((Specifier leave this line)) SBBC Design & Material Standards, January 15, 2019 ))

SECTION 15995 (?? ?? ??)
STARTUP & CERTIFICATION OF AIR, WATER & CONTROL SYSTEMS

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Preparation of startup certification report.

B. Verification, measurement and setting of all water and pump flows.

C. Verification, measurement and balancing of all air flow devices.

D. Verification of proper performance of all controls.

E. Sound measurement of equipment during operation, where specified.

F. Verification of vibration limits where specified.

G. Submittal of Contractor's certification forms.

1.2 GENERAL REQUIREMENTS


A. Certification and Substantial Completion Inspection Report

1. The Contractor shall be responsible to provide a complete test and balance report verifying, measuring and balancing all air and water flow devices.

2. Contractor Work Required:  Submit signed certification report.  Facilitate and cooperate with Owner's verification of certification reports. Adjust and correct systems as required based upon Owner's verification of certification report and submit revised report reflecting system adjustments, corrections and compliance with required performance. Operate all system components during Owner's substantial completion inspection. Ensure Substantial Completion does not occur until 30 days after approval of certification.
3. The Project Consultant is to make the final determination that all systems have been balanced to produce the desired results.  Additional work requested will be at no additional expense to the Owner and may be requested any time until final acceptance of the building by written notice to the Contractor by the Owner or Project Consultant.

4. The Contractor is to be financially responsible for direct time and material expenses incurred by the Owner after initial Test and Balance if total flows of all air and water systems have not been adjusted to within plus 10 percent to minus 5 percent of design values as certified.  It is the Contractor's responsibility to correct or identify all problems with systems prior to final startup. Document design or equipment problems which prevent proper system performance to the Project Consultant 30 days prior to final startup and certification.  

1.3 VERIFICATION BY OWNER

A. Upon receipt of the Certification Report signed by the Contractor, the Owner will engage an independent Test & Balance Consultant to verify the information contained therein. The Contractor will be present during the verification of the data contained in the Certification Report to provide proper operation and sequencing of the system.

B. The Owner's independent Test and Balance Consultant will conduct tests as required to verify up to, but not necessarily, 100 percent of the data contained in the Contractor's certification report.  The Owner's Test and Balance Consultant may perform additional testing and balancing to further improve system efficiency and performance.  Any subsequent balancing and adjusting of systems by the Owner's Test and Balance Consultant will not mitigate the Contractor's ultimate responsibility for system performance or systems and equipment warranties as defined by the Contractor's contract with the School Board of Broward County.

C. The Owner will notify the Contractor of system construction, performance and operational deficiencies which will require immediate correction by the Contractor.

1.4 DEFINITIONS

A. Adjust:  To regulate the specified fluid rate and air patterns at the terminal equipment (e.g. reduce fan speed, throttling).

B. Balance: To proportion flows within the distribution system (mains, sub-mains, branches and terminals) under provisions with specified design quantities.

C. Building Project: The general construction project under which the mechanical systems requiring these Testing and Balancing services were installed.

D. Certification: A legal document consisting of a letter from the Contractor.  

E. Procedure: Standardized approach and execution of sequence of work operations to yield reproducible results.

F. Report Forms: Test Data Sheets arranged for collection of test data in logical order for submission and review. Data should also form the permanent record which is used as the basis for any future testing, adjusting and balancing required.

G. Startup:  Testing and balancing as required to place all total air and water systems and controls in operation and operating within plus 10 percent to minus 5 percent of design values and verification of control operation within manufacturers tolerances.

1.5 QUALITY ASSURANCE

A. Test and Balancing (TAB) Certification:  Test and Balance Contractors shall be certified either by the National Environmental Balancing Bureau (NEBB) or the Associated Air Balance Council (AABC) or be an independent Contractor having a  minimum of five years experience.  In the case of the independent Contractor, the TAB reports shall be signed and sealed by an accredited State of Florida registered professional engineer.

1.6 SUBMITTALS

A. Submit startup and certification data with certification letter.

B. Identify Project, Project Phase, Project Location and subcontractor as applicable.

C. Startup Certification Report:

1. Provide five copies, each bound in separate soft cover, letter size, bound complete with index page and indexing tables with cover identification at front and at binding edge.

2. Include signed startup certification letter from Contractor, from the manufacturer of each major piece of refrigeration or heating equipment, water treatment supplier and from temperature control manufacturer.

3. Include all complete report forms signed by Contractor.

4. Identify items not conforming to the Contract Documents and any mal-operation or design deficiency, previously reported and unresolved.

5. Provide startup certification that all systems and components meet or exceed required operational and performance except for deficiencies noted as required above.

6. Provide 8 inch x 11 inch schematics accurately recording locations of all numbered, measured and adjusted system components with room numbers.

7. Certify that all access panels or removable ceilings have been installed for proper access for test and balance and maintenance of equipment, balancing valves, dampers, motors and controls and that they have been labeled.

1.7 REPORT FORMS

A. Submitted reports shall be as stated below, but not limited to the following information: 

1. Title Page:

(a) Contractor Name, Contact Person

(b) Contractor Address

(c) Contractor Telephone Number

(d) Project Name

(e) Project Address

(f) Project Architect

(g) Project Engineer

2. Report Forms:

(a) Certification Letter

(b) Air Moving Equipment Test Sheet

(c) Fan and Motor Pulley


(d) Static Pressure

(e) Return Air/Outside Air Data


(f) Duct Traverse Readings

(g) Duct Traverse Zone Totals

(h) Air Distribution Test Sheet

(i) Exhaust Fan Data Sheet

(j) Electric Duct Heater

(k) Terminal Units

(l) Duct Leak Test

(m) Chillers

(n) Cooling Tower

(o) Pump Data Sheet

(p) Air Cooled Condenser

(q) Flow Measuring Station

(r) Cooling Coil Data

(s) Heating Coil Data

(t) Sound Level Report

(u) Octave Band Chart



(v) Vibration Test Data (Air Handling Unit)

(w) Vibration Test Data (Rooftop Unit)

(x) Vibration Test Data (Centrifugal Fan)

(y) Vibration Test Data (Inline Fan)

(z) Vibration Test Data (Utility Fan)

(aa) Vibration Test Data (Vaneaxial Fan)

(ab) Vibration Test Data (End Suction Pump)

(ac) Vibration Test Data (Horizontal Split Case Pump)

(ad) Smoke Detector Test Sheet

PART 2 PRODUCTS


## NOT USED ##

PART 3 EXECUTION

3.1 EXAMINATION

A. Before presenting certification to Owner, verify that systems are complete and operable. Ensure the following:

1. Equipment is operable and in a safe and normal condition.

2. Temperature control systems are installed complete and operable.

3. Proper thermal overload protection is in place for electrical equipment.

4. Final filters have been replaced, properly installed and free of air bypass.

5. Medium pressure ductwork has been leak tested and accepted.

6. Ductwork specialties are in their normal operating positions.

7. Duct systems are clean of debris. 

8. All rotating equipment such as fans, are operating at the specified RPM and have the proper alignment, clearances, noise and vibration levels.  All are rotating in correct direction.

(a) All belts are installed with proper quantity, strength and size and are set for proper tension.

(b) Belt size is such that all adjustable motor mounts are in mid-position at final balance point.

(c) Sheaves are aligned...from motor shaft to driven shaft...within 1/16 inch of true centers.

(d) Motor sheaves are installed as close to motor as feasible for installation.

9. Fire, smoke and volume dampers are in place and open.

10. Coil fins have been cleaned and combed.

11. Access doors are closed and duct end caps are in place.

12. Air outlets are installed and connected.

13. Duct system leakage has been minimized.

14. Hydronic systems have been flushed, filled and vented.

15. Service valves are open and balance valves are set.

16. All motor amperages at final flow are at or below nameplate rating of full load at applied voltage.

17. Strainers baskets have been removed, cleaned and replaced and that the temporary construction strainers have been removed.

18. Compression or expansion tanks have been inspected and are not air-bound or water-logged and are pre-charged.  Also inspect that hydronic system is not air-bound and completely vented and filled with water.

19. Vents at coils and high points of piping systems have been installed, inspected and operating freely.

20. Automatic valves, manual valves and balancing valves have been placed in a fixed open position for full flow through all devices.

21. Linkages between valves and their actuators are secure, non-overloading and non-binding.

22. Pressures for hydronic reducing valves have been set.

23. Operating temperatures have been set for chillers, regulating valves, etc.

24. Pumps are operating at the specified horsepower and correct rotation.

25. Piping has been pressure tested and accepted; cleaned, flushed sterilized and refilled with chemicals and prescribed treated water and vented.

26. Operating safeties such as thermal overloads, firestat/freezestats, smoke detectors, relief valves, etc. are installed and fully functional.

27. Completion of the pre-balance report verifying that the Andover Energy Management/Security (EM/S) system installation is complete.

28. All equipment has been lubricated and can be operated without damage.

29. Systems are complete and operational.

B. Provide capped test openings for test equipment such as pitot tubes, etc.  Locate test openings in each main supply duct downstream of the straight run of main duct before the first takeoff and at other locations.  Openings to be sealed with replaceable plastic plugs accessible through the exterior duct insulation.

3.2 AIR SYSTEM PROCEDURES

A. Adjustments:  Adjust all air handling systems to provide the required design air quantity to or through each component to plus 10 or minus 5 percent.



1. Total air streams have been set with fan speed only. Ensure all total main stream dampers are wide open at final condition; i.e. inlet vane dampers, smoke/fire 

dampers, main duct volume damper and at least one branch volume damper.

2. Whenever VAV systems are provided, ensure final air pressure is no more than 0.3 inch W.G. in excess of that required to drive system at full flow.  With system in simulated full flow condition, ensure VAV's are closed back until total flow rate just starts to drop below design levels. Increase the pressure at that point by 0.3 Inch W.G. by fan speed adjustment only after full flow has been established for each component of each system.

B. Balance:  Utilize branch dampers to balance air quantities only.  Diffuser is to be 100 percent open.  Use of opposed blade dampers at diffusers is PROHIBITED.

C. Final measurements of air quantity will be taken after air terminals have been adjusted to provide optimum diffusion of air patterns.  
D. After final balance adjustments have been completed, a permanent black marker shall be used to mark the final position of the damper quadrant handle on the ductwork.
E. Heat Transfer equipment: Measure and record entering and leaving coil air dry-bulb and wet-bulb temperatures, and entering and leaving coil water temperatures.

F. Enthalpy Wheel (Heat Recovery Wheel):  When an enthalpy wheel is provided, measure and record the wet bulb and dry bulb temperature measurements of the entering and leaving outside air and the pressure drop across the enthalpy wheel.

G. Fan Adjustment: Vary total air system quantities only by fan speed adjustment or pulley replacement as required.

H. Air Measurement: Utilize pitot tube traverse to measure duct air flow systems over 2000 CFM as conditions permit, unless otherwise specified.

I. For duct design air quantity less than 2000 CFM, air quantity may be determined by measurements at air terminals served.

J. Test Holes: Locate in straight duct, as far downstream as possible from elbows, bends, takeoffs and other turbulence generating devices to optimize reliability of flow measurements.  Seal holes with plastic plugs.  No tape seals allowed. Ensure pitot traverse holes in insulated duct in non-conditioned space have centlok collars.

K. Return Air Plenum: Ensure an area being used as a return air plenum has a static pressure in excess of -0.25 Inch W.G.

L. Ensure leakage across closed bypass dampers does not exceed 5 percent of total air stream.

M. Smoke detectors are to be certified by the use of the pressure differential method.

N. Provide a static profile across the air handling units to include pre-filters, final filters, coil and fan.

O. Provide a building pressure test.  Negative building pressure is PROHIBITED.  Adjust the system under the direction of the Project Consultant in order to acquire and maintain a normal positive pressure of 0.077 Inches Water Gauge with all exterior doors closed.

P. Outside Air Quantities:  Measure and set all design outside air quantities by the pitot tube traverse method.  If an accurate measurement is not possible, set all outside air quantities using the temperature method as established by NEBB and AABC.

Q. Deficiencies:  Include in the final test and balance report, all deficiencies that prevent compliance to with the design intent of the contract documents.  

3.3 WATER SYSTEM PROCEDURES

A. Heat Transfer Equipment: 
1. Adjust as required to provide design flow (plus or minus 10 percent for coils, plus 10 percent or minus 5 percent for major equipment).

2. Measure and record the entering and leaving water temperatures and flows at chillers, heat exchangers, cooling towers and coils.

B. Adjust distribution by using balancing devices (cocks, valves, fittings). Use of service valves not allowed. Ensure pump discharge is wide open at final flow.

C. Balance all cooling tower basins to have identical water levels at full flow. Ensure nozzle size and quantity are such that actual water level in basins is at manufacturer's specification with one balancing valve open.

D. Trim pump impellers as necessary to deliver design flow GPM.

E. Ensure all steel piping systems have had proper startup chemicals, cleaners, neutralizers and appropriate flushing before final filling of system and operation of equipment. Ensure water treatment is at controlled condition within one week of start of operation.

F. Adjust system pressure so that static pressure at uppermost section is a minimum of 15 PSIG.

G. Outside Air Quantities:  Measure and set all design outside air quantities by the pitot tube traverse method.  If an accurate measurement is not possible, set all outside air quantities using the temperature method as established by NEBB and AABC.

H. Deficiencies:  Include in the final test and balance report, all deficiencies that prevent compliance to with the design intent of the contract documents. 

3.4 CONTROL VERIFICATION

A.
Confirm that all controls function as per the design.  Test all control devices such as outside air dampers, face and bypass dampers, CO2 sensors, chilled water valves, exhaust fan interlocks and other related controls to verify that they operate in their minimum/maximum and closed positions.  Include a report in the final test and balance report showing all components.

3.5 OWNER'S ACCEPTANCE AT STARTUP CERTIFICATION

A. Owner will verify 100 percent startup certification forms submitted by the Contractor. Ensure 100 percent of all data submitted is within plus 10 percent or minus 5 percent of that recorded in the startup certification report or certification will be automatically rejected.  In the event the certification is rejected, readjust and test all systems, record new data and submit new certified startup certification prior to the Owner's Substantial Completion Inspection.

3.6 VIBRATION AND NOISE

A. Equipment vibrating or producing noise in excess of manufacturer's specifications or equipment producing noise in excess of specified noise levels will be corrected by the Contractor prior to Owner's acceptance of certification.
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