SECTION 15955

HVAC TESTS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *****************************

Notes:  This Section is intended to include Testing requirements for HVAC systems and shall be edited by the A/E to satisfy individual project requirements.  


Delete this Section if no HVAC systems are to be commissioned. 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ******************************

PART 1
GENERAL

1.01
DIVISION 1 APPLIES.

1.02
RELATED WORK DESCRIBED IN OTHER SECTIONS:

A.
Commissioning: Division 1, Division 15, and Division 16.

B.
[Other – specify, if any]

1.03 TEST SEQUENCE:

The Testing of HVAC systems, equipment and components shall be performed by the Mechanical Contractor, and all systems, equipment and components shall be certified to be complete per the contract documents and fully operational prior to calling for the Testing, Adjusting and Balancing (TAB) work by the independent Testing, Adjusting and Balancing Contractor (TABC).  

PART 2
PRODUCTS

2.01.1 TESTING EQUIPMENT:  

A. The Mechanical Contractor shall provide and use the specific equipment required to perform the work specified herein.  

B. Apparatus used shall be the standard of the industry.

2.02 [OTHER]

PART 3
EXECUTION

3.01
PIPING PRESSURE TESTS:

A.
Chilled water and condenser water piping shall be hydrostatically tested to a pressure of 150 psi or 1-1/2 times design pressure, whichever is higher.  

B.
Test shall be performed for a minimum period of 24 hours with no fluctuation in pressure.

C.
Pressure testing shall be performed prior to installation of thermal insulation and with all joints fully exposed to inspection.

D.
Underground and other piping that will be covered by subsequent construction shall not be covered prior to the approval by MDAD of successful testing. 

3.02
REFRIGERANT PIPING PRESSURE TESTS:

A.
Field assembled refrigerant piping and apparatus, other than factory tested equipment shipped from the factory with refrigerant holding operating charge, shall be tested with a suitable dry gas such as nitrogen or air.  

B.
Test procedures shall be in accordance with the latest edition of ASHRAE Standard 15, Safety Code for Mechanical Refrigeration.

C.
Leaks in pipe joints shall be corrected by remaking the joints.  

D.
Caulking is not permitted.  

E.
Charging of the equipment with refrigerant shall follow the test as closely as is practical to minimize the possibility of air or moisture being returned to the system. 

F.
After charging and prior to capacity tests, joints in refrigerant piping and apparatus shall be checked with a sensitive leak detector.  

G.
If leaks are found, the system shall be pumped down and the leaks corrected.

3.03
COMPRESSED AIR LINES PRESSURE TESTS:  

Compressed air lines for automatic temperature control systems shall be pneumatically tested for a minimum period of 24 hours at a pressure of 1-1/2 times design pressure with a minimum maximum allowable leakage of 10% or 3 PSIG.

3.04
DUCT SYSTEM LEAKAGE TESTS:


A.
The following portions the duct system shall undergo leakage tests:



[Identify which portions here]


B.
The leakage tests shall be conducted per procedures in the SMACNA HVAC Air Duct Leakage Test Manual (latest revision).  

C. The minimum test pressure shall not be less than the fan operational static total pressure.

D. The tests shall demonstrate that the leakage is equal to or lower than the allowable duct leakage as follows:



[Define limits here].  


D.
If a test indicates excess leakage, sealing and retesting must be conducted.  


E.
Test report submittal requirements shall include:



[List requirements here.]  


F.
Refer to Section on TESTING, ADJUSTING AND BALANCING, for additional requirements.

3.05
CLEANING / FLUSHING NEW CHILLED WATER AND CONDENSER WATER PIPING:

A. All new chilled water and condenser water piping shall be flushed.  

B. Temporary by-pass, pumps and strainers shall be used, as required, to circulate the peak design capacity of the system.  

C. System shall operate until full flow can be maintained for a 48 hour period without strainer cleaning, and the water meets the quality test specified below. 

D. MDAD Engineering shall be notified of the date and hour of proposed flushing not less than seven (7) working days prior to the system’s being flushed.

E. This flushing arrangement shall be temporary until water quality is approved by the Engineer of Record.  

F. After successful flushing, remove unnecessary piping and equipment not required for normal operation.  

G. The specific piping arrangement and flow required for this flushing shall be shown on the drawings and as follows:

[Add details here as and if required.]

H. Strainers shall have screens with perforations not larger than 1/8 inch.

I. The final flow measurements during flushing shall be performed by the independent TAB Agency used for the project.  

J. Flushing shall be witnessed by the A/E Consultant or its representative and by the MDAD Engineering Representative.

K. As an alternate flushing method, a high pressure water jet clearing system may be specified.

L. The flushing of each section of pipe, including the proper sealing and any subsequent pipe fitting work on the open ends of each section flushed, shall be witnessed by the A/E Consultant or its representative and by the MDAD Engineering Representative.

3.06
WATER QUALITY TEST:


A.
Chilled water and condenser water systems will not be accepted until a sample of the water has been taken and analyzed by a reputable, established, local laboratory and a satisfactory report on the results has been provided to the A/E and the MDAD Engineering Representative for review and approval. 


B.
Water quality shall not be in excess of the following limits:

1.
P & M alkalinity


10 and 40 PPM

2.
Chlorides



100 PPM

3.
Total dissolved solids

70 PPM

4.
Total dissolved solids

400 MMHOS

5.
PH




8.2-9.0

6.
Soluble/Insoluble oils by

2 PPM  

Freon extractable analysis 



(72 hour period is required)


C.
If the oil level is too high, the system shall require a "boilout" using a chemical product composed of alkalies, soaps, synthetic detergents, embrittlement inhibitors and dispersents.  


D.
If water is allowed to stand idle in piping system longer than 90 days, this water quality test shall be repeated before final acceptance.

3.07
ACCEPTANCE:


A.
New chilled water and condenser water systems shall not be connected to existing systems until the flushing and water quality tests are successfully completed and MDAD’s concurrence obtained.  


B.
In addition, prior to opening to existing systems, the systems shall be charged.

3.08
CHARGING OF SYSTEM:


A.
For independent new chilled water and/or condenser water systems, the water shall be charged and maintained with anti-corrosive and anti-scale products after acceptance of the flushing and water quality tests.  


B.
Refer to Section on WATER TREATMENT OF CONDENSER AND CHILLED WATER SYSTEMS.


C.
For new chilled water and/or condenser water systems connected to an existing system, use only anti-corrosive and anti-scale products as follows:



[Coordinate products with MDAD Engineering and list here during design, as well as construction if equals or substitutes are proposed.]  


D.
[Calculate the volume of the new chilled water and/or condenser water system and include here.     Refer to Section on WATER TREATMENT OF CONDENSER AND CHILLED WATER SYSTEMS.]


E.
New chilled water and/or condenser water piping systems shall not be opened to existing systems until all testing is complete, and MDAD Engineering / MDAD Maintenance Personnel are ready to add the corrosion and scale inhibitors.

3.09 CONDENSER AND CHILLED WATER QUALITY TESTS:  

Water quality and corrosion progression tests shall be performed as specified in Section on WATER TREATMENT OF CONDENSER AND CHILLED WATER SYSTEMS.

END OF SECTION
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