Standard Commissioning Procedure

Building Name ____________________________________ 



PRO-______	TERMINAL UNIT #’s____________________________

Associated Procedures: Air Handling Units, Packaged Units, Other _____________________



General Notes

This is a generic checklist and test procedure for variable volume terminal units. If the complexity, configuration, or other aspects of a specific project require substitute tests or additional tests, explain in notes, and attach the additional test procedures and field data.

In all test sections, circle or otherwise highlight any responses that indicate deficiencies (i.e. responses that don’t meet the criteria for acceptance). Acceptance requires correction and retest of all deficiencies, as defined in each test section under “Criteria for Acceptance” or “Acceptance”. Attach all retest data sheets. Complete the Deficiency Report Form for all deficiencies.

This Commissioning Procedure does not comprehensively address fire and life safety or basic equipment safety controls.

This Commissioning Procedure does not take the place of the manufacturer’s recommended checkout and startup procedures or report.

Items that do not apply shall be noted with the reasons on this form (N/A = not applicable, BO = by others).

If this form is not used for documenting, one of similar rigor shall be used.







1.	Approvals

I certify that the data and test results as recorded herein are accurate.



                                                                        						

Signature, Commissioning Agent					Date



                                                                        				    					

Firm Name								(Area Code) Phone Number



�2.	Requested documentation

Check if Okay.  Enter comment or note number if deficient.��		Check				TU/Coil Type* -->��������Equipment manufacturer’s submittals, inc. controller data, etc.��������Installation and startup manual��������Startup documentation��������Test and Balance report��������Control sequences, setpoints, and deadbands��������O&M manuals��������* TU Types: V = VAV, FS = series fan-powered, FP = parallel fan-powered, D = dual duct, VD = VAV dual duct, M = multizone (dampers at AHU), VM = VAV multizone, O = other (explain in notes). Reheat Coil Types: H = hot water, E = electric, N = none, O = other (explain). Thus a series fan-powered TU with an electric reheat coil would be “FS/E”.

Documentation complete as per contract documents	___ YES   ___ NO



3.	Sampling Strategy

The Commissioning Plan calls for testing a random sample of _____%, minimum ____TUs, of each type of TU/Coil. Enter in the table the ID, location, and type of each TU that will be tested. These TUs will be subject to all tests in this commissioning procedure.

TU ID�TU / Coil Type�Location�Comments�����������������������������������������������������������������������������������������������������������������������������������������
�����
��������������������


4.	Model verification

1 = as specified, 2 = as submitted,  3 = as installed.  If more than one manufacturer and/or model for a particular TU/coil type, use multiple columns. Enter requested data. Check if Okay.  Enter note number if deficient.
 In the first row, 
“
TU
 
# / Serial #
”
, record the 
ID 
and serial number 
of the TU selected for model verification for each TU/Coil type.




TU/Coil Type ->������
�
TU#/Serial #	3�
	/
�
	/
�
	/
�
	/
�
	/
�
�
		1������
�
Manuf.	2�������		3�������		1�������Model	2�������		3�������
		1�������Controller Type	2�������(pneu, electron,etc) 3�������		1�������Controller Mfctr		2�������		3�������
		1�������Controller
 
Model
		2�������		3�������
		1�������
R
eheat kW or
		2�������
Btu/hr (HW)
		3�������
The equipment installed matches the specifications	___ YES   ___ NO


5.	Installation Checks

	Duplicate this page as required to address installation check on all sampled TUs. Group like TU/coil types on each table. Enter data as requested. Check if okay. Enter comment number or note number if deficient.



Check			     	TU ID-->���������TU/Coil Type���������TU size is adequate for design CFM���������Unit secured per mfctr’s reqmts���������Adequate access for maintenance���������Inlet conditions per mfctr’s reqmts (straight duct for proper # of duct diameters, proper size, etc.)���������Installation of balancing devices allows balancing to be completed���������Valves checked for proper type, model, & direction���������Valves properly tagged���������Primary air dampers move freely over required range���������
With primary damper full open, there
’
s no noticeable air movement to/from plenum
���������
Heating coil valves stroke fully & close tightly (see section 8 procedures)���������Duct sensors are in appropriate location���������Final filter installed, if applicable���������TU DDC address matches location & ID���������
Verify that TU max/min setpoints in the EMS match contract documents & TAB report (
 
10%. (Heating max
 applies only to dual duct TUs. For 
single duct 
VAV TUs, enter reheat CFM as heating minimum.)
�����
Cooling max/min CFM, contract docs.�/�/�/�/�/�/�/��Cooling max/min CFM, EMS setpts�/�/�/�/�/�/�/��Cooling max/min CFM, TAB report�/�/�/�/�/�/�/��Heating max/min CFM, contract docs.�/�/�/�/�/�/�/��Heating max/min CFM, EMS setpts�/�/�/�/�/�/�/��Heating max/min CFM, TAB report�/�/�/�/�/�/�/��Acceptance: EMS and TAB CFMs = contract doc CFMs ( 10%.���������Max/min CFMs meet County guidelines?*���������* County Guidelines: Minimum primary air damper position must be at least the volume required for ventilation per ASHRAE Standard 62-1989. Reheat primary 
damper position must be no larger than the largest of: 1) 30% of the maximum position, 2) the volume required for ventilation per ASHRAE Standard 62-1989, or 3) 0.4 CFM/ft2.

The checklist items of Part 5 are all successfully completed.	___ YES   ___ NO

�6.	Operational Checks

Duplicate this page as required to address the operational check on all sampled TUs. Group like TU/coil types on each table. These checks augment the manufacturer’s startup list.  This is not the functional performance testing. These tests must be done during scheduled occupancy. 

Enter data as requested. Check if Okay.  Enter comment or note number if deficient.

Check			     	TU ID-->���������TU/Coil Type���������Heating: Override space temperature or change setpoint to simulate full heating.���������Note primary damper position (% open). Acceptance: per specification���������Note reheat valve position (% open) or electric coil status. Acceptance: 100%/on���������Note TU fan status. Acceptance: on���������������������������Cooling: Override space temperature or change setpoint to simulate full cooling.���������Note primary damper position (% open). Acceptance: > 90% open���������Note reheat valve position (% open) or electric coil status. Acceptance: 0%/off���������Note TU fan status. Acceptance: FP-off; FS-on���������������������������

The checklist items of Part 6 are all successfully completed.	___ YES   ___ NO



�7.	Space Sensor Calibration Check:

Instructions: All test instruments shall have had a certified calibration within the last 12 months:  Y/N______. If sensor location is improper, explain in comments. It is not necessary to repeat any calibration that was documented in other commissioning forms, but refer to those documents where relevant.

Criteria for Acceptance: EMS values ( 2.0 F degrees from measured values. (Note that these are differences between the sensor reading and the instrument used for checking that reading. Thus if the controls contractor has a sensor calibration tolerance of (1.0 F deg, and the instrument used for checking that calibration also has an error of (1.0 F deg, then the allowable difference between the sensor reading and the measured value is (2.0 F deg.)

TU #�SENSOR  / STAT LOCATION�LOCATION OK?�1st EMS VALUE�MEASURED

VALUE�Final

EMS VALUE�PASS Y/N?��������������������������������������������������������������������������������������������������������������������������������������������������

8.	Misc. Procedures  (as referenced above)

8.1  Reheat Coil Valve Leak Check.  Command TU to full cooling.  Using matched temperature sensors, measure the air temperature about 2 feet before and 2 feet after the coil. If the downstream temperature is more than 1.5 F degrees (2.0 F degrees with series fan-powered boxes) greater than the upstream temperature, the valve can be assumed to be leaking. Reset valve stroke to close tighter.  Repeat test until compliance.

8.2  Reheat Coil Valve Stroke Check

For all valve and actuator positions checked, verify the actual position against the BAS readout.  Set pumps to normal operating mode.  Command valve closed, verify that valve is closed and adjust output zero signal as required.  Command valve open, verify position is full open and adjust output signal as required.  Command valve to a few intermediate positions.  If actual valve position doesn’t reasonably correspond, replace actuator or add pilot positioner (for pneumatics).

�

FUNCTIONAL PERFORMANCE VERIFICATION:

The following sections are a series of field tests that are intended to verify that the terminal units, as installed, operate as intended by the designer. Some of these tests may affect environmental conditions, and are best done with the building unoccupied or lightly occupied. If that is not possible, the commissioning agent must clear those tests with the County or devise tests that are not intrusive. These will normally involve trending normal operation over a period long enough to observe the conditions and modes of operation desired.

The following standard tests address the County’s standard control sequences for variable volume terminal units. Use these test procedures where applicable. Test the same TUs that were identified in the sampling strategy in part 3 of this form.

Since there are many possible controls sequences for terminal units, it is impossible to write generic tests that cover all such sequences. If the standard test procedures are not applicable or adequate, modify or replace the standard procedures. Document the sequences, tests, and results at a level of rigor equal to or greater than that of the standard test procedures. First describe in detail the approved control sequence. Next describe in detail what tests you plan to do to verify each control sequence, along with any required test conditions. Finally, describe your test results and conclusions, including any deficiencies found. Add sheets as necessary. It is not necessary to repeat any tests that were documented in other standard commissioning procedures, but refer to those documents where relevant. 

Attach to this form all relevant field data, monitored data, graphs, trend logs, and so forth. Annotate any data and graphs so that it is clear what the data are proving. EMS trend logs of EMS outputs, program print-outs, or schedule and setpoint print-outs are not acceptable as proof of operation, unless the information is first verified to be accurate and documentation is attached. Trend logs of sensor inputs to the EMS are acceptable. If you were not able to complete a test, explain in a comment.

Control Sequence:

Single Duct VAV TUs:

During the scheduled unoccupied mode, primary air dampers and heating valves will be closed. TU fans (and electric reheat) will be off.

During warm-up, if the air handling system is equipped with a non-electric heating source and the reheat coils are electric, primary air dampers will be in reverse-action mode to maximize heating by the non-electric heating source.

During scheduled occupancy and night high or low limit operation, primary air dampers will modulate between a minimum position for no cooling to full open for a maximum cooling signal, to maintain the zone below the cooling setpoint. Upon a call for heating, the primary air dampers will modulate to the heating position and terminal unit fans and heating coils (where relevant) will sequence on to maintain the zone above the heating setpoint.

Dual Duct VAV TUs (including multizone zonal dampers):

During scheduled occupancy and night high limit operation, if there is a cooling load the cold deck damper will modulate between a minimum position for no cooling to full open for a maximum cooling signal, to maintain the zone below the cooling setpoint. The hot deck damper will be fully closed in this condition. 

Upon a call for heating, the hot deck damper will modulate between a minimum position for no heating to full open for a maximum heating signal, to maintain the zone above the heating setpoint. The cold deck damper will be fully closed in this condition.



Functional Performance Tests. All above sequences will be verified by EMS trending. EMS output signals may be used for damper and valve position, and resistance reheat and TU fan status, providing the accuracy of these signals was verified (and spot-checked by the CA) in the point-to-point calibration.

For each sampled TU, trend damper position (hot and cold deck for dual duct TUs), valve position or electric reheat signal, CFM setpoint, space temperature setpoint, and space temperature. Trend for 24 hours at a 5 minute interval, and for 8 hours at a 1 minute interval. If, upon examination of the trend logs, night high and low limit, warmup, and occupied heating and cooling have not all occurred, force these modes of operation by adjusting setpoints. Return all setpoints and schedules to original values at the conclusion of tests.

Complete the following table, and attach trend logs, annotated to highlight operation under each of the stated control sequence modes. For damper and valve position questions, record % open and check if the position is per design intent for that mode of operation. 

Duplicate these pages as required to address all sampled TUs. Group like TU/coil types on each table.





Results:

Were setpoints or schedules changed to force operation of any modes? If yes, describe method of forcing and mode achieved.  											

														

														

														

														

														

														



Check			     	TU ID-->���������TU/Coil Type���������Range of space temps., occ. hrs, during trend pds.�/�/�/�/�/�/�/��Range of space temps., unocc. hrs, during trend pds.�/�/�/�/�/�/�/��Was space temp maintained within setpt range ( 2 F deg throughout trend pds?���������

�

Check			     	TU ID-->���������Single Duct TUs:���������Unoccupied period, space temp within setpt range: 	            Damper closed?�/�/�/�/�/�/�/��HW valve closed (resistance off)?�/�/�/�/�/�/�/��TU fan off?���������Unoccupied period, space temp above night high limit: 	               Damper open?�/�/�/�/�/�/�/��HW valve closed (resistance off)?�/�/�/�/�/�/�/��Parallel TU fan off?���������Series TU fan on?���������Unoccupied period, space temp below night low limit: Damper at reheat position?�/�/�/�/�/�/�/��HW valve open (resistance on)?�/�/�/�/�/�/�/��TU fan on?���������Warmup period, elec. reheat & non-elec. AHU htg, space temp < occ. setpt: 			               Damper open?�/�/�/�/�/�/�/��
R
esistance off
?�/�/�/�/�/�/�/��TU fan on?���������Warmup period, HW reheat, or elec. with fuel or no AHU htg, space temp < occ. setpt:	         Damper @ reheat position?�/�/�/�/�/�/�/��HW valve open?�/�/�/�/�/�/�/��TU fan on?���������Occupied period, space temp < htg setpt:   	         Damper @ reheat position?�/�/�/�/�/�/�/��HW valve open (resistance on)?�/�/�/�/�/�/�/��TU fan on?���������Occupied period, space temp > clg setpt:   	           Damper modulates open?�/�/�/�/�/�/�/��HW valve closed (resistance off)?�/�/�/�/�/�/�/��Parallel TU fan off?���������Series TU fan on?���������Occupied period, space temp within deadband:          Damper at min clg CFM?�/�/�/�/�/�/�/��HW valve closed (resistance off)?�/�/�/�/�/�/�/��Parallel TU fan off?���������Series TU fan on?���������Dual Duct TUs:���������Unoccupied period, space temp within setpt range: 	          Dampers closed?�/�/�/�/�/�/�/��Unoccupied period, space temp above night high limit: 	         Clg damper open?�/�/�/�/�/�/�/��Htg damper closed?�/�/�/�/�/�/�/��Unoccupied period, space temp below night high limit: 	       Clg damper closed?�/�/�/�/�/�/�/��Htg damper open?�/�/�/�/�/�/�/��Warmup period, space temp< occ. setpt: 		       Clg damper closed?�/�/�/�/�/�/�/��Htg damper open?�/�/�/�/�/�/�/��Occupied period, space temp < htg setpt:   		       Clg damper closed?�/�/�/�/�/�/�/��Htg damper open?�/�/�/�/�/�/�/��Occupied period, space temp > clg setpt:   		         Clg damper open?�/�/�/�/�/�/�/��Htg damper closed?�/�/�/�/�/�/�/��Occupied period, space temp within deadband:	          Dampers closed?�/�/�/�/�/�/�/��



The functional performance tests are all successfully completed.	___ YES   ___ NO







		TERMINAL UNIT STANDARD COMMISSIONING PROCEDURE 

PRO-________








Notes:
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