KROESCHELL GENERAL REQUIREMENTS

UFC QUALITY STANDARDS & DESIGN PRINCIPLES

GENERAL:

1. INSTALLATION AND DEMOLITION SHALL COMPLY WITH ALL
APPLICABLE LAWS, CODES AND REGULATIONS OF MUNICIPAL, STATE
AND FEDERAL AUTHORITIES INCLUDING BOCA,ASME, ASTM, ANSI,
ASHRAE, SMACNA AND NFPA.

2. ALL EQUIPMENT SELECTED TO COMPLY WITH PLANS AND
SPECIFICATIONS.

3. DRAWINGS TO BE COORDINATED WITH ALL OTHER TRADES BEFORE
FABRICATION AND INSTALLATION.

SUMMARY OF WORK:

1. THE DRAWINGS INDICATE DIAGRAMMATICALLY THE EXTENT, GENERAL
CHARACTER AND LOCATION OF THE WORK INCLUDED. OFFSETS AND
CHANGES IN ELEVATION OF PIPING AND DUCTWORK DUE TO
STRUCTURAL OR OTHER INTERFERENCES SHALL BE PROVIDED WITHOUT
EXTRA COST.

2. CONTRACTOR SHALL VERIFY AND EVALUATE ALL EXISTING
CONDITIONS PRIOR TO THE COMMENCEMENT OF WORK.

5. PROVIDE ALL LABOR, SUPERVISION, MATERIALS AND EQUIPMENT
NECESSARY FOR THE INSTALLATION OF A COMPLETE AND OPERATING
SYSTEM.

4. PROVIDE TWO YEAR GUARANTEE AGAINST DEFECTIVE MATERIALS
AND WORKMANSHIP AFTER FINAL ACCEPTANCE BY OWNER.

RESPONSIBILITY:

1. SUBCONTRACTORS SHALL PROVIDE CUTTING AND PATCHING OF
ROOF, FLOOR AND WALL OPENINGS; INCLUDING LINTELS AND
SECONDARY STEEL AS REQUIRED.

2. ALL CUTTING AND PATCHING OF RUBBER ROOFS WILL BE BY
INDIVIDUAL SUBCONTRACTORS. IF ROOF IS UNDER WARRENTY, ROOFING
WORK SHALL BE PERFORMED BY ROOFING MANUFACTURERS CERTIFIED
INSTALLER.

5. ALL POWER WIRING BY ELECTRICAL CONTRACTOR.

4. ALL BAS CONTROL WIRING BY TEMPERATURE CONTROL
CONTRACTOR.

5. ALL STARTERS AND DISCONNECTS TO BE FURNISHED AND
INSTALLED BY ELECTRICAL CONTRACTOR, UNLESS AN INTEGRAL PART
OF THE EQUIPMENT.

6. ALL EQUIPMENT PADS BY MECHANICAL SUBCONTRACTOR. MINIMUM
PAD HEIGHT TO BE 6"

7. CONTRACTOR RESPONSIBLE FOR REMOVAL FROM SITE ALL
DEMOLITION MATERIAL.

MECHANICAL EQUIPMENT AND IDENTIFICATION:

1. PROVIDE IDENTIFICATION OF ALL PIPES, VALVES AND EQUIPMENT.

2. ALL ABOVE GROUND SERVICE PIPING INSIDE THE BUILDING SHALL
BE IDENTIFIED WITH REGARD TO CONTENT AND THE DIRECTIONAL FLOW
OF CONTENT BY MEANS OF PIPE MARKERS.

3. PIPE MARKERS SHALL BE AS MANUFACTURED BY THE W.H. BRADY
CO., SIGNMARK DIVISION, MILWAUKEE, WISCONSIN (SYSTEM 2) OR
APPROVED EQUAL.

PIPE INSULATION:

1. ALL HOT WATER PIPING TO HAVE 1" INSULATION WITH 30 MIL
PVC JACKETING.

2. ALL EXTERIOR PIPING TO HAVE AN ALL—WEATHER ALUMINUM
JACKET.

3. ALL CHILLED WATER PIPING REPAIRS SHALL BE INSULATED WITH
30 MIL PVC JACKETING TO MATCH ORIGINAL.

PRESSURE TESTS:

1. SUBJECT ALL PIPING AND CONNECTIONS TO A PRESSURE TEST
PRIOR TO PAINTING, INSULATION OF, OR CONCEALMENT WITHIN THE
BUILDING.

2. TESTS MAY BE OF ISOLATED PORTIONS OF SUCH PIPING AS WILL

FACILITATE GENERAL PROGRESS OF THE INSTALLATION. ANY REVISION

MADE IN THE PIPING SYSTEM WILL SUBSEQUENTLY NECESSITATE
RE-TESTING OF SUCH AFFECTED PORTIONS OF THE PIPING SYSTEM.

3. ALL DEFECTIVE MATERIAL OR DEFECTS IN WORKMANSHIP THAT
DEVELOP DURING THE TESTS SHALL BE CORRECTED IN AN APPROVED
MANNER AND THE SUBJECT PIPING BE RETESTED.

4. PRESSURE TEST ALL PIPING TO A HYDROSTATIC TEST OF 1.5
TIMES WORKING PRESSURE OR MINIMUM OF 100 PSI FOR 1 HOUR
WITH NO PRESSURE LOSS.

5. ALL TESTS TO BE WITNESSED BY KROESCHELL AND
DOCUMENTATION OF TEST TO BE PROVIDED TO KROESCHELL.

PIPE SUPPORTS:
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1. ALL PIPE SHALL BE SUPPORTED FROM THE BUILDING STRUCTURE

IN A NEAT AND WORKMANLIKE MANNER. THE USE OF WIRE OR METAL

STRAP TO SUPPORT PIPES WILL NOT BE PERMITTED. SPACING OF
PIPE SUPPORTS SHALL NOT EXCEED 8 FEET FOR ALL PIPING.

CLEANING:

1. CLEAN AND FLUSH PIPING SYSTEM.

2. NOTE: TO BE WITNESSED BY KECO.

WARRANTY:

1. MECHANICAL CONTRACTOR TO PROVIDE A 2 YEAR WARRANTY FOR
PARTS AND LABOR ON ALL EQUIPMENT, MATERIALS AND LABOR BY
CONTRACTOR.

PIPING

1. ALL CHILLED WATER AND CONDENSER WATER SUPPLY & RETURN
PIPING SHALL BE BLACK STEEL ERW PIPE SCHEDULE 40 FOR 2-1/2"
AND LARGER, SEAMLESS COPPER TYPE "L” FOR 2” AND BELOW

2. ALL HOT WATER AND CONDENSER WATER SUPPLY & RETURN
PIPING SHALL BE BLACK STEEL ERW PIPE SCHEDULE 40 FOR 2-1/2"
AND LARGER, SEAMLESS COPPER TYPE "L” FOR 2" AND BELOW.

3. WAFER STYLE BUTTERFLY VALVES SHALL NOT BE USED.

2.1. CENTRAL STATION AIR HANDLING UNITS

2.1.1. DRAIN PANS — SHALL BE STAINLESS STEEL AND CONSTRUCTED SO THERE IS NO
STANDING WATER IN THE PAN. FURNISH DRAIN PANS UNDER COOLING COILS, HEATING
COILS AND HUMIDIFIER DISPERSION TUBES.

2.1.2. COILS — SHALL BE ARI LISTED FOR PERFORMANCE. NOT MORE THAN 10 FINS
PER INCH. DO NOT USE SERRATED FINS. DESIGN THE COOLING COILS FOR AN
ENTERING WATER TEMPERATURE AT LEAST TWO (20 F) DEGREES F HIGHER THAN THE
DESIGN WATER TEMPERATURE SUPPLIED BY THE CHILLER AND A “DELTA T OF NOT
LESS THAN 120 F. PROVIDE STAINLESS STEEL CASINGS FOR COOLING COILS.

2.1.3. COIL SERVICE — COILS ARE TO BE INDIVIDUALLY REMOVABLE; MOUNTED IN THE
AHU WITH PROPER PHYSICAL CLEARANCE FROM ANY PERMANENT OBSTRUCTION FOR
COIL REMOVAL. PROVIDE SERVICE ACCESS BETWEEN ADJACENT COILS WITH A MINIMUM
HORIZONTAL CLEARANCE OF 12 INCHES.

2.1.4. FANS — SELECT FANS FOR NOT GREATER THAN 80% OF THE MAXIMUM FAN RPM
RATING. SELECT MOTORS TO OPERATE AT LESS THAN 90% OF RATED HP. PROVIDE
200,000 HOUR RATED BEARINGS ON SHAFTS AND MOTORS. SELECT FAN WITH LOWEST
POSSIBLE SPEED IN ORDER TO MINIMIZE NOISE. USE ARI LISTED AHU PERFORMANCE

RATINGS. PROVIDE TEFC (TOTALLY ENCLOSED, FAN COOLED) MOTORS FOR FANS.

2.1.5. ACCESS DOORS — FURNISH MAXIMUM SIZE DOORS (30" WIDE IF SPACE IS
AVAILABLE) WITH A VISION PANEL AND INTERIOR LIGHTING THAT PROVIDE SERVICE
ACCESS TO THE ENTERING AND LEAVING SIDE OF EACH COIL AS WELL AS TO THE
FANS, MOTORS AND DAMPERS. DOORS MUST HAVE AT LEAST A 90o FREE SWING
UNOBSTRUCTED

BY OTHER PERMANENTLY MOUNTED EQUIPMENT OR CONSTRUCTION WHICH MIGHT INHIBIT
ACCESS. WHERE ONLY 900 CAN BE ACHIEVED, THE HINGES WILL BE PIN AND SLEEVE
TYPE SUCH THAT THE DOOR PANEL CAN BE EASILY REMOVED WITHOUT HAVING TO
REMOVE FASTENERS.

2.1.6. CASING — DESIGNED AND RATED FOR 2” WATER COLUMN GREATER PRESSURE
THAN THE FAN’S BLOCKED TIGHT STATIC PRESSURE AT MAXIMUM RPM. PROVIDE
GASKETED PANELS AND GROMMETS ON PIPE AND TUBING PENETRATIONS. THE INTERIOR
SHALL BE LINED WITH SHEET METAL SUCH THAT NO INSULATION IS EXPOSED TO THE
AIR STREAM. PROVIDE A THERMAL BREAK BETWEEN CASING INTERIOR AND EXTERIOR ON
ALL

OUTDOOR UNITS AND ON THOSE LOCATED WITHIN UNCONDITIONED INTERIOR SPACES.
“SANDWICH” PANEL CONSTRUCTION, CONSISTING OF CLOSED CELL FOAM THAT IS
INJECTED BETWEEN THE OUTER AND INNER SHEET METAL PANELS SHALL BE USED.

2.1.7. PROVIDE A DEDICATED CASING SECTION WITH MOISTURE ELIMINATORS FOR
HUMIDIFIER DISPERSION TUBES. SEE UFC 4-510-01 FOR MORE ADDITIONAL
REQUIREMENTS RELATING TO HUMIDIFICATION. PAY PARTICULAR ATTENTION TO
PARAGRAPHS 2.15 , AS WELL AS OTHER PERTINENT PARAGRAPHS REGARDING
HUMIDIFICATION AND PRECISION HUMIDITY CONTROL WITHIN MEDICAL HEALTHCARE
FACILITIES.

2.1.8. FILTER RACKS — FURNISH RACKS WITH SPACERS AND GASKETS NECESSARY TO
PREVENT ANY AIR BYPASS AROUND FILTERS. SIZE THE RACKS FOR MAX FILTER FACE
VELOCITY OF 500 FPM. DESIGN THE FILTER RACKS TO UTILIZE ONLY FILTER SIZES THAT
ARE INDUSTRY STANDARD AND READILY AVAILABLE AS A COTS (COMMERCIAL OFF THE
SHELF) PRODUCT.

2.1.9. AR FILTERS — REFER TO LATEST EDITION OF UFC 4-510-01 FOR PROPER
FILTER SELECTION. THE DEFAULT FILTER ARRANGEMENT IS A PRE-FILTER; LOCATED
UPSTREAM OF ALL COILS, VELOCITY SENSING DEVICES OR OTHER DEVICES REQUIRING
PROTECTION FROM DUST ACCUMULATION, AND AN INTERMEDIATE FILTER; LOCATED
DOWNSTREAM OF THE SUPPLY FAN OR COOLING COIL, WHICHEVER IS LAST. THE
PRE—FILTER SHALL BE A 4

INCH THICK (MINIMUM THICKNESS) DISPOSABLE CARTRIDGE FILTER WITH PLEATED MEDIA
AND A MINIMUM EFFICIENCY REPORTING VALUE (MERV) RATING OF MERV— 8. THE
INTERMEDIATE FILTER SHALL BE RATED AS MERV—14. ALL FILTER RATINGS ARE TO BE
IN ACCORDANCE WITH THE GUIDELINES OF THE CURRENT ASHRAE STANDARD 52.2 DO
NOT DESIGN OR INSTALL SYSTEMS WHICH INCORPORATE THE USE BAG OR ROLL
FILTERS. FILTERS IN OUTSIDE AIR STREAMS ARE TO BE CONSTRUCTED SPECIFICALLY FOR
THAT

DUTY. STANDARD FILTERS WITH PAPER FRAMES AND MEDIA ARE NOT SUITABLE FOR
HANDLING “WET” AIR AND WILL RAPIDLY DETERIORATE IN THAT DUTY. SEE PARAGRAPHS
7—8.4 AND 7—11.1 IN UFC 4-510—-01 FOR MORE INSTRUCTION ON AIR FILTERS, THEIR
LOCATION AND THEIR PROTECTION.

2.1.10. FOR AHU RETROFIT PROJECTS, DIMENSIONAL CONFLICT BETWEEN STANDARD
EQUIPMENT DIMENSION AND LIMITED AVAILABLE SPACE DOES NOT AUTOMATICALLY
EXEMPT THE DESIGNER OR CONTRACTOR FROM ADHERING TO THE AFOREMENTIONED
FILTER EQUIPMENT ARRANGEMENTS. DEVIATIONS OFFERED IN A

PROPOSAL WILL BE EVALUATED FOR ADEQUACY OF FILTRATION AND FILTER LOCATION.
INSTALLATION

2.1.11 FURNISH MANUFACTURER’S BASE RAILS AND/OR REINFORCED CONCRETE
HOUSEKEEPING PAD WITH SUFFICIENT HEIGHT

FOR PROPER CONDENSATE TRAP CONSTRUCTION; CONTRACTOR SHALL PROVIDE TRAP
DESIGN DETAIL, CALCULATIONS AND INCLUDE WITH EQUIPMENT SUBMITTAL. SPECIAL
CONSIDERATION SHALL BE GIVEN TO DRAW THROUGH AND BLOW THROUGH COIL
DESIGNS. WHEN USING EXISTING HOUSEKEEPING PAD,CONTRACTOR MUST VERIFY THE
PAD SIZE. CONTRACTOR MUST COMPLETELY REMOVE THE OLD PAD DOWN TO

SOLID FOUNDATION AND CONSTRUCT A NEW HOUSE KEEPING PAD IF THE EXISTING PAD
IS DETERIORATED OR NOT PROPER SIZE OR CONFIGURATION.

2.1.12. CONTROLS — THERE IS A PREFERENCE FOR FACTORY MOUNTED CONTROLS AND
WIRING.

2.1.12.1. USE STATIC PRESSURE RESET TO REDUCE SUPPLY FAN SPEED WHEN ALL
ZONES ARE SATISFIED.

2.2. TERMINAL BOXES.

2.2.1. VAV TERMINALS SHALL BE INSULATED, DOUBLE WALL, TYPE WITH A
DOUBLE—WALLED INSULATED ACCESS PANEL THAT MEASURES MINIMUM 18 INCHES BY 18
INCHES ON THE ACCESSIBLE SIDE WITH SUFFICIENT CLEARANCE FROM OTHER
OBSTRUCTION AS NEEDED TO PROVIDE AT LEAST A 900 OPEN SWING, OR A “LIFT OFF”
HINGE ASSEMBLY WHERE THE PANEL CAN BE REMOVED. ALL VAV TERMINALS SHALL BE
MECHANICALLY AFFIXED.

2.2.2. ALL TERMINAL BOXES SHALL BE VARIABLE VOLUME, PRESSURE INDEPENDENT,
AND TYPE. THE MAXIMUM NUMBER OF ROOMS SERVED BY ONE BOX SHALL NOT
EXCCED SIX.

2.2.3. UNLESS OTHERWISE SPECIFIED, ALL VAV STATIC PRESSURE (THROUGH SUPPLY
FAN VFD) SHALL BE CONTROLLED UTILIZING CRITICAL ZONE RESET (AKA CRITICAL ZONE
LOADING). STATIC PRESSURE SET POINT IS CONTINUALLY ADJUSTED (RESET) SO THAT
AT LEAST ONE TERMINAL UNIT IN THE SYSTEM—THE TERMINAL UNIT SERVING THE
DESIGNED CRITICAL ZONE—IS 90% OPEN. THE STATIC—PRESSURE CONTROLLER MONITORS
THE POSITION OF EACH TERMINAL UNIT AND RESETS THE DUCT-STATIC—PRESSURE SET
POINT BASED ON THE MAXIMUM TERMINAL POSITION.

2.3. CHILLERS.

2.3.1. AIR COOLED CHILLERS —
2.3.1.1. FURNISH ONLY ROTARY TYPE SCREW OR SCROLL COMPRESSORS.

2.3.1.2. FURNISH LOUVERS OVER THE COIL SURFACE AND WELDED, INTERLACED, STEEL
SCREENS WITH OPENINGS NOT GREATER THAN 1” SQUARE SHALL BE PROVIDED AS
NECESSARY TO LIMIT ACCESS TO THE INTERNAL SPACES AND COMPARTMENTS. PROVIDE
A SOLID PANEL OVER ANY OPENINGS IN THE TOP THAT ARE NOT COVERED BY FAN
GUARDS.

2.3.1.3. PROVIDE OPEN PROTOCOL BACNET ACCESS TO THE CHILLER CONTROLS.
WRITTEN SITE SPECIFIC EXEMPTIONS FOR LONTALK MAY BE REQUESTED FROM
AFMSA/SG8F (ENGINEERING) THERE IS A PREFERENCE FOR USING THE CHILLER
CONTROLS TO CONTROL THE CHILLED WATER PUMP OPERATION. IN ANY CASE, CONTROL
THE PUMP AND REQUIRE IT TO RUN CONTINUOUSLY WHENEVER AMBIENT IS BELOW
320F.

2.3.1.4. PROVIDE HEAD PRESSURE CONTROL FOR OPERATION IN THE ASHRAE WINTER
DESIGN AMBIENT.

2.3.1.5. CHILLERS NOT INSTALLED WITHIN A FENCED SECURE AREA SHALL INCLUDE
ANTI-TERRORISM FORCE PROTECTION FEATURES COMPLIANT WITH UFC 4-010-01
AND LOCAL BASE PUBLISHED AFTP REQUIREMENTS AS NECESSARY TO PREVENT THE
PLACEMENT AND/OR CONCEALMENT OF AN EXPLOSIVE DEVICE(S) IN OR AROUND THE
CHILLER. WELDED WIRE MESH SCREENS INSTALLED PURELY TO SATISFY ATFP SHALL
HAVE OPENINGS NOT GREATER THAN 2" SQUARE. THERE IS A PREFERENCE

FOR HINGED MACHINE PRESSED LOUVERED PANELS THAT ARE HELD IN PLACE WITH
TAMPER—PROOF BARREL KEY LATCHES.

2.3.2. WATER COOLED CHILLERS
2.3.2.1. FURNISH ONLY ROTARY TYPE SCREW, SCROLL OR CENTRIFUGAL CHILLERS.

2.3.2.2. PROVIDE OPEN PROTOCOL BACNET ACCESS TO THE CHILLER CONTROLS.
WRITTEN SITE SPECIFIC EXEMPTIONS FOR LONTALK MAY BE REQUESTED FROM
AFMSA/SG8F (ENGINEERING).

2.3.2.5. SELECT CONDENSER TUBE WATER SIDE SURFACE FOR MINIMUM DEPOSIT
COLLECTION AND MAXIMUM CLEAN ABILITY. ONLY SMOOTH BORE TUBES WILL BE
DEEMED ACCEPTABLE.

2.3.2.4. PROVIDE A FULLY FUNCTIONAL REFRIGERANT SAFETY SYSTEM HAVING ALL
FEATURES CURRENTLY REQUIRED BY ASHRAE STD. 15—2004. REUSE OF EXISTING
REFRIGERANT SAFETY SYSTEMS IN PART OR IN FULL WILL BE ACCEPTED IF IT CAN
BE DEMONSTRATED THAT AS A COMPLETE ASSEMBLY, IT MEETS OR EXCEEDS THE
MINIMUM PERFORMANCE STANDARDS.

2.3.2.5. PROVIDE HEAD PRESSURE CONTROLS AS RECOMMENDED BY THE CHILLER
MANUFACTURER TO SUSTAIN DEPENDABLE START UP AND OPERATION OVER THE FULL
RANGE OF DESIGN AMBIENT.

2.3.2.6. WATER COOLED CHILLER EFFICIENCIES SHALL MEET ASHRAE 90.1 — 2010.
2.3.3. PROVIDE PROVISIONS FOR TEMPORARY CHILLERS. AS A MINIMUM, THIS
INCLUDES BLIND FLANGED WATER CONNECTIONS WITH SHUT—OFF VALVES, A WATER
CIRCULATION SCHEMATIC AND PROVISIONS FOR ELECTRICAL POWER.

2.4. VARIABLE VOLUME CHILLED WATER SYSTEMS (VWCWS)

2.4.1. THE USE OF WCWS IS REQUIRED. SEE ASHRAE STD. 90.1-2010 FOR MORE
DETAIL. WHERE IT APPEARS THAT DUE TO EXISTING PHYSICAL ARRANGEMENT OR
SUSTAINMENT CONSTRAINTS (LOCAL SKILLS, PARTS AVAILABILITY, ETC.) THAT A VVCWS
IS NOT PRACTICAL, THE DESIGN ENGINEER MUST BRING THIS TO THE ATTENTION OF
AFMSA/SG8F (ENGINEERING), PROVIDE RATIONALE, ALTERNATIVE DESIGN AND OBTAIN
ENDORSEMENT FOR A SITE SPECIFIC WRITTEN EXEMPTION.

2.4.2. GUIDELINES FOR VWWCWS DESIGN ARE AS FOLLOWS:

2.4.2.1. CHILLED WATER CONTROL VALVES SHALL BE TWO-WAY, MODULATING, TYPE
THAT WILL VARY THE WATER FLOW PROPERLY THROUGH EACH COIL TO MEET THE
BUILDING LOAD. VALVES ARE TO HAVE SHUT OFF PRESSURE RATING ADEQUATE TO
CLOSE OFF AGAINST ANY PRESSURE THE PUMPS CAN PRODUCE. TWO POSITION
VALVES CAN BE USED WHERE JUSTIFIED FOR SMALL FLOW RATE LOADS.

2.4.2.2. ISOLATION VALVES AND BALANCE VALVES SHALL BE INSTALLED ON ALL
BRANCHES FOR BALANCING AND MAINTENANCE PURPOSES.

2.4.3. CHILLED WATER SYSTEMS SHALL BE DESIGNED FOR MAXIMUM RELIABILITY,
MAINTAINABILITY AND ENERGY EFFICIENCY. CHILLED WATER LOOP DELTA T IS TO BE
120 F OR HIGHER. PERFORMANCE IS TO BE VERIFIED BY COMPUTER GENERATED

TREND LOGS COVERING TWO (2) WEEK PERIOD.
2.4.4. WHEN PRIMARY VARIABLE SYSTEM IS DESIGNED, SELECT CHILLERS WITH

CAPABILITY FOR STABLE OPERATION THROUGHOUT THE FULL RANGE OF WATER FLOW
AND LOAD VARIATION

2.6. ECONOMIZER

2.6.1. ECONOMIZER CYCLE SHALL BE CONSIDERED WHERE LOCAL CLIMATE OFFERS
OPPORTUNITY FOR SUCH. WATER SIDE ECONOMIZERS SHALL BE DESIGNED AND
INSTALLED TO OPERATE IN CONJUNCTION WITH WATER CHILLERS. AIR SIDE
ECONOMIZER CYCLE SHALL BE CONSIDERED ONLY FOR PROJECTS LOCATED IN
CLIMATE ZONES 3 — 7 OF THE ASHRAE ZONE MAP INCLUDED AS ATTACHMENT 1.
FOR ANY AHU WHICH HAS NO ECONOMIZER CYCLE, ELIMINATE THE RETURN AIR FAN
IF DESIGN CALCULATIONS DEMONSTRATE IT IS NOT REQUIRED AND BUILDING
PRESSURE CONTROL CAN BE MAINTAINED. AN ECONOMIC ANALYSIS TO DEMONSTRATE
PAYBACK PERIOD LESS THAN THREE (3) YEARS IS REQUIRED FOR ANY TYPE OF
ECONOMIZER.

2.6.2. CONDENSER WATER FREE COOLING (E.G. PLATE AND FRAME EXCHANGERS)
SHALL BE INCORPORATED INTO THE DESIGN WHEREVER IT CAN BE SHOWN TO
COMPLIMENT OR REPLACE AIR SIDE ECONOMIZERS. DESIGNS THAT ENABLE
COMPLIMENTARY AND SIMULTANEOUS OPERATION OF THE CONDENSER WATER FREE
COOLING AND THE CHILLERS WILL BE CONSIDERED A VALUE ADDED FEATURE.

2.7. BOILERS

2.7.1. UTILIZE PACKAGED HOT WATER, GAS FIRED, BOILERS WHEREVER POSSIBLE.

2.7.1.1. PACKAGE STEAM BOILERS ARE TO UTILIZE FLOW CONTROL DEVICES (E.G.
ORIFICES) TO RESTRICT FLOW TO NO MORE THAN DESIGNED PACKAGE CAPACITY.

2.7.2. PROVIDE MINIMUM THERMAL EFFICIENCY OF 85% AT 180 DEG. F LEAVING
WATER TEMPERATURE.

2.7.2.1. UTILIZE LO—NOX BOILER (OR ULTRA—LO—NOX, AS APPROPRIATE) FIRING
CONTROLS.

2.7.3. PROVIDE THREE OR MORE BOILERS WITH AN N + 1 REDUNDANCY IN BEDDED
HEALTHCARE FACILITIES. PROVIDE TWO OR MORE BOILERS IN CLINICS AND BUSINESS
TYPE OCCUPANCIES.

2.7.4. PROVIDE BOILER PACKAGE TOTAL OUTPUT CAPACITY OF NOT LESS THAN 120%
OF THE BUILDING’S HEATING LOAD.

2.7.5. HEATING WATER SET POINT SHALL UTILIZE OUTSIDE AIR RESET TO MAXIMIZE
ECONOMY.

2.7.6. RELIABILITY, STABILITY AND DURABILITY ARE THE ONLY PREFERRED ATTRIBUTES
OVER ENERGY EFFICIENCY AND REDUCED EMISSIONS.

2.8. PUMPS

2.8.1. USE ONLY MOTORS WITH A RATED SPEED OF 1750 RPM OR LOWER AND
WHICH ARE TEFC NEMA PREMIUM EFFICIENCY 92% OR HIGHER.

2.8.2. WHERE PUMP MOTORS WILL BE CONTROLLED BY VFDS, THEY WILL BE SO
DESIGNED FOR CONTINUOUS USE/DUTY WITH VFDS.

2.8.3. SELECT PUMP MOTORS FOR NOT MORE THAN 90% OF RATED HORSEPOWER
FOR CONTINUOUS DUTY.

2.8.4. PROVIDE TESTING PORTS AT ALL NEW PUMPS.

2.8.5. ALL PUMP BASES SHALL BE GROUTED. ALL PUMP ASSEMBLIES SHALL BE
LASER ALIGNED.

2.9. WATER TREATMENT

2.9.1. CLOSED LOOP SYSTEM — FOUR (4) PIPE SYSTEMS

2.9.1.1. PROVIDE WELDALETS, FEEDERS AND OTHER DEVICES TO ACCOMMODATE
CHEMICAL TREATMENT. INSTALL CORROSION TEST COUPON ASSEMBLIES ACROSS THE

PUMP(S).

2.9.1.2. INCLUDE WATER METER WITH PULSE COUNTER CONTACTOR ON MAKE—-UP
WATER LINE.

2.9.1.3. OPEN LOOP CONDENSER WATER SYSTEM (E.G. COOLING TOWERS)

2.9.1.4. PROVIDE A HIGH QUALITY COOLING WATER CONTROLLER FOR CONTROLLING
BLEED, INHIBITOR FEED AND BIOCIDE FEED. THE CONTROLLER IS TO HAVE MULTIPLE
MODES FOR CONFIGURING THE TIMER FOR THE SCALE AND CORROSION INHIBITOR
BUT ITS DEFAULT MODE IS TO CONTROL CHEMICAL FEED PROPORTIONAL TO MAKE-UP
WATER.

2.9.1.5. INCLUDE TWO (2) BIOCIDE TIMERS WITH THE CAPABILITY TO LOCK—OUT THE
BLEED FOLLOWING A BIOCIDE ADDITION. USE A PRE-BLEED TIMER IN CONJUNCTION
WITH THE BLEED LOCK—OUT.

2.9.1.6. INSTALL CORROSION TEST COUPON ASSEMBLY ACROSS THE PUMP.

2.9.1.7. INCLUDE A WATER METER WITH COUNTER CONTRACTOR ON MAKE—-UP WATER
LINE.

2.9.1.8. NON—CHEMICAL BASED SYSTEMS (SUCH AS OZONE OR MAGNETS) ARE NOT
ACCEPTABLE

2.10. EXHAUST SYSTEMS

2.10.1. ALL LAB EXHAUST SYSTEMS SHALL BE ON DEDICATED EXHAUST FAN(S) AND
VENTILATED TO OUTSIDE OF THE BUILDING.

2.10.2. ALL ISOLATION ROOMS INCLUDING ISOLATION EXAM ROOMS SHALL HAVE
DEDICATED EXHAUST SYSTEMS.

2.10.3. ALL EXHAUST FANS SHALL BE CONTROLLED AND MONITORED BY BAS

2.11. BUILDING AUTOMATION SYSTEMS (BAS) (SEE CONTROL DRAWINGS).

2.11. BUILDING AUTOMATION SYSTEMS (BAS).
2.11.1. TO THE GREATEST EXTENT POSSIBLE, PNEUMATIC CONTROLS ARE TO BE
ELIMINATED AND REPLACED WITH ELECTRICALLY ACTUATED DIRECT DIGITAL CONTROL

(DDC) SUPERVISION.

2.11.2. IT IS RECOGNIZED THAT CONTROL FIRMWARE AND SOFTWARE TECHNOLOGY
ADVANCES AT SUCH A RATE THAT A 15 YEAR APPLICATION LIFE IS DIFFICULT TO
ATTAIN WITH BACKWARDS COMPATIBILITY. ALL FIRMWARE

AND SOFTWARE BEING PROPOSED FOR PROJECTS IN AFMS PROPERTIES MUST BE
COMPLIANT WITH HQ AFCESA ENGINEERING TECHNICAL LETTER (ETL) 09—11 DATED 26
OCT 2009 TITLED “CIVIL ENGINEERING INDUSTRIAL CONTROL INFORMATION ASSURANCE
COMPLIANCE,” AND BE APPROVED FOR USE ON DOD / AIR FORCE DISTRIBUTED
NETWORKS. THE SOFTWARE MUST OF CUTTING EDGE TECHNOLOGY

MOST RECENT VERSION WITH AN ANTICIPATED REMAINING APPLICATION LIFE AND
COMPATIBILITY OF FUTURE SYSTEMS AT LEAST SIX (6) MONTHS BEFORE BECOMING
“LEGACY.” IF A NEW VERSION IS TO BE RELEASED AND APPROVED FOR USE ON AF
NETWORKS WITHIN 6 MONTHS OF THE SUBSTANTIAL COMPLETION, THE CONTRACTOR
MUST UPDATE TO THE MOST RECENT VERSION WITHOUT COST TO THE GOVERNMENT.

2.11.3. INCLUDE A DESK TOP COMPUTER WITH MICROSOFT WINDOWS 7 OPERATING
SYSTEM (HAVING THE NECESSARY DOD REQUIRED SECURITY PATCHES) AND 21 INCH
FLAT SCREEN MONITOR (MINIMUM), FOR ACCESS TO THE BAS BY THE MAINTENANCE
PERSONNEL, AND AN INK JET PRINTER CAPABLE OF PRINTING TREND LOGS, ALARMS
AND OTHER CONTROL RELATED DATA.

2.11.4. THE BAS GRAPHICAL USER INTERFACE (GUI) SHALL BE USER FRIENDLY,
INCORPORATE ANIMATED ILLUSTRATIONS OF ALL MAJOR EQUIPMENT TO DEPICT PIPING
FLOW AND INDICATE STATUS OF OPERATION. THE ACCESS AND UPDATE TIME BETWEEN
SCREEN DISPLAYS SHALL NOT BE GREATER THAN 2 SECONDS FOLLOWING INITIATION
OF CHANGE. THE GUI SHALL AT MINIMUM INCLUDE ANIMATED ILLUSTRATIONS, BUT NOT
LIMITED TO THE FOLLOWING DISPLAYS:

2.11.4.1. FLOOR PLANS WITH ROOM NUMBERS, TEMPERATURE SENSORS, TERMINAL
BOXES AND AHU’S ACCURATELY LOCATED.

2.11.4.2. INCLUDE ALL CONTROL SCHEMATICS.

2.11.4.3. VAV BOXES WITH CFM, DAMPER POSITION (PERCENTAGE), SPACE
TEMPERATURE AND REHEAT VALVE POSITION (PERCENTAGE)

2.11.4.4. AHU DEPICTING FAN OPERATION, PREHEAT MODE, COOLING MODES,
CONTROL VALVE STATUS (PERCENTAGE), CHW AND HW COIL TEMPERATURES SUPPLY,
RETURN AND MIX AIR TEMPERATURES, TOTAL SUPPLY AIR CFM, OUTSIDE AIR
TEMPERATURE, ETC.

2.11.4.5. WHERE THE BAS IS GOING TO BE INSTALLED IN A FOREIGN LOCATION,
MAINTAINED AND OPERATED BY LOCAL FOREIGN NATIONALS, THE BAS SHALL BE SO
EQUIPPED TO EASILY TOGGLE THE GRAPHICAL INTERFACE AND TEXT TO BE DISPLAYED
IN BOTH THE LOCAL NATIVE LANGUAGE AND MODERN ENGLISH; AND THE SYSTEM
MEASUREMENTS WILL BE TOGGLED BETWEEN SAE AND METRIC.

2.11.5. TRAIN MAINTENANCE PERSONNEL IN THE USE OF THE BUILDING CONTROL
SYSTEM TO THE LEVEL WHERE THEY CAN CONSISTENTLY CONTROL ROOM SET POINTS
AND ADJUST OPERATING SCHEDULES, RECOGNIZE ABNORMAL PERFORMANCE,
ACKNOWLEDGE ALARMS, UTILIZE THE EVENT LOG, GENERATE SYSTEM

PERFORMANCE TREND LOGS AND OPTIMIZE THE SYSTEM FOR MOST EFFICIENT
PERFORMANCE. OPERATORS MUST DEMONSTRATE THEIR PROFICIENCY IN THESE SKILLS
AT FINAL COMMISSIONING AND BEFORE ACCEPTANCE OF THE SYSTEM.

2.11.6. THE INSTALLING CONTRACTOR SHALL ESTABLISH USER SPECIFIC ACCESS
PASSWORD PROTECTION THAT IS SPECIFIC TO EACH AUTHORIZED OPERATOR AND THAT
WILL NOT ALLOW ANY OPERATOR TO ACCESS FUNCTIONS

FOR WHICH THEY HAVE NOT DEMONSTRATED COMPETENCY. GENERIC PASSWORDS,
SUCH AS “OPERATOR”, ARE NOT ACCEPTABLE AND MUST BE REMOVED AT TIME OF
ACCEPTANCE. BAS SYSTEM SECURITY PROTOCOLS AND PASSWORDS MUST COMPLY
WITH HQ AFCESA ENGINEERING TECHNICAL LETTER (ETL) 09—11 DATED 26 OCT 2009
TITLED *“CIVIL ENGINEERING INDUSTRIAL CONTROL INFORMATION ASSURANCE

COMPLIANCE” (SEE ATTACHMENT 2).

2.11.7. PROVIDE AFTERMARKET SUPPORT FOR THE CONTROL SYSTEM AND ITS
OPERATORS FROM THE LOCAL SYSTEM SERVICE OFFICE FOR A PERIOD OF TWELVE
(12) MONTHS FROM DATE OF ACCEPTANCE. THIS WILL REQUIRE A PHYSICAL
CONNECTION AND A TECHNICIAN AVAILABLE ON CALL TO PROVIDE THE SUPPORT.
PROVIDE BOTH AN IP CONNECTION AND A HIGH SPEED TELEPHONE MODEM PORT.

2.11.8. PROVIDE A BACNET OBJECT LIST THAT INCLUDES THE HARDWARE
(INPUT/OUTPUT) POINTS AND ALSO INCLUDES SOFTWARE POINTS SUCH AS SET
POINTS, TRENDS AND ALARMS. IDENTIFY POINTS IN LANGUAGE THAT IS
UNDERSTANDABLE TO MAINTENANCE PERSONNEL. COMPUTER POINT DESIGNATORS ARE
NOT ACCEPTABLE.

2.11.9. PROVIDE DETAILED WRITTEN SEQUENCES OF OPERATION FOR ALL CONTROLLED
SYSTEMS THAT DESCRIBES HOW THE SYSTEM IS DESIGNED TO FUNCTION UNDER AN
ARRAY OF ANTICIPATED CONDITIONS. NIGHT SETBACK AND ANTITERRORIST FORCE
PROTECTION (ATFP) EMERGENCY SHUTDOWN MUST BE INCLUDED IN

CONTROL SEQUENCES. SEQUENCES OF OPERATION MUST BE SUBMITTED WITH THE
65% DESIGN SUBMITTAL AND APPROVED BY AFMSA/SG8F (ENGINEERING).

2.11.10. PROVIDE CONTROL SCHEMATICS FOR ALL CONTROLLED EQUIPMENT AND
SYSTEMS. IDENTIFY CONTROL POINTS WITH THE SAME DESIGNATOR USED ABOVE IN
THE BACNET OBJECT LIST.

2.11.11. ALL NEW SYSTEMS SHALL UTILIZE A BACNET/IP “BACKBONE” FOR
CONNECTION TO SYSTEM LEVEL PANELS AND COMPUTER ACCESS TERMINALS, AS A
MINIMUM.

2.11.12. AS A MINIMUM, USE BACNET COMMUNICATIONS PROTOCOL AT THE SYSTEM
LEVEL AND PROVIDE FOR DATA ACCESS AND SHARING WITH OTHER BACNET
COMPATIBLE VENDORS.

2.11.13. ALL DEVICES BELOW THE SYSTEM LEVEL (END DEVICE UNIT CONTROLLERS)
SHALL COMMUNICATEIN OPEN (NON—PROPRIETARY) PROTOCOL

2.11.14. LEAVE THE PROJECT IN A STATE THAT WITH THE CONSENT ALL APPROVAL
OF THE GOVERNMENT WOULD PERMIT OTHER VENDORS TO TIE IN AND ACCESS FOR
FUTURE ALTERATION AND EXPANSION.

2.11.15. PROVIDE LIGHTNING AND TRANSIENT VOLTAGE PROTECTION FOR SYSTEM
LEVEL PANELS.

2.11.16. PROVIDE AUTO ARCHIVING/BACK—UP SOFTWARE PROGRAM FOR ROUTINE
BACK—UP OF THE PROGRAMS, INCLUDING HISTORICAL TRENDING.

2.11.17. PROVIDE ONE HOUR MINIMUM UPS FOR SYSTEM LEVEL PANELS MOUNTED
SECURELY AND SAFELY OFF OF THE FLOOR.

2.11.18. ALL CONTROLLERS ARE TO UTILIZE NON—VOLATILE (OR “FLASH”) MEMORY.

2.11.19. ALL NEW HVAC CONTROL SYSTEMS SHALL BE NATIVE BACNET TYPE THAT
CAN COMMUNICATE IN AN AUTO—RECOGNIZABLE (PLUG—N—PLAY) MANNER WITH OTHER
INSTALLED SYSTEMS AND DO SO WITHOUT THE NEED FOR INTERMEDIARY TRANSLATION
DEVICE OR *GATEWAY.” SYSTEMS SHALL BE BACNET COMPLIANT DOWN TO THE END
DEVICE WITHOUT NEED FOR INTERMEDIARY TRANSLATION DEVICE OR “GATEWAY.”

2.11.20. A COMPLETE SET OF TREND LOGS OF SYSTEM OPERATION SHALL BE
SUBMITTED TO THE GOVERNMENT PRIOR TO FUNCTIONAL PERFORMANCE TESTING AND
FINAL COMMISSIONING TO DEMONSTRATE SYSTEM PERFORMANCE. ONE PURPOSE OF
THE TREND LOG(S) IS TO DETERMINE THE STABILITY OF THE SYSTEM AT THE DEVICE
LEVEL IN AUTOMATIC MODE AND WITHOUT HUMAN INTERVENTION. THESE TREND LOGS
ARE TO BE RECORDED AFTER THE CONTROL SYSTEM IS IN AUTOMATIC MODE, ALL
GLOBAL SETPOINTS AND LIMITS REMOVED, ALL CONTROL LOOP TUNING AND THE TAB
IS COMPLETE. THE TREND LOGS MUST CONTAIN AT MINIMUM FIVE (5) CONSECUTIVE
DAYS OF TRENDS TWO OF WHICH ARE SATURDAY AND SUNDAY. A FEDERAL HOLIDAY
CAN BE SUBSTITUTED FOR ONE OF THE WEEKEND DAYS.

2.11.20.1 TREND LOGS FOR AIR HANDLERS SHOULD CONTAIN THE FOLLOWING:

2.11.20.1.1 OUTSIDE AIR TEMPERATURE

2.11.20.1.2 RETURN AIR TEMPERATURE
2.11.20.1.3 MIXED AIR TEMPERATURE
2.11.20.1.4 SUPPLY AIR TEMPERATURE
2.11.20.1.5 MIXED AIR DAMPER POSITION
2.11.20.1.6 CHILLED WATER COIL POSITION
2.11.20.1.7 FAN SPEEDS

2.11.20.1.8 DUCT STATIC PRESSURE

2.11.20.1.9 PREHEAT COIL VALVE POSITION
2.11.20.1.10 REHEAT COIL VALVE POSITION
2.11.20.1.11 SPACE RELATIVE HUMIDITY

2.11.20.2 FOR VAV BOXES THE TREND LOG SHALL INCLUDE:

(continued on next page)
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