Building Envelope Leakage Test Tracking and Summary

	This form is intended to provide a way to track the test as it is executed, check off major steps as they are completed, provide a quick summary of the process and results, and document sign off on the completed test.  For the details associated with each step, refer to the detailed procedure that follows.  Document summary data on this sheet where noted.  Document test details and intermediate data in the detailed procedure in the spaces provided.


	Requirement
	Procedure Page Ref.
	Summary Data
	Completed

	
	
	
	Initials
	Date and Time

	Prerequisites
	1.
Procedure reviewed by all parties and understood.
	All
	None
	
	

	
	2.
Test coordinated with owner, occupants, and operating staff.
	3
	None
	
	

	
	3.
Safeties and critical systems verified.
	4
	None
	
	

	
	4.
Flow measuring stations calibrated or alternative identified.
	4
	None
	
	

	
	5.
Technique to ensure uniform air distribution established.
	6
	None
	
	

	Prep.
	1.
Building elevations documented.
	6
	None
	
	

	
	2.
Go/No-go decision 1 is Go.
	7
	
	No units

	
	3.
Go/No-go decision 2 is Go.
	7
	
	No units

	Test Procedure
	1.
Document outdoor conditions at the beginning of the test.
	7
	None
	
	

	
	2.
Document system status prior to testing.
	7
	None
	
	

	
	3.
Garage and dock doors shut.
	9
	None
	
	

	
	4.
As found pressures documented (note lobby value here).
	9
	
	in.w.c.

	
	5.
All building air handling equipment shut down.
	9
	None
	
	

	
	6.
Document AHU off pressures (note lobby value here)
	9
	
	in.w.c.

	
	7.
Configure AHU 1, 2, 3, and 4 for the test.
	10
	None
	
	

	
	8.
Set up for uniform air distribution.
	6, 10
	None
	
	

	
	9.
Pressurize the lobby to .05 in.w.c. and document flows and 
	10, 11
	
	in.w.c.

	
	
pressures.  Note lobby pressure and total flow here.
	
	
	cfm

	
	10.
Pressurize the lobby to .10 in.w.c. and document flows and
	11
	
	in.w.c.

	
	
pressures.  Note lobby pressure and total flow here.
	
	
	cfm

	
	11.
Pressurize the lobby to .20 in.w.c. and document flows and 
	11, 12
	
	in.w.c.

	
	
pressures.  Note lobby pressure and total flow here.
	
	
	cfm

	
	12.
Verify no problems with excess pressure on doors, etc.
	12
	None
	
	

	
	13.
Pressurize the lobby to .30 in.w.c. or 100% fans speed and 
	12
	
	in.w.c.

	
	
document results.  Note lobby pressure and total flow here.
	
	
	cfm

	
	14.
With out changing fan speed open the garage doors.
	12
	None
	
	

	
	15.Document the pressure and flow results after opening  the
	 12, 13
	
	in.w.c.

	
	
garage door  Note lobby pressure and total flow here.
	
	
	cfm

	
	16.
Close the garage doors.
	13
	None
	
	

	
	17.
with out changing fan speed, open the loading dock door
	13
	None
	
	

	
	18.Document the pressure and flow results after closing the
	13
	
	in.w.c.

	
	
garage door  Note lobby pressure and total flow here.
	
	
	cfm

	Follow Up
	1
Slow down and shut down AHU1 - 4.
	13
	None
	
	

	
	2.
Return the building and HVAC systems to normal/auto mode.
	13
	None
	
	

	
	3.
Document outdoor conditions at the conclusion of the test.
	14
	None
	
	

	
	4.
Re-enable any alarms that were disabled for the test.
	14
	None
	
	

	
	5
Download Portland weather data from the web.
	14
	None
	
	


	Test Team Members

	Name
	Affiliation

	Work phone
	Work e-mail

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


	Test Coordinator

This test has been performed to the best of my ability per the requirements of the procedure.  Deviations or problems encountered have been noted at the end of the test form.
	Date and time completed

	
	

	Name (Printed)
	
	

	Signature
	
	


Building Envelope Leakage Test Procedure Details

	Instructions:  For each system included on the checklist, verify the items indicated using Yes for acceptable, No for unacceptable, or NA for Not Applicable.  Use the comments section at the end to document additional observations.

This test is not to ASTM standard E-779-99, but draws on that standard.  See also the references below.

Equipment Required: Shortridge air flow multi-meter, tubing, thin pitot tube for slipping under doorways and through cracks; Sling psychrometer or other humidity measuring instrument, Thermometer or other temperature measuring instrument; Borazine gun and smoke stix for observing/documenting air flow direction and leakage at cracks and other openings.  A data logger with a bi directional very low pressure input (0 - .25 inches w.c. or less) and a temperature input is also desirable but not mandatory.

References:  

Myths About Building Envelopes, Andrew K. Persily, Ph.D., ASHRAE Journal, March 1999;  

Protocol for Field Testing of Tall Buildings to Determine Envelope Air Leakage Rate, William P. Bahnfleth, Ph.D., P.E. Grenville K. Yuill, Ph.D., P.E. Brian W. Lee, ASHRAE Transactions 1999, V. 105, Pt. 2;  

Repeatability And Reproducibility of Fan Pressurization Devices in Measuring Building Air Leakage, W.E. Murphy, Ph.D., P.E., D.G. Colliver, Ph.D., P.E., L.R. Piercy, P.E; 

Whole-Building Airflow Network Characterization by a Many-Pressure-States (MPS) Technique, Peter R. Armstrong, P.E., Donald L. Hadley, Robert D. Stenner, Ph.D., Michael C. Janus, P.E., 

ASTM Standard E 779 (ASTM 1992).
Acceptance Criteria:  This test is an information gathering/quantification test and as such, there are no acceptance criteria.  However, DOE sponsored research as published in the ASHRAE Journal article indicates that for the Hatfield Courthouse, we can anticipate a leakage rate of anywhere between 41,597 cfm and 1,918,061 cfm at a test pressure of .1 in.wc. based on the dataset for all building types.   The average leakage rate for the high rise buildings in the data set is 150,210 cfm at a .1 in.wc. test pressure.
Date(s) of Test:
_______________________________________________________________________

Time(s) of Test:
_______________________________________________________________________

Test Technician
_______________________________________________________________________

	


	Item Number
	Requirement

	Prerequisites 



	1
	Everyone participating in the procedure should have read through this procedure and be familiar with the process and what will be happening.

	2
	Performing this test will involve shutting down all of the building air handling equipment for a period of time; probably less than an hour.  But during the period of the test, positive control of temperature, humidity and pressure relationships in the building will not be in effect and air flow patterns will vary from design/normal operation.. In addition, ventilation rates in some portions of the building will be below what is required for occupancy although the over-all average ventilation rate may be above design since the systems that are restarted and operated during the test will be on 100% outdoor air. Arrangements should be made to coordinate the test with the operating schedule of the building to minimize disruption to the tenants and ensure a safe working environment.

	3
	This test involves operating selected HVAC equipment in a 100% outdoor air mode to pressurize the building envelope.  Thus, it is essential that the following criteria be met in order to prevent damage to the HVAC equipment and/or building envelope.

1.
If the outdoor temperature is below 53ºF (the low end of the discharge temperature reset schedule), then boiler system should be operational and have the capacity to heat 100% outdoor air to the nominal discharge temperature.  This becomes more important as the outdoor temperature drops below the nominal discharge temperature.  This issue becomes critical if the outdoor temperature is below freezing to prevent damage to the equipment.

2.
If the outdoor dewpoint is  above 60ºF - 65ºF, then there is potential to have condensation damage in the duct system and building furnishings if the cooling coil is not active and controlled to maintain a discharge temperature in the normal operating range.  In addition, the cooling coil will need to have adequate capacity to cool and dehumidify 100% outdoor air at these conditions.  This issue becomes more critical as the outdoor air temperature, dewpoint, and/or relative humidity increase above 60-65ºF saturated conditions.

3.
Because the AHUs will be operated manually for the test and because the graphic fire control panel in the Fire Command Center might be used to quickly position terminal units and fire/smoke dampers, the potential exists for a fan to start or run against a flow restriction or a totally obstructed flow path, especially if something goes wrong.  Thus it is essential that the operating team proceed with caution during the test and that we have confidence in the various static pressure safety interlocks.  If the static safeties have not been tested recently, it would be desirable to have the operating staff verify them prior to the test date.  If they have been tested, it still might be desirable to randomly test a sampling to verify that they function as intended.  Of critical importance is verification that they function regardless of the position of the selector switches at the fan starters and drives.  In other words, the safeties should shut down the system if the fan is in Hand, Auto, Inverter, Bypass, or any possible combination of these selections.

	4
	Performing this test will require documenting the flow through various air handling systems while the building is at different test pressures.  The Shortridge multimeter with the Velgrid probe can be used to traverse the filter banks and provide this information relatively easily.  However, the fans are also equipped with flow measuring devices that drive a meter on the side of the air handling unit.  If these meters are accurate, then they can be used during the test, which will save time and effort.  The following steps should be executed sometime before the test is to be run to verify the accuracy and suitability of the flow measuring stations for use.  Alternatively, the Owner can simply have the flow measuring stations calibrated prior to the test.

For each air handling system, traverse the filter bank with the Shortridge/velgrid compare the reading obtained with the flow indicated on the flow measuring station meter.  Perfom this verification at  minimum fan speed and at a fan speed somewhere above 60%.  If readings are with-in 10% of each other, then the flow measuring stations can be used for the test.  Otherwise, they should be calibrated prior to testing or the flows documented in the test should be read using the Shortridge/velgrid.
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	AHU2 Verification
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	AHU3 Verification
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	AHU4 Verification
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	5
	Preferred test conditions are: 


Outdoor air temperature
41 - 95 ºF


Wind speed




   0 - 4 mph

The test date selected should be targeted for a time of year and day when these conditions could be anticipated.

	6
	For this test to accurately reflect the over-all building leakage rate, it is important that the air that is brought in through the air handling systems is distributed fairly uniformly and with out much restriction between building compartments.  To accomplish this, is important to ensure that all of the smoke and fire dampers are open and that the terminal units are at or near maximum flow.  Information on the control drawings indicates that we can accomplish these functions using the graphic panel in the Fire Command Center.  The following is intended to verify this prior to the test date.  Note that some of the other options for accomplishing this that are listed at the end of this item may be easier than what is proposed below.  If that’s true, then just use one of them.

Smoke damper position/status
Confirm via testing or discussion with the building operating staff that the indicator lights and selector switches on the graphic panel in the Fire Command Center can in fact be used to indicate the status of the fire and smoke dampers.  We would like to be able to assume that if the switches are in the Normal mode, then all of the dampers are open.

Globally commanding terminal units to maximum regulated flow (not necessarily 100% open)
The control drawings indicate that if a floor is placed in the Pressure mode, then the boxes on that floor will be commanded to the maximum regulated flow position, which is what we want.  But it also says that this places the terminal unit dampers on the other floors in the closed position, which is not what we want.  It is also not clear if the Pressure position affects the return air fire smoke dampers, or if these dampers are only impacted by the Purge position of the selector switch.  Confirm via testing and/or discussions with the operators that placing all of the floors in the Pressure mode will command all of the terminal units to the maximum flow position; i.e. placing a floor in Pressure mode over rides the close command to the terminal units from an adjacent floor being in Pressure mode.  Also verify what happens to the return fire/smoke dampers when the selector switch is in Pressure mode.  It may close them.  If it does, we can probably still run the test in this manner since having all of the terminal units open 100% should allow fairly uniform air distribution.  If we could keep the return dampers open too, then that would help because it would short-circuit all of the floors together via the return shaft.  If the dampers close, then we should know that, but still can proceed with the test.

If it turns out that this procedure will not open all of the terminal units to maximum flow, then other alternatives need to be explored.  Possible options include:

a.
Setting up a global command that when invoked, simply commands all of the terminal units to the maximum regulated flow position with out affecting anything else.

b.
Temporarily blocking all doors in all stair shaft open.  This will tend to help short circuit the floors to each other at several locations, compensating for the terminal units not being wide open at all locations.

	Preparation

	1
	Document the elevations of the following levels.  Usually, this information can be found in the architectural drawings.  If it is not available, estimate it by measuring floor-to-floor heights between landings in a stairwell.


Lowest building level

 ft.


Entry lobby level

 ft.

8th floor

 ft.

16th floor

 ft.

Roof at door to cooling towers

 ft.


	2
	
Go/No-go parameters 1

Assess the following:

	
	Item 
Typical

Outdoor 

Building

Absolute value of



Indoor

Temp.

Height

the indoor/outdoor



Temp.





temperature 









difference times the









building height



ºF

ºF

ft.

ft.-ºF

	
	Go/No-go parameter 1











	
	If the calculated parameter exceeds 1,180 ft.-ºF, then postpone the test because the impact of the stack effect could be significant enough to skew the interpretation of the results.

	3
	Go/No-go parameter 2 - current wind conditions;  Document the current wind conditions based on data from the weather sites listed in the return to normal section or a measurement made with the Shortridge or other source.


Wind speed 







 mph


Direction the wind is blowing from (N,W, SE, etc.)




Wind gusts (Yes/No and magnitide if yes and 

Yes
No (Circle)


information is available)






 mph peak

If the wind speed exceeds 9 mph, either continuously or at peak gust, postpone the test because the impact of the wind on building pressure could be significant enough to skew the interpretation of the results.

	Procedure

	1
	Document the outdoor conditions at the beginning of the test.


Outdoor air temperature

 ºF


Outdoor relative humidity or wet bulb (document units)

   



Cloud cover (Sunny, partly cloudy, overcast, etc.)

  



Precipitation (None, showers, steady rain, etc.)




Wind unchanged from initial assessment
Yes  No (Circle)

	2
	
Document the status of the air handling equipment in the building.  Also note any other observed conditions that could impact the building pressure like open doors or windows, open loading dock doors, etc.  Where analog data is available, provide it, otherwise simply note general state (off, on, active, etc.).  Indicate N/A for items that don’t apply.  The idea here is to get a general picture of what is going on.  Its worth some time, but not hours of effort. 

	
	System 
Fan
Fan 

Econ.

Min.

Heating

Cooling




Status
Speed

Status

OA

Valve

Valve









Status

Status

Status

	
	AHU1 S1
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	           R2  





	
	AHU5 S1
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	AHU2 S1
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	           R2  





	
	AHU6 S1













	
	
           S2  





	
	AHU3 S1
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	           R2  





	
	AHU4 S1
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	AHU12
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	EF4













	
	EF5













	
	EF6













	
	EF7













	
	EF8













	
	EF9













	
	EF10













	
	EF11













	
	EF12













	
	EF13













	
	RAF8-1













	
	RAF8-2













	
	RAF9-1













	
	RAF9-2













	
	RAF10-1













	
	RAF10-2













	
	RAF11-1













	
	RAF11-2













	
	RAF12-1













	
	RAF12-2













	
	RAF13-1













	
	RAF13-2













	
	RAF14-1













	
	RAF14-2













	
	RAF15-1













	
	RAF15-2













	
	Confirm all stair and elevator pressurization fans are off     





	
	Other













	
	Other













	
	Other













	3
	Close all garage and loading dock doors.

	4
	Document the pressure at the locations indicated relative to the outdoors at the “as found” operating conditions.  Base the number recorded on the average of 10 readings.
  Cross check the direction of air flow between the location and outside using a smoke stix or the Borazine gun.  If using a smoke stix, advise security and the operating staff before proceeding and be careful not to trip a smoke detector or other fire alarm initiating device.


Lobby pressure (magnitude and +/- relative to the outdoors)

 in.w.c.


Direction of air flow (In to or out of the lobby)




Level 8 pressure (magnitude and +/- relative to the outdoors)

 in.w.c.


(Measure at the door from the public lobby to the roof terrace)


Direction of air flow (In to or out of the lobby)





Level 16 pressure (magnitude and +/- relative to the outdoors)

 in.w.c.


(Measure at the door from the reception area at the 


Direction of air flow (In to or out of the lobby)




	5
	Shut down all air handling equipment.

	6
	Document the pressure at the locations indicated relative to the outdoors.  This will document the contribution of the stack effect and will be used to augment the data collected later in the test.  Base the number recorded on the average of 10 readings.1  Cross check the direction of air flow between the location and outside using a smoke stix or the Borazine gun.  


Lobby pressure (magnitude and +/- relative to the outdoors)

 in.w.c.


Direction of air flow (In to or out of the lobby)




Level 8 pressure (magnitude and +/- relative to the outdoors)

 in.w.c.


(Measure at the door from the public lobby to the roof terrace)


Direction of air flow (In to or out of the lobby)





Level 16 pressure (magnitude and +/- relative to the outdoors)

 in.w.c.


(Measure at the door from the reception area at the 


Direction of air flow (In to or out of the lobby)




	7
	All supply fans in AHUs 1, 2, 3, and 4 will be operated to pressurize the building for the test.  All 4 units are being used to ensure that air is distributed to all portions of the building.  All fans are being used to eliminate any inaccuracy attributable to backflow through an inactive fan. To prepare for the next step in the test, proceed as follows (Visually verify all damper positions):

	
	Item 



AHU1

AHU2

AHU3

AHU4


	
	Return fan 1& 2 VFD HOA to Off











	
	Supply fan 1 & 2 VFD HOA to Off












	
	Fan 1 & 2 VFD speed to manual












	
	Fan 1 & 2 VFD speed to 0 hz











	
	Force OA dampers 100% open











	
	Force RA dampers 100% closed











	
	Force Relief dampers 100% closed











	
	HW/CW coil controls active











	8
	Force the terminal units open or use some other technique to short circuit the floors together. (see Prerequisites Item 6)

	9
	Set up the Shortridge to measure the pressure of the lobby relative to the out of doors.

	10
	Place all supply fans in AHU1, 2, 3, and 4 in operation and gradually ramp the speed up until the lobby pressure is .05 in.w.c. positive relative to the outside.  Document the following:

	
	Item 



AHU1

AHU2

AHU3

AHU4


	
	Supply fan 1 speed (Note units)











	
	Supply fan 2 speed (Note units)











	
	Supply fan 1 flow rate, cfm











	
	Supply fan 2 flow rate, cfm












	11
	Document the pressure at the locations indicated relative to the outdoors.  Base the number recorded on the average of 10 readings.1  Cross check the direction of air flow between the location and outside using a smoke stix or the Borazine gun.  


Lobby pressure (magnitude and +/- relative to the outdoors)

 in.w.c.


Direction of air flow (In to or out of the lobby)




Level 8 pressure (magnitude and +/- relative to the outdoors)

 in.w.c.


(Measure at the door from the public lobby to the roof terrace)


Direction of air flow (In to or out of the lobby)





Level 16 pressure (magnitude and +/- relative to the outdoors)

 in.w.c.


(Measure at the door from the reception area at the 


Direction of air flow (In to or out of the lobby)






	12
	Ramp the speed of the AHU1 - 4 fans up until the lobby pressure is .10 in.w.c. positive relative to the outside.  Document the following:

	
	Item 



AHU1

AHU2

AHU3

AHU4


	
	Supply fan 1 speed (Note units)











	
	Supply fan 2 speed (Note units)











	
	Supply fan 1 flow rate, cfm











	
	Supply fan 2 flow rate, cfm












	13
	Document the pressure at the locations indicated relative to the outdoors.  Base the number recorded on the average of 10 readings.1  Cross check the direction of air flow between the location and outside using a smoke stix or the Borazine gun.  


Lobby pressure (magnitude and +/- relative to the outdoors)

 in.w.c.


Direction of air flow (In to or out of the lobby)




Level 8 pressure (magnitude and +/- relative to the outdoors)

 in.w.c.


(Measure at the door from the public lobby to the roof terrace)


Direction of air flow (In to or out of the lobby)





Level 16 pressure (magnitude and +/- relative to the outdoors)

 in.w.c.


(Measure at the door from the reception area at the 


Direction of air flow (In to or out of the lobby)






	14
	Ramp the speed of the AHU1 - 4 fans up until the lobby pressure is .20 in.w.c. positive relative to the outside.  If the fans are at full speed and the pressure does not reach .20 in.w.c. document the pressure that is achieved here.   

  in.w.c.

Also, document the following:

	
	Item 



AHU1

AHU2

AHU3

AHU4


	
	Supply fan 1 speed (Note units)











	
	Supply fan 2 speed (Note units)











	
	Supply fan 1 flow rate, cfm











	
	Supply fan 2 flow rate, cfm












	15
	Document the pressure at the locations indicated relative to the outdoors.  Base the number recorded on the average of 10 readings.1  Cross check the direction of air flow between the location and outside using a smoke stix or the Borazine gun.  


Lobby pressure (magnitude and +/- relative to the outdoors)

 in.w.c.


Direction of air flow (In to or out of the lobby)




Level 8 pressure (magnitude and +/- relative to the outdoors)

 in.w.c.


(Measure at the door from the public lobby to the roof terrace)


Direction of air flow (In to or out of the lobby)





Level 16 pressure (magnitude and +/- relative to the outdoors)

 in.w.c.


(Measure at the door from the reception area at the 


Direction of air flow (In to or out of the lobby)






	16
	If the fans are not at 100% speed and there are no indications of problems due to pressure differentials (doors too hard to open or blown open, etc.), ramp the speed of the AHU1 - 4 fans up until the lobby pressure is .30 in.w.c. positive relative to the outside.  If the fans are at full speed and the pressure does not reach .30 in.w.c. document the pressure that is achieved here.   



  in.w.c.

Also, document the following:

	
	Item 



AHU1

AHU2

AHU3

AHU4


	
	Supply fan 1 speed (Note units)











	
	Supply fan 2 speed (Note units)











	
	Supply fan 1 flow rate, cfm











	
	Supply fan 2 flow rate, cfm












	17
	Document the pressure at the locations indicated relative to the outdoors.  Base the number recorded on the average of 10 readings.1  Cross check the direction of air flow between the location and outside using a smoke stix or the Borazine gun.  


Lobby pressure (magnitude and +/- relative to the outdoors)

 in.w.c.


Direction of air flow (In to or out of the lobby)




Level 8 pressure (magnitude and +/- relative to the outdoors)

 in.w.c.


(Measure at the door from the public lobby to the roof terrace)


Direction of air flow (In to or out of the lobby)





Level 16 pressure (magnitude and +/- relative to the outdoors)

 in.w.c.


(Measure at the door from the reception area at the 


Direction of air flow (In to or out of the lobby)






	18
	With out changing the fan speed from the final test point, open the garage doors.

Document the following:

	
	Item 



AHU1

AHU2

AHU3

AHU4


	
	Supply fan 1 flow rate, cfm











	
	Supply fan 2 flow rate, cfm












	19
	Document the pressure at the locations indicated relative to the outdoors.  Base the number recorded on the average of 10 readings.1  Cross check the direction of air flow between the location and outside using a smoke stix or the Borazine gun.  


Lobby pressure (magnitude and +/- relative to the outdoors)

 in.w.c.


Direction of air flow (In to or out of the lobby)






	20
	With out changing the fan speed from the final test point, close the garage doors and open the loading dock door..

Document the following:

	
	Item 



AHU1

AHU2

AHU3

AHU4


	
	Supply fan 1 flow rate, cfm











	
	Supply fan 2 flow rate, cfm












	21
	Document the pressure at the locations indicated relative to the outdoors.  Base the number recorded on the average of 10 readings.1  Cross check the direction of air flow between the location and outside using a smoke stix or the Borazine gun.  


Lobby pressure (magnitude and +/- relative to the outdoors)

 in.w.c.


Direction of air flow (In to or out of the lobby)






	Follow-up/Return to Normal

	1
	Ramp down the fan speeds for AHU1 - 4 and shut them down.

	2
	Return the building systems to their normal operating condition and status.

	
	Item 



 





Complete


	
	Fire and smoke dampers returned to normal status








	
	Fire Command Center graphics control panel selector switches returned to normal





	
	If stair well doors were blocked open, verify all blocks removed and doors closed





	
	Terminal units are returned to a normal operating mode








	
	AHU1 supply and return fan VFDs are returned to auto/normal control mode 




	
	AHU1 OA. RA, and Relief air dampers are returned to auto/normal control mode.

Visually verify positions.











	
	AHU1 HW and CW coil controls are returned to auto/normal control mode




	
	AHU2 supply and return fan VFDs are returned to auto/normal control mode 




	
	AHU2 OA. RA, and Relief air dampers are returned to auto/normal control mode.

Visually verify positions.











	
	AHU2 HW and CW coil controls are returned to auto/normal control mode




	
	AHU3 supply and return fan VFDs are returned to auto/normal control mode 




	
	AHU3 OA. RA, and Relief air dampers are returned to auto/normal control mode.

Visually verify positions.











	
	AHU3 HW and CW coil controls are returned to auto/normal control mode




	
	AHU4 supply and return fan VFDs are returned to auto/normal control mode 




	
	AHU4 OA. RA, and Relief air dampers are returned to auto/normal control mode.

Visually verify positions.











	
	AHU4 HW and CW coil controls are returned to auto/normal control mode




	3
	Document the outdoor conditions at the end of the test.


Outdoor air temperature

 ºF


Outdoor relative humidity or wet bulb (document units)

   



Cloud cover (Sunny, partly cloudy, overcast, etc.)

  



Precipitation (None, showers, steady rain, etc.)




Wind unchanged from initial assessment
Yes  No (Circle)

	4
	Re-enable all alarms that were disabled during the test.  

	5
	Go to the following web sites and retrieve the hourly data by printing the screen to a .pdf file or cutting and pasting it into a text file.  Attach those files to the electronic version of this file and/or store them in the same folder.

This information will provide a record of the general conditions in the Portland area at the time of the test and may prove useful in subsequent analysis.

Portland, Oregon ,Airport
http://www.wrh.noaa.gov/cgi-bin/wrhq/GetMetar.cgi?PDX+Public+Portland
Portland, Oregon, Scapoose Airport
http://www.wrh.noaa.gov/cgi-bin/wrhq/GetMetar.cgi?SPB+Public+Portland
Portland, Oregon, Hillsboro  Airport
http://www.wrh.noaa.gov/cgi-bin/wrhq/GetMetar.cgi?HIO+Public+Portland
Portland, Oregon, Troutdale Airport
http://www.wrh.noaa.gov/cgi-bin/wrhq/GetMetar.cgi?TTD+Public+Portland
Vancouver, Washington, Pearson Airpark
http://www.wrh.noaa.gov/cgi-bin/wrhq/GetMetar.cgi?VUO+Public+Portland

	Comments:

	





































































































	













































































































































































































































� 	This can be accomplished fairly easily by putting the Shortridge in the memory mode, taking the 10 readings and viewing the result since the meter will provide an average as a standard feature.  Additional details can be found in the Shortridge manual.  Don’t forget to clear memory before taking readings at a new location or for a different test.  Otherwise you will average your new reading with the readings already in memory.





[image: image1.emf]HPCBS  

High Performance  Commercial Building Systems  

Building Envelope Leakage Test v3
C:\Workspace\Hatfield Courthouse\Functional Tests\Building Envelope Leakage Test V4.Doc
1

