE
CL CENTER LINE
ELEV. ELEVATION
FFL FINISHED FLOOR LEVEL
INV. INVERT
TOD TOP OF DUCT
TOP TOP OF PIPE
OC ON CENTER

PLUMBING SYSTEMS
CW DOMESTIC COLD WATER
NPW NON-POTABLE COLD WATER
HW DOMESTIC HOT WATER
HWC DOMESTIC HOT WATER CIRCULATION
PS PRESSURE SEWER
PW PUMPED WASTE
RL RAIN LEADER
V SANITARY VENT
W SANITARY WASTE

FUEL GAS SYSTEMS
G NATURAL GAS
FOR FUEL OIL RETURN
FOS FUEL OIL SUPPLY

FIRE PROTECTION SYSTEMS
SP FIRE PROTECTION SPRINKLER PIPING
F FIRE MAIN
FDC FIRE DEPARTMENT CONNECTION

HYDRONIC SYSTEMS
CWR CHILLED WATER RETURN
CWS CHILLED WATER SUPPLY
HWR HEATING WATER RETURN
HWS HEATING WATER SUPPLY
GR GLYCOL RETURN
GS GLYCOL SUPPLY

MEDICAL GAS SYSTEMS
O2 OXYGEN
N2O NITROUS OXIDE
DA DENTAL AIR
VAC VACUUM
WAGD WASTE ANESTHETIC GAS DISPOSAL

SYMBOL ABBREV. DESCRIPTION

PIPE UP
PIPE DOWN
PIPE TEE UP
PIPE TEE DOWN
FLOOR DRAIN
ROOF DRAIN

ORD OVERFLOW ROOF DRAIN

CO CLEANOUT, PIPE END PLUG
WCO CLEANOUT, WALL, CONCEALED
FCO CLEANOUT, FLOOR
YCO CLEANOUT, YARD W/CONCRETE COLLAR

WHA WATER HAMMER ARRESTOR
(# DENOTES FIXTURE UNIT LOAD)

AAV AUTOMATIC AIR VENT
W/SHUT-OFF VALVE(NOT SHOWN)

MAV MANUAL AIR VENT
W/SHUT-OFF VALVE(NOT SHOWN)

TP TRAP PRIMER, AUTOMATIC

BALL/GATE/SHUTOFF VALVE

GLOBE VALVE

CHECK VALVE

NON-SLAM CHECK VALVE

ST STRAINER, IN-LINE W/HOSE-END DRAIN

DRAIN VALVE W/HOSE END

BLV BALANCING VALVE

FCV FLOW CONTROL VALVE

MOV CONTROL VALVE, 2-WAY

3MV CONTROL VALVE, 3-WAY MIXING

3DV CONTROL VALVE, 3-WAY DIVERTING

RV RELIEF VALVE

PRESSURE GAGE W/ ISOLATION VALVE

PRESSURE REDUCING VALVE

PIPE REDUCER

UNION CONNECTION

FLANGE CONNECTION

FLEXIBLE JOINT

PIPE ANCHOR

PIPE ALIGNMENT GUIDE

PIPING SEISMIC FLEXIBLE JOINT

PIPE EXPANSION COMPENSATOR

POC POINT OF CONNECTION

(#)

TP

NS

3MV

NC
NO

C

NO NC
C

3DV

C/A COMBUSTION AIR
E/A EXHAUST AIR
O/A OUTSIDE AIR
R/A RETURN AIR
S/A SUPPLY AIR
T/A TRANSFER AIR
FD FIRE DAMPER
FSD FIRE-SMOKE DAMPER
BD BALANCING DAMPER
BDD BACK DRAFT DAMPER
SM SHEET METAL

SYMBOL ABBREV. DESCRIPTION

ACOUSTICALLY LINED DUCT

VD, BD

FD, FSD

HC

T'STAT

S/A, O/A SUPPLY AIR, OUTSIDE AIR (UP & DOWN)

R/A, T/A RETURN AIR, TRANSFER AIR  (UP & DOWN)

T T

AAV

MAV

ADA AMERICANS W/ DISABILITIES ACT
APPROX APPROXIMATE
ARCH ARCHITECT, ARCHITECTURAL
BB BASEBOARD
BHP BRAKE HORSEPOWER
BAS BUILDING AUTOMATION SYSTEM
BTU BRITISH THERMAL UNIT
BTUH BTU PER HOUR
CFM CUBIC FEET PER MINUTE
CA COMPRESSED AIR
CO CARBON MONOXIDE
CO2 CARBON DIOXIDE
CONN CONNECTION
dB DECIBEL
DB DRY BULB (AIR)
DDC DIRECT DIGITAL CONTROL
DEG DEGREE
DMPR DAMPER
DN DOWN
DPS DIFFERENTIAL PRESSURE SENSOR
DWV DRAIN WASTE AND VENT
EA EACH
EAT ENTERING AIR TEMPERATURE
EGT ENTERING GLYCOL TEMPERATURE
ELEC ELECTRICAL
ESP EXTERNAL STATIC PRESSURE
EWT ENTERING WATER (GLYCOL) TEMPERATURE
(E) EXISTING
FDC FIRE DEPARTMENT CONNECTION
FPM FEET PER MINUTE
GAL GALLON
GALV GALVANIZED
GC GENERAL CONTRACTOR
GPH GALLON PER HOUR
GPM GALLON PER MINUTE
HP HORSEPOWER (ELEC.)
HZ HERTZ (ELEC.)
IN.W.C. INCH, WATER COLUMN
KW KILOWATT
KWH KILOWATT HOUR
LAT LEAVING AIR TEMPERATURE
LGT LEAVING GLYCOL TEMPERATURE
LWT LEAVING WATER TEMPERATURE
MAT MIXED AIR TEMPERATURE
MAX MAXIMUM
MBH 1,000 BTU PER HOUR
MECH MECHANICAL
MIN MINIMUM
MISC MISCELLANEOUS
NC NORMALLY CLOSED
NIC NOT IN CONTRACT
NO NORMALLY OPEN
NTS NOT TO SCALE
OAT OUTSIDE AIR TEMPERATURE
OFCI OWNER FURNISHED CONTRACTOR INSTALLED
OFOI OWNER FURNISHED OWNER INSTALLED
PD PRESSURE DROP
PG PROPYLENE GLYCOL
PH PHASE (ELEC)
PSI POUND PER SQUARE INCH
RPBFP REDUCED PRESSURE BACKFLOW PREVENTER
RPM REVOLUTION PER MINUTE
SL ACOUSTIC OR SOUND LINED
SS STAINLESS STEEL
TEMP TEMPERATURE
TP TRAP PRIMER
TYP TYPICAL
V VOLT (ELEC.)
VEL VELOCITY
VFD VARIABLE FREQUENCY DRIVE
VTR VENT THRU ROOF
WB WET BULB

ADDITIONAL ABBREVIATIONS NOTED BY EQUIPMENT TAGS, 
SYSTEM SYMBOLS, AND ACRONYMS GENERALLY 
ACCEPTED BY THE INDUSTRY SHALL BE APPLICABLE.

GRAPHIC REFERENCES

FD
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BB-1

10' 1.0

BASEBOARD CALLOUT

GPM

FINNED ELEMENT LENGTH

DUCTWORK AND ACCESSORIES

E/A EXHAUST AIR (UP & DOWN)

THERMALLY INSULATED DUCT

VOLUME DAMPER, BALANCING DAMPER

FLEX DUCT

FLEX CONNECTION

TURNING VANES

FIRE DAMPER, FIRE SMOKE DAMPER

HEATING COIL

THERMOSTAT (W/ INSULATED BASE)
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NOTES:

1.  AMCA B SPARK RESISTANT CONSTRUCTION, W/ EXP MOTOR HOUSING.
2.  FAN TO OPERATE CONTINUOUSLY.
3.  PROVIDE SPRING VIBRATION ISOLATORS, PERFORMANCE BAFFLE, AND WALL HOOD W/ 3/4" BIRDSCREEN.
4.  FAN CAPABLE OF ADDITIONAL AIRFLOW (590 CFM) FOR FUTURE GENERATOR ROOM EXPANSION.

FAN SCHEDULE

EQ. ID SERVICE

FAN DATA ELECTRICAL BASIS OF DESIGN

NOTESCFM
ESP

(IN WC) TYPE RPM POWER FLA VOLTAGE PHASE ECM VFD
INTEGRAL

DISCONNECT MFR. MODEL

EF-1 MED. GAS STORAGE 220 0.50 INLINE 1725 1/4 HP 5.8 A 120 1 No No No GREENHECK SQ-100-A 1, 2, 3

EF-2 GENERATOR ROOM 330 0.50 INLINE 1725 1/4 HP 5.8 A 120 1 No No No GREENHECK SQ-100-A 1, 2, 3, 4

NOTES:

1.  PROVIDE SPRING VIBRATION ISOLATORS.
2.  UNIT HEATER CAPABLE OF ADDITIONAL HEATING WATER FLOW AND CAPACITY (39.1 MBH, 4.7 GPM) FOR FUTURE GENERATOR ROOM EXPANSION.

TERMINAL HEATING UNIT SCHEDULE

EQ. ID SERVICE
CAPACITY

(MBH)
AIRFLOW

(CFM) TYPE RPM

FLUID ELECTRICAL BASIS OF DESIGN

NOTESIN OUT GPM POWER VOLTAGE PHASE MFR. MODEL

UH-1 STORAGE ROOM 9.3 340 HORIZONTAL 1550 180 160 1.3 1/60 HP 120 1 MODINE MODEL HSB-18 1

UH-2 GENERATOR ROOM 26.6 1120 HORIZONTAL 1550 180 160 3.2 1/12 HP 120 1 MODINE MODEL HSB-63 1, 2

UH-3 MED. GAS STORAGE 15.9 630 HORIZONTAL 1550 180 160 2.3 1/25 HP 120 1 MODINE MODEL HSB-33 1



GENERAL PROVISIONS

SCOPE OF WORK

THIS PROJECT IS GENERALLY DESCRIBED AS COMPRISING OF RELOCATING THE OXYGEN GENERATOR SYSTEM TO A NEW ADDITION AT THE PROVIDENCE VALDEZ MEDICAL 
CENTER.  IT INCLUDES THE ADDITION OF EQUIPMENT AND SYSTEMS TO SERVE THE HEATING, VENTILATION, AIR CONDITIONING, PIPING, PLUMBING, FIRE PROTECTION AND 
CONTROL FUNCTIONS IN THE FACILITY.

INTENT OF DRAWINGS AND SPECIFICATIONS

THE INTENT OF THE CONTRACT DOCUMENTS IS FOR THE CONTRACTOR TO INCLUDE ALL WORK NECESSARY FOR COMPLETE MECHANICAL SYSTEMS, TESTED AND READY 
FOR OPERATION.  BY SUBMITTING A PROPOSAL, THE CONTRACTOR REPRESENTS THEY HAVE MADE A THOROUGH EXAMINATION OF THE SITE, OF THE WORK AND ALL 
EXISTING CONDITIONS AND LIMITATIONS, AND THEY HAVE DETERMINED THE DOCUMENTS ARE ADEQUATE AND SATISFACTORY FOR THE COMPLETION OF THE WORK. 

MECHANICAL DRAWINGS DO NOT ATTEMPT TO SHOW ALL ASPECTS OF BUILDING CONSTRUCTION, WHICH WILL AFFECT THE INSTALLATION OF MECHANICAL SYSTEMS.  THE 
MECHANICAL DRAWINGS ARE DIAGRAMMATIC AND ARE NOT INTENDED TO SHOW ALL OFFSETS AND FITTINGS THAT MAY BE REQUIRED FOR A COMPLETE INSTALLATION.

CODES AND STANDARDS 

PROVIDE ALL WORK IN COMPLIANCE WITH APPLICABLE LOCAL CODES AND STANDARDS.  APPLICABLE CODES AND STANDARDS SHALL INCLUDE, BUT NOT BE LIMITED TO THE 
FOLLOWING:

1. 2012 NFPA 99
2. 2012 UNIFORM PLUMBING CODE
3. 2012 INTERNATIONAL MECHANICAL CODE
4. 2012 INTERNATIONAL FUEL GAS CODE
5. 2012 INTERNATIONAL FIRE CODE
6. 2012 INTERNATIONAL BUILDING CODE
7. 2012 INTERNATIONAL ENERGY CONSERVATION CODE
8. REQUIREMENTS OF OSHA AND EPA
9. NATIONAL FIRE PROTECTION ASSOCIATION CODES, LATEST EDITIONS
10. ASME CODES FOR BOILER AND PRESSURE VESSELS, LATEST EDITIONS
11. SMACNA HVAC DUCT CONSTRUCTION STANDARDS, LATEST EDITIONS
12. ALL LOCAL AND STATE AMENDMENTS
13. REQUIREMENTS OF ALL AGENCIES HAVING JURISDICTIONAL AUTHORITY OVER INSTALLATION

COORDINATION AND SCHEDULING

PROVIDE ALL ADMINISTRATIVE AND SUPERVISORY REQUIREMENTS FOR THE COORDINATION AND SCHEDULING OF THE WORK.  THE MECHANICAL CONTRACTOR SHALL 
COORDINATE THEIR WORK WITH THE WORK OF OTHER CONTRACTORS, SUBCONTRACTORS, SUPPLIERS AND THE OWNER.

REVIEW ALL PROJECT DRAWINGS INCLUDING, BUT NOT LIMITED TO, ARCHITECTURAL, STRUCTURAL AND ELECTRICAL DRAWINGS.

PLAN AND EXECUTE WORK IN COOPERATION WITH ALL OTHER TRADES.  EVERY REASONABLE EFFORT SHALL BE MADE TO PROVIDE ALL CONCERNED WITH TIMELY NOTICE 
OF WORK AFFECTING OTHER TRADES TO PREVENT CONFLICTS OR INTERFERENCE AS TO SPACE REQUIREMENTS, DIMENSIONS, OPENINGS, BLOCK-OUTS, SLEEVING OR 
OTHER MATTERS WHICH WILL CAUSE DELAYS OR NECESSITATE WORK-AROUND METHODS.

CONTRACTOR RESPONSIBILITY

THE CONTRACTOR SHALL BE REQUIRED TO MAINTAIN COMPLETE CONTROL OF THE CONSTRUCTED PROJECT, SUCH THAT THE COMPLETE PROJECT SHALL BE FREE OF 
DEFECTS AND IN CONFORMANCE WITH THE PROJECT DOCUMENTS.

THE CONTRACTOR SHALL UTILIZE PROCEDURES THAT ASSURE QUALITY CONSTRUCTION THROUGHOUT, WITH USE OF THE BEST INDUSTRY STANDARDS FOR THE SPECIFIC 
PROCESS USED.  REMOVE AND REPLACE ANY WORK FOUND DEFECTIVE OR NOT COMPLYING WITH REQUIREMENTS OF THE CONTRACT DOCUMENTS, AT NO ADDITIONAL 
COST TO THE OWNER.

WORKMANSHIP

ALL WORK TO BE DONE BY WORKMEN SKILLED IN AND REGULARLY EMPLOYED AT THAT TRADE.

PROVIDE ALL MATERIALS, PRODUCTS AND EQUIPMENT IN STRICT ACCORDANCE WITH ALL GOVERNING CODES AND ORDINANCES.  THEY MUST BE OF FIRST QUALITY AND IN 
LINE WITH THE BEST CURRENT PRACTICES.

CUTTING AND PATCHING SHALL BE KEPT TO A MINIMUM.  ALL PATCHING TO MATCH EXISTING FINISH WORK.  DO NOT CUT STRUCTURAL MEMBERS.

CONTRACTOR SHALL FIELD VERIFY PRIOR TO BIDDING.  VERIFY SPACE AVAILABILITY PRIOR TO FABRICATION AND INSTALLATION OF ANY WORK.  VERIFY EXACT DISTANCES 
BETWEEN POINTS SHOWN ON DRAWINGS BY ACTUAL MEASUREMENT AT SITE.

REMOVE ALL WASTE MATERIALS AND RUBBISH FROM THE SITE, THOROUGHLY CLEAN ALL SURFACES OF WORK, AND LEAVE READY FOR OCCUPANCY BY THE OWNER.  THE 
OWNER WILL VERIFY THE COMPLETION AND/OR CORRECTION OF THE ITEMS ABOVE.

SUBMITTALS

SUBMIT TECHNICAL DATA AND REQUIRED INFORMATION ON EQUIPMENT AND MATERIALS AS FOLLOWS:

1. PRODUCT DATA:  SUBMIT MANUFACTURER’S PRODUCT DATA FOR THE ITEMS LISTED IN THE INDIVIDUAL SPECIFICATION SECTIONS.  PRODUCT DATA SHALL 
DEMONSTRATE COMPLIANCE WITH ALL SPECIFIED FEATURES AND REQUIREMENTS.

2. SHOP DRAWINGS:  SUBMIT CONTRACTOR PREPARED DRAWINGS OF CONTRACTOR FABRICATED MECHANICAL SYSTEMS.  DRAWINGS SHALL BE PREPARED AT ¼” SCALE 
USING COMPUTER AIDED SOFTWARE UNLESS INDICATED OTHERWISE.  DRAWINGS SHALL SHOW EXACT LOCATION OF EQUIPMENT, PIPING AND DUCTWORK, EACH 
SECTION OF SHOP FABRICATED DUCT OR PIPE AND LOCATION OF FIELD JOINTS, SUPPORTS AND BUILDING ATTACHMENTS.

3. REPORTS AND CERTIFICATES:  INDICATE AND INTERPRET TEST RESULTS FOR COMPLIANCE WITH PERFORMANCE REQUIREMENTS.  PROVIDE PERFORMANCE 
CERTIFICATES.

4. EQUIPMENT SEISMIC RESTRAINT:  CONTRACTOR TO PROVIDE STRUCTURAL AND SEISMIC CALCULATIONS PLUS FASTENING DETAILS FOR ALL APPLICABLE EQUIPMENT 
TO INCLUDE ENGINEER’S STAMP AND SIGNATURE, FOR STRUCTURAL REVIEW ON A DEFERRED SUBMITTAL BASIS.

PERMITS, INSPECTIONS AND FEES

CONTRACTOR SHALL ARRANGE AND PAY FOR ALL PERMITS, FEES, AND INSPECTIONS REQUIRED IN CONNECTION WITH THIS INSTALLATION.  THE CONTRACTOR SHALL 
PRESENT THE OWNER WITH PROPERLY SIGNED CERTIFICATES OF FINAL INSPECTION BEFORE THE WORK WILL BE ACCEPTED.

CONTRACTOR SHALL CALL FOR ALL INSPECTIONS BY LOCAL BUILDING OFFICIALS WHEN THEY BECOME DUE, AND SHALL NOT COVER ANY WORK UNTIL APPROVED BY THESE 
GOVERNING AUTHORITIES.

CONTRACTOR SHALL MAKE ALL ARRANGEMENTS WITH UTILITY COMPANIES FOR WATER, STEAM, GAS AND DRAINAGE SERVICES, ETC., ASSOCIATED WITH THE WORK AND 
INCLUDE REQUIRED PAYMENTS FOR METERS, PIPING, SERVICES, CONNECTION CHARGES AND MATERIALS FURNISHED AND INSTALLED BY UTILITY COMPANIES.  WORK AND 
MATERIALS SHALL BE IN STRICT ACCORDANCE WITH RULES OF RESPECTIVE AUTHORITIES.

FINAL CHECKOUT AND PROJECT CLOSEOUT

THE OWNER HAS FULL AUTHORITY TO SEE THAT THE WORK IS PERFORMED IN ACCORDANCE WITH THE CONTRACT DOCUMENTS.

THE OWNER WILL REQUIRE A COMPLETE FINAL INSPECTION OF ALL PARTS OF THE WORK.  WORK SHALL INCLUDE, BUT NOT BE LIMITED TO THE FOLLOWING:   PLUMBING, 
PIPING, EQUIPMENT, DUCTWORK, WIRING, AND FINISH WORK.

THE OWNER WILL REQUIRE A WRITTEN GUARANTY THAT ALL MATERIALS AND WORKMANSHIP THAT PROVE DEFECTIVE WITHIN ONE YEAR AFTER DATE OF ACCEPTANCE WILL 
BE REPLACED.

OPERATION AND MAINTENANCE MANUAL

INCLUDE WARRANTY CERTIFICATES FOR ALL EQUIPMENT WHERE EXTENDED WARRANTIES ARE EITHER OFFERED OR REQUIRED; PROVIDE SUPPLIER CONTACT 
INFORMATION.

MECHANICAL SPECIFICATIONS MECHANICAL SPECIFICATIONS CONT'D

BASIC MATERIALS & METHODS

BASIC MATERIALS

1. HEATING SYSTEM:  COPPER PIPE:  TYPE L, ASTM B88, WITH SWEAT FITTINGS AND 430 SILVER SOLDER JOINTS.  
2. PROPANE GAS PIPE:  BLACK STEEL, ASTM A120 OR A53 GRADE A OR B, STANDARD WEIGHT.  FLEXIBLE CONNECTORS AT ALL OUTSIDE GRADE PENETRATIONS, ANSI Z21.24 

COPPER ALLOY.  STEEL FITTINGS:
3. LOW PRESSURE (7” WC), NPS 3/4 TO 2 INCH – STEEL PIPE WITH THREADED JOINTS AND MALLEABLE-IRON THREADED FITTINGS.
4. LOW PRESSURE MEDICAL GAS PIPE AND FITTINGS: COPPER TUBING; TYPE L, HARD-DRAWN; FITTINGS, LONG RADIUS WROUGHT COPPER ALLOY, AND SILVER BRAZING OF ALL 

FITTINGS AND JOINTS. COMPLY WITH NFPA 99. OXYGEN AND MEDICAL AIR PIPING SHALL BE PRE-CLEANED AND CAPPED BEFORE USE. FACTORY-CLEANED AND SEALED 
PIPING SHALL HAVE ENDS KEPT SEALED UNTIL IMMEDIATELY READY FOR USE. PROVIDE TEMPORARY CAPS FOR ALL PIPES AND STATIONS DURING CONSTRUCTION.

5. HIGH PRESSURE OXYGEN PIPING: STAINLESS STEEL TUBING WITH SWAGLOCK FITTINGS, 3000 PSI PRESSURE RATING.
6. VALVES:  SELECT VALVES OF THE BEST TYPE AND QUALITY SUITED FOR THE SPECIFIC SERVICE AND PIPING SYSTEM USED.  MINIMUM WORKING PRESSURE 150 PSIG W.O.G.
7. BALANCING VALVES:  CIRCUIT SETTER TYPE, DUCTILE IRON BODY WITH BRONZE DISC, SUITABLE FOR FLOW MEASUREMENT, FLOW BALANCING, AND TIGHT SHUTOFF.
8. AIR VENTS:  AUTOMATIC – FLOAT OPERATED TYPE, 75 PSIG WORKING PRESSURE.  MANUAL – DISC-TYPE WITH BUILT IN CHECK VALVE, 50 PSIG WORKING PRESSURE.  

AUTOMATIC AIR VENTS AT HIGH POINTS OF UNIT HEATERS.
9. DIELECTRIC UNIONS:  PROVIDE AT EACH JOINT BETWEEN DISSIMILAR-METALS. 
10. ESCUTCHEON PLATES:  SPRING CLIP TYPE AT WALLS AND CEILINGS.
11. PIPE INSULATION:  FIBERGLASS PIPE INSULATION WITH FACTORY APPLIED ALL-SERVICE JACKET; FACTORY PRE-MOLDED PVC FITTING AND VALVE COVERS.  THERMAL 

CONDUCTIVITY K=0.24 AT 100°F MEAN TEMPERATURE.  THICKNESS: 1.0-INCH FOR HEATING SUPPLY AND RETURN SYSTEM AND VENTS IN NON-HEATED AREAS. PROVIDE A 20 
GAUGE SHEET METAL SLEEVE WITH MINERAL WOOL PACKING, FULL DEPTH, AT ALL WALL PENETRATIONS. 

12. PIPE SUPPORTS:  SUPPORT SINGLE PIPES WITH INDIVIDUAL HANGERS OR PROVIDE MULTIPLE PIPE TRAPEZE HANGERS.  INSTALL COLD WATER PIPE HANGERS ON THE 
OUTSIDE OF THE INSULATION.  SUPPORT FROM BEAMS USING APPROPRIATE BEAM CLAMPS AND HANGER RODS.  SUPPORT HORIZONTAL PIPING RUNS AT FIVE FEET ON 
CENTERS AND AT CHANGES OF DIRECTION.  CONFORM TO IMC AND UPC REQUIREMENTS.

13. DUCTWORK:  ALL DUCTWORK SHALL BE GALVANIZED STEEL, FABRICATED AND INSTALLED IN ACCORDANCE WITH SMACNA HVAC DUCT CONSTRUCTION STANDARDS, 2" W.G. 
PRESSURE CLASS FOR LOW PRESSURE SYSTEMS.  DUCT SEALER SHALL BE UL LABELED DUST SEALER AS MANUFACTURED BY 3M COMPANY OR EQUAL.  EXPOSED DUCT 
FITTINGS SHALL BE SEALED WITH HARDCAST DUCT SEALANT TAPE APPLIED IN A NEAT AND UNIFORM STYLE.  HARDCAST TAPE SHALL BE SUITABLE FOR PAINTING (PAINTING BY 
OTHERS).  DUCT FITTINGS SHALL BE FABRICATED IN ACCORDANCE WITH SMACNA STANDARDS.  DUCT RUNS SHALL COORDINATE WITH WALLS, SUSPENDED CEILINGS, LIGHT 
FIXTURES, ROOF TRUSSES AND SIMILAR FINISHED WORK.  DUCT OPENING SHALL BE COVERED DURING CONSTRUCTION TO PREVENT ENTRANCE OF DUST AND DEBRIS.

14. DUCT INSULATION:  ALL OUTSIDE AIR INTAKE DUCTWORK AND EXHAUST DUCTWORK SHALL BE INSULATED WITH A COMMERCIAL GRADE, GLASS FIBER, REINFORCED FOIL 
FACED DUCT WRAP INSULATION SIMILAR TO OWENS-CORNING TYPE 150, 2” NOMINAL THICKNESS, 1.5# DENSITY, OR APPROVED EQUAL. INSULATION SHALL BE APPLIED TO 
COVER ALL EXTERIOR SURFACES OF DUCTWORK AND SEALED TIGHTLY TO PREVENT LEAKAGE.

15. PLASTIC PIPE MARKERS:  FACTORY FABRICATED, FLEXIBLE, SEMI-RIGID PLASTIC, PERFORMED TO FIT AROUND PIPE OR PIPE COVERING.
16. VALVE TAGS:  LAMINATED THREE-LAYER PLASTIC WITH ENGRAVED BLACK LETTERS ON LIGHT CONTRASTING BACKGROUND COLOR, MINIMUM 1-1/2 INCHES DIA.  METAL TAGS:  

BRASS WITH STAMPED LETTERS; TAG SIZE, MINIMUM 1-1/2 INCHES DIAMETER WITH SMOOTH EDGES.  TAG CHART:  TYPEWRITTEN LETTER SIZE LIST OF APPLIED TAGS AND 
LOCATION IN ANODIZED ALUMINUM FRAME.

ADDITIONAL METHODS

COORDINATE ALL NEW WORK WITH THE CONDUITS, LIGHTS, HANGERS, STRUCTURAL MEMBERS AND OTHER TRADES.

SUBMIT PROJECT DATA, WARRANTIES, AND O&M DATA FOR REVIEW.

SEE SCHEDULES FOR EQUIPMENT REQUIREMENTS AND SPECIFICATIONS.

INSTALL ALL EQUIPMENT ACCORDING TO MANUFACTURER'S RECOMMENDATIONS.  INSTALL ONLY PRODUCTS SPECIFICALLY DESIGNED AND APPROVED FOR THE TYPE OF 
OPERATION OR SERVICE.

TESTING & CLEANING

TEST THE HEATING WATER SYSTEMS AT 100 PSI WITH NO PRESSURE DROP OVER A FOUR HOUR PERIOD, WITH SYSTEM STABILIZED AT DESIGN TEMPERATURE.  OBSERVE SYSTEM 
FOR LEAKS, FAULTY CIRCULATION, EXPANSION AND CONTRACTION, AND REPAIR ANY DEFICIENCIES.

PRESSURE FLUSH THE HEATING PIPING TO REMOVE IRON OXIDES AND MILL SCALE FROM THE SYSTEM.  FLUSH THE PIPING WITH TRISODIUM PHOSPHATE SOLUTION, 1 POUND FOR 
EACH 50 GALLONS OF WATER WHICH SHALL BE CIRCULATED FOR FOUR HOURS, THEN DRAINED AND FLUSHED WITH CLEAN WATER.  REPEAT THIS PROCESS UNTIL THE SYSTEM IS 
CLEAN.  EXERCISE PROPER CARE DURING CLEANING AND FLUSHING OF SYSTEM TO ENSURE NO DAMAGE IS DONE TO ANY EQUIPMENT, VALVES, OR FITTINGS.

BALANCING & STARTUP

AN INDEPENDENT AIR BALANCING COMPANY WILL PERFORM THE AIR BALANCING OF THE COMPLETE HEATING AND HVAC SYSTEMS PER THE SMACNA BALANCING AND ADJUSTMENT 
MANUAL.  ADJUST AIR QUANTITIES TO WITHIN 5% OF THE DESIGN VALUES.

TESTING AND BALANCING OF THE HEATING SYSTEM BEGINS BY VERIFYING THE AIR VENTS, AT THE HIGH POINTS OF THE SYSTEM, ARE OPERATING FREELY.  ENSURE ALL AIR IS 
REMOVED FROM THE CIRCULATING SYSTEM.  SET TEMPERATURE CONTROLS SO THAT AUTOMATIC VALVES ARE OPEN TO FULL FLOW THROUGH THE HEATING DEVICE.  UPON 
COMPLETION OF FLOW READINGS AND ADJUSTMENTS, MARK ALL SETTINGS AND RECORD ALL DATA.  DELIVER THE TESTING METER TO THE OWNER.

COMPLETE AND SUBMIT THE FINAL TESTING AND BALANCING REPORT BEFORE THE PROJECT IS COMPLETE.

FIELD SERVICES: THE MANUFACTURER'S REPRESENTATIVE SHALL PROVIDE THE SERVICES OF A LOCAL FACTORY AUTHORIZED SERVICE TECHNICIAN TO SUPERVISE ALL PHASES 
OF THE STARTUP FOR THE BOILERS AND VARIABLE FREQUENCY DRIVES.

CONTROLS

CONTROL REQUIREMENTS

PROVIDE AN EXTENSION OF THE EXISTING DIRECT DIGITAL CONTROL (DDC) AUTOMATIC TEMPERATURE CONTROL SYSTEM TO PROVIDE THE EQUIPMENT CONTROL SEQUENCES 
NOTED BELOW.  THE DDC SYSTEM SHALL BE FULLY INTEGRATED AND INSTALLED AS A COMPLETE PACKAGE OF CONTROLS AND INSTRUMENTATION.  THE SYSTEM SHALL INCLUDE, 
BUT NOT BE LIMITED TO, ALL COMPUTER SOFTWARE AND HARDWARE, OPERATOR INPUT/OUTPUT DEVICES, SENSORS AND CONTROLS REQUIRED FOR COMPLETE OPERATION.

PROVIDE SYSTEM VERIFICATION TIME ALLOWANCE FOR SEQUENCE CHECK-OFF, AS WELL AS 10 HOURS TRAINING WITH OWNER.

ALL COMPONENTS USED WILL BE ONLY COMMERCIAL GRADE.  PROVIDE ALL EQUIPMENT FOR A COMPLETE AND OPERATIONAL SYSTEM.

CONTROL WIRING:  PROVIDE ELECTRIC WIRING AND WIRING CONNECTIONS REQUIRED FOR THE INSTALLATION OF THE CONTROL SYSTEM.  COMPLY WITH THE REQUIREMENTS OF 
THE NATIONAL ELECTRIC CODE.

THE CONTROL CONTRACTOR SHALL WORK WITH AND COORDINATE WITH THE ENGINEER ON THE COMPONENTS, SEQUENCES OF OPERATION AND SYSTEM CAPABILITIES.

SEQUENCE OF OPERATION

MEDICAL GAS ALARM PANELS AND DEVICES

1. TWO EXISTING MEDICAL GAS ALARM PANELS ARE PRESENT, ONE AT THE NURSE STATION AND ONE IN THE ADJACENT MAINTENANCE BUILDING.
2. ADD ALARM POINT AT BOTH PANELS FOR “LOW OXYGEN CONCENTRATION – O2 GENERATOR SYSTEM”
3. ADD ALARM POINT AT BOTH PANELS FOR “EXHAUST FAN FAILURE – MED GAS STORAGE ROOM” AND “EXHAUST FAN FAILURE – O2 GENERATOR ROOM”
4. PROVIDE NEW OXYGEN CONCENTRATION SENSORS IN MED GAS STORAGE ROOM AND OXYGEN GENERATOR ROOM. 
5. ADD ALARM POINT AT BOTH PANELS FOR “OXYGEN CONCENTRATION LOW – O2 GENERATOR ROOM”
6. ADD ALARM POINT AT BOTH PANELS FOR “OXYGEN CONCENTRATION HIGH – MED GAS STORAGE ROOM” AND “OXYGEN CONCENTRATION HIGH – O2 GENERATOR ROOM”
7. PROVIDE NEW PERMANENT LABELS AT BOTH PANELS FOR ALL NEW AND EXISTING ALARM DESCRIPTIONS. 
8. PROVIDE CONNECTION TO NEW AUDIBLE/VISUAL ALARMS IN THE MED GAS STORAGE ROOM AND OXYGEN GENERATOR ROOM FOR ALARM CONDITIONS.

AIR SYSTEMS

1. EXHAUST FANS:  SEE FAN SCHEDULE FOR ADDITIONAL CONTROL INFORMATION.
2. EF-1:  FAN SHALL OPERATE CONTINUOUSLY AND CONNECT TO EXISTING DDC SYSTEM.
3. EF-2:  FAN SHALL OPERATE CONTINUOUSLY AND CONNECT TO EXISTING DDC SYSTEM.

MISC. HEATING CONTROLS

1. UNIT HEATERS (UH):  A ROOM THERMOSTAT SHALL CYCLE THE FAN TO MAINTAIN THE SELECTED SPACE TEMPERATURE. INITIAL SETPOINT SHALL BE 60° F. CONNECT TO 
EXISTING DDC SYSTEM WITH ROOM TEMPERATURE SETPOINT AND LOW TEMPERATURE ALARM.
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(E) OXYGEN MANIFOLD W/ 
FIVE 9"Ø TYPE H CYLINDERS 
EACH SIDE TO REMAIN

(E) OGSI-100 OXYGEN GENERATOR 
TO BE RELOCATED. CONTRACTOR 
TO HIRE OGSI FOR SHUTDOWN AND 
DISCONNECT.

(E) OGSI OST-200 LOW 
PRESSURE STORAGE 
TANK TO BE RELOCATED

(E) NITROUS OXIDE 
MANIFOLD TO REMAIN

(E) OXYGEN FILLING STATION 
TO BE RELOCATED

FOR OXYGEN PIPING, SEE 
EXISTING OXYGEN GENERATOR 
AND MANIFOLD SCHEMATIC           1
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RELOCATE 2ND STAGE 
PROPANE REGULATOR AND 
SEISMIC SHUTOFF VALVE. 
COORDINATE WORK WITH 
SUBURBAN PROPANE.

(E) 1" BURIED PROPANE

(E) PROPANE TANK ON 
CONCRETE PAD

REMOVE EXHAUST DUCTWORK 
AND HOODS AS INDICATED

REMOVE EXHAUST FAN

REMOVE UNIT HEATER

(E) BOLLARD (TYP)

REMOVE PROPANE 
GAS AS INDICATED

RELOCATE BOLLARDS (TYP)

18"x6" E/A

12"Ø CORRUGATED METAL E/A

REMOVE BOOSTER EXHAUST FAN

10"Ø E/A

REMOVE 4"Ø MAKEUP AIR OPENING

(E) 1 1/4" PROPANE

(E) 4" CW SERVICE

(E) BURIED 4" SECONDARY 
CW SERVICE

REMOVE 1/2" NITROUS OXIDE AND 
OXYGEN OVERPRESSURE VENTS
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NEW STORAGE

ROOM

101

RECEIVING MED. GAS

STORAGE

NEW O2

GEN. ROOM

102

CLEAN HOLDING CORRIDOR SECURE STORAGE

(E) OXYGEN 
MANIFOLD W/ TEN 
TYPE H CYLINDERS

RELOCATED OGSI 
OST-200 LOW PRESSURE 
STORAGE TANK

(E) NITROUS 
OXIDE MANIFOLD

RELOCATED 
OGSI-100 
OXYGEN 
GENERATOR. 
CONTRACTOR 
TO HIRE OGSI 
FOR FINAL 
CONNECTION 
AND STARTUP.

RELOCATED OXYGEN 
FILLING STATION W/ 
THREE TYPE H CYLINDERS

FUTURE EXPANSION FOR 
LARGER OXYGEN GENERATOR

RESERVE OXYGEN TYPE 
H CYLINDERS OFOI (TYP)

FUTURE 
OXYGEN 
GENERATOR

FOR OXYGEN PIPING, SEE 
NEW OXYGEN GENERATOR 
AND MANIFOLD SCHEMATIC

2

M4.0
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15

13

NEW STORAGE

ROOM

101

RECEIVING

MED. GAS

STORAGE

NEW O2

GEN. ROOM

102

CLEAN HOLDING CORRIDOR SECURE STORAGE

(E) 1" BURIED PROPANE

RELOCATED 2ND STAGE 
PROPANE REGULATOR AND 
SEISMIC SHUTDOWN 
VALVE. COORDINATE WORK 
WITH SUBURBAN PROPANE.

(E) PROPANE TANK ON 
CONCRETE PAD

10"x6" EXHAUST AIR 
AT 12" AFF (TYP)

10"x6" E/A

16"x12" S/A 
ELBOWED UP 
TO 12" BELOW 
CEILING

1" HWS/HWR TO 1 1/2" HWS/HWR 
IN MAIN HOSPITAL CORRIDOR

WALL HOOD W/ 3/4" 
BIRDSCREEN (TYP)

UH-1

EF-1

1" HWR

MIN 10"-0" CLEARANCE

EF-2

12"ø E/A

10"ø E/A

12"ø E/A

MIN 10'-0" CLEARANCE

16"x12" S/A10"x10" S/A

UH-2

1" HWS

1" HWR

1 1/4" G

3/4" HWR

RELOCATE BOLLARDS (TYP)

10x10" S/A 
ELBOWED UP 
TO 12" BELOW 
CEILING

(E) 1" HWR

(E) 1" HWS UH-3

10"ø E/A

10"x6" E/A

(E) BOLLARD (TYP)

PROVIDE CONNECTION W/ 
GASKETED SEAL DIRECTLY 
TO OXYGEN GENERATOR

(E) BURIED 4" 
SECONDARY 
CW SERVICE

ADJUST (E)  4" CW 
SERVICE AS 
NECESSARY FOR 
NEW ADDITION

3/4" HWS

1" HWS

PROVIDE MINIMUM 10'-0" 
CLEARANCE TO PROPANE 
REGULATOR

3/4" NITROUS OXIDE AND OXYGEN OVER 
PRESSURE VENTS. TERMINATE W/ 45º 
DOWNTURN AND MESH SCREEN

PROVIDE UNIONS, BALANCE VALVE, TEST 
PLUGS, AND ISOLATION VALVES TO MATCH 
EXISTING UNIT HEATERS (TYP)

~~~~~~~~~~~~~~~~~~~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~~
~~

~~
~~

~~

~~
~~

~~
~~

~~
~~~~~

S
LA

A

A

ER
GN

I

LAN
E

O

EN

K

FO
ET

49 TH

S

ER

PD
R SSEOF

ETS
RE

GI

T
A

I

~~~~~~~~~~~~~~~~~~~~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~~~
~~

~~
~~
~~

~~
~~

~~
~~

~~~~~

GREGORY JERNSTROM

ME 12971

4
2
5
 G

 S
T
R

E
E
T
, 
S
U
I
T
E
 5

10
, 
A
N
C

H
O

R
A
G

E
, 
A
L
A
S
K
A
 9

9
5
0

1

DRAWN DATE

CHECKED JOB NO.

SHEET CONTENTS

DRAWING NO.

P
H
O

N
E
: 
(9

0
7
) 

2
7
2
-4

3
4
7
  

  
F
A
X
: 
(9

0
7
) 

2
7
2
-5

7
5
1

J
W

I
N
C

H
E
S
T
E
R

@
W

I
N
C

H
E
S
T
E
R

A
L
A
S
K
A
.C

O
M

  
 W

W
W

.W
I
N
C

H
E
S
T
E
R

A
L
A
S
K
A
.C

O
M

N
O

T
E
: 
T
H
I
S
 S

H
E
E
T
 I

S
 F

U
L
L
 S

I
Z
E
 A

T
 2

2
X
3
4
 A

N
D

 H
A
L
F
 S

I
Z
E
 A

T
 1

1X
17

GJ

6
0

1
 W

E
S
T
 5

T
H

A
V

E
N

U
E
, 
S
U

IT
E
 2

0
0

A
N

C
H

O
R

A
G

E
, 
A

L
A

S
K

A
 9

9
5
0

1

AECL 1146

9
0

7
.5

2
2
.1

0
4
2

W
W

W
.J

E
R

N
S

T
R

O
M

E
N

G
IN

E
E
R

IN
G

.C
O

M

Je
rn

s
tr

o
m

 E
n

g
in

e
e
ri

n
g

M3.02

PARTIAL FLOOR

PLAN - HVAC - NEW

WORK

12/1/2017EH

2017-35

12/1/201712/1/2017

V
A

L
D

E
Z

 R
E

G
O

N
A

L

H
E

A
L

T
H

 C
E

N
T

E
R

V
A
L
D

E
Z
, 
A
L
A
S
K
A

O
2
 G

E
N

E
R

A
T

O
R

 A
D

D
I
T

I
O

N

1/4" = 1'-0"
1

PARTIAL FLOOR PLAN - HVAC - NEW WORK



F H K M O

17

15

13

NEW STORAGE

ROOM

101

RECEIVING MED. GAS

STORAGE

NEW O2

GEN. ROOM

102

CLEAN HOLDING CORRIDOR SECURE STORAGE

PROVIDE EXTENSION/MODIFICATION 
OF EXISTING NFPA 13 FIRE 

SUPPRESSION SYSTEM.
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