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SPEC NOTE: This Section specifies environmentally responsible material choices, utilizing the three R's (reduce, reuse and recycle) whenever possible, and providing generally available disposal options. For construction and demolition waste management practices in Federal Government projects refer to PSPC's Report on Plans and Priorities which presents the department's response to the Federal Sustainable Development Strategy. The Report on Plans and Priorities is where these requirements have been specifically targeted as an element in the commitment to use tools such as LEED and Green Globes in project delivery.
Part 1 General
1.1 RELATED REQUIREMENTS
SPEC NOTE: Edit the following paragraphs to list documents or Sections with specific information that the reader might expect to find in this Section, but is specified elsewhere. Do not include Division 00 or Division 01 Sections in this listing.
.1 Section [_____]
1.2 REFERENCE STANDARDS
SPEC NOTE: Edit the following paragraphs for this specific project.
.1 American National Standards Institute (ANSI)
.1 ANSI/ASHRAE 110-[1995], Method of Testing Performance of Laboratory Fume Hoods.
.2 ANSI/AIHA Z9.5-[2003], Laboratory Ventilation.
.2 Public Works and Government Services Canada (PSPC)
.1 PSPC MD15128 [2008], Laboratory Fume Hoods.
1.3 ACTION AND INFORMATIONAL SUBMITTALS
.1 Submit in accordance with Contract Conditions and Section [01 33 00- Submittal Procedures].
1.4 CLOSEOUT SUBMITTALS
.1 Submit in accordance with Section [01 78 00- Closeout Submittals].
.2 Record Documentation:
.1 Submit list of materials used in fume hood work.
1.5 QUALITY ASSURANCE
.1 Test Agency: fume hood tests to be performed by qualified independent testing agency with proven experience in Work of this Section [and in accordance with PSPC MD15128].
.2 Test Agency Qualification: submit proof of qualifications to [DCC Representative] [Departmental Representative] [Consultant]to demonstrate:
.1 [Minimum 3 years experience in testing of fume hoods].
.2 [Attendance at laboratory HVAC design course, by US Eagleson Institute or equivalent].
.3 [Attendance at ASHRAE 110 Testing Workshop, by US Eagleson Institute or equivalent].
Part 2 Products
2.1 TESTING EQUIPMENT
.1 Test equipment to ANSI/AIHA Z9.5 [and PSPC MD 15128].
.2 Data logger:
.1 Speed: 10 Hz or better.
.2 Memory: sufficient to allow data collection for duration of test.
.3 In-duct flow sensor to measure flow response:
.1 Speed: 10 Hz.
.2 Range: 95 L/s to 950 L/s.
.3 Accuracy: ± 5%.
.4 Thermal anemometer:
.1 Mounting: on stand with probe fixed at each traverse grid location.
.2 Include: [averaging function over twenty second period for each location] [output recorded for  [20] seconds minimum at a rate of one reading/second on data logger].
.3 Accuracy:
.1 Below 0.50 m/s: ± [0.025]m/s.
.2 0.50 m/s and over: ± [5]%.
.5 Detector for tracer gas containment:
.1 Type: continuous reading.
.2 Minimum Detectable Level (MDL): 0.01 ppm.
.3 Accuracy: concentrations below 0.1 ppm: ±25%; concentrations above 0.1 ppm: ±10%.
SPEC NOTE: Do not use the following paragraph for private sector projects.
.6 Smoke generator:
.1 Use smoke generator and diffuser complying with PSPC MD15128.
Part 3 Execution
3.1 AS INSTALLED (AI) AND INTEGRATED SYSTEMS TESTS
.1 Perform AI and integrated systems tests as follows:
.1 After entire laboratory HVAC and exhaust systems have been tested and balanced (TAB), and TAB and Performance Verification (PV) reports have been submitted and accepted.
.2 HVAC and exhaust systems are in full operation.
.3 Room temperatures are maintained between 22 degrees C and 24.5 degrees C., recorded and submitted with fume hood test documentation.
.4 At specified laboratory space pressurization.
.5 Under deviation of space pressurization due to laboratory door opening and closing, change of laboratory operating modes, upset conditions, and other causes of change in laboratory air pressure.
.6 As part of commissioning of integrated HVAC and exhaust systems and laboratory space pressurization tests included in commissioning process.
.2 After installation, test each fume hood to [PSPC MD15128] [ANSI/ASHRAE 110]at design sash position to ensure compliance with design criteria in [PSPC MD15128].
SPEC NOTE: Designer to determine extent of full open sash testing and include these requirements in this specification.
.3 [_____]
3.2 "AI" TESTS FOR CAV BYPASS AND VAV HIGH PERFORMANCE FUME HOODS
.1 Cross draft tests:
.1 Test air currents external to fume hood to [PSPC MD15128].
.2 Ensure velocity of cross draft does not exceed 50% of average face velocity.
.3 Record measurements as follows:
.1 Using thermal anemometer take readings 1.5 m above floor, 500 mm from sash, at centre, and left and right posts of fume hood.
.2 Take readings at 1 reading/second, recorded to obtain average, and maximum and minimum values over a duration of 20 seconds at each location.
.3 Ensure that [project authority]reduces excessive values to less than 50% of average face velocity before proceeding with further fume hood testing.
.2 Visualization (smoke) tests:
.1 Extent of tests and performance criteria: to [PSPC MD15128].
.3 Face velocity and flow response test pass ratings: to [ANSI/ASHRAE 110] [PSPC MD15128].
SPEC NOTE: Choose the following two paragraphs for CAV bypass fume hoods.
.1 Average face velocity for CAV bypass fume hoods: [0.5]m/s
.2 CAV bypass effectiveness at [150]mm sash opening; [1.25]m/s maximum average face velocity.
SPEC NOTE: Choose the following paragraph for High performance fume hoods.
.3 Average face velocity for high performance fume hoods: [0.35]m/s, with no reading less than [0.25]m/s.
SPEC NOTE: Use the following paragraph for VAV fume hoods.
.4 VAV face velocity and flow response tests:
.1 Average face velocity at design sash position: [0.5] m/s
.2 Average face velocity with sash at 66% of design sash position: [0.5]m/s ±[0.025]m/s
.1 Variation allowed for individual readings: ±[20]%
.3 Average face velocity with sash at 33% of design sash position: [0.5] m/s ±[0.025] m/s.
.1 Variation allowed for individual readings: ±[20]%
.4 Response time: time to reach [90]% of the average steady state value: within [5]seconds of initial sash movement
.5 Test for VAV minimum flow with sash closed: to [ANSI/AIHA Z9.5]capable of maintaining [375]air changes per hour.
.4 Tracer Gas tests:
.1 Performance criteria: to [PSPC MD15128].
.2 Conduct tests at target average face velocity.
.3 Use approved tracer gas.
.4 Perform tests with probe at height of [560]mm above work surface.
.5 Leakage with sash at normal operating position:
.1 Average leakage: [0.05]ppm maximum.
.2 Peak reading: [0.25]ppm.
SPEC NOTE: Although not normally required for as installed testing, designer to determine whether fully open sash testing is appropriate.
.6 Leakage with sash in fully open position:
.1 Average leakage: [0.05] ppm maximum.
.2 Peak reading: [0.25]ppm.
.7 Peripheral scan:
.1 Record significant peak readings and their locations.
.2 Record 30 second rolling averages.
.3 Maximum [0.25]ppm for any 30 second rolling average.
.4 Include readings in test report.
.8 Sash Movement Effect (SME), to determine potential for escape after movement of sash to ANSI/ASHRAE 110 procedures:
.1 Maximum 45 second rolling average: [0.05]ppm.
SPEC NOTE: For VAV fume hoods, VAV Response tests, Stability tests and SME tests may be conducted simultaneously to save time and to provide direct co-relation between flow variations and escape from fume hood.
.5 Conduct VAV Response Tests, Stability Tests and SME simultaneously for VAV fume hoods.
SPEC NOTE: For fume hood installations known to involve lab apparatus of significant size/shape within the hood, As Used (AU) testing is warranted.
3.3 AS USED (AU) TESTS WITH LAB APPARATUS IN PLACE
.1 Repeat [velocity tests] [smoke tests] [tracer gas tests].
3.4 FUME HOOD MONITOR AND ALARM TESTS
.1 Fume Hood Monitor:
.1 Provide 3 point calibration.
.2 Ensure each monitor initiates alarms (audible, visual, and BMS) when unsafe velocity conditions occur.
.3 Ensure monitor readings are displayed in metres per second, to 2 decimal places.
.2 Fume Hood Monitor/Alarm testing:
.1 Monitor accuracy test: ensure monitor is accurate within [5]% of [average face velocity].
.2 Alarm enunciation test: ensure alarm occurs beyond ±[20]% of design flow set point.
.3 Alarm response enunciation test: ensure alarm delay is [10]seconds maximum.
3.5 FUME HOOD STATIC PRESSURE TEST
.1 With sash at design position and face velocity at target setting, fume hood static pressure: less than [62] Pa.
3.6 NOISE LEVEL TEST
.1 With sash at design position and face velocity at target setting, noise level at working position in front of fume hood: less than [70]dBA.
3.7 VERIFICATION LABELS
.1 Affix label to front of fume hood indicating verification, name of testing agency, and date.
SPEC NOTE: When applying this specification to annual fume hood testing, remove the following article and paragraphs.
3.8 COMMISSIONING - INTEGRATED SYSTEMS TESTS
.1 Do commissioning tests in accordance with Section [01 91 13- General Commissioning (Cx) Requirements].
.2 Fume hood testing to commence only after laboratory HVAC systems are fully commissioned, including calibration of airflow controls, calibration of automatic temperature controls, balance of air supply, completion of duct traverse on each fume hood exhaust duct, and completion of an air balance of the total exhaust flow.
.3 Test fume hoods in conjunction with complete laboratory integrated HVAC and exhaust systems commissioning testing including, room air flow patterns, temperature, humidity, pressurization, noise, and vibration.
3.9 REPORTS
.1 Ensure test reports are signed by testing agency before submitting to [Departmental Representative] [DCC Representative] [Consultant].
3.10 CLEANING
SPEC NOTE: For smaller projects that do not have a separate Division 01 Section for cleaning, delete the reference to Section 01 74 11- Cleaning in the following two Paragraphs.
.1 Progress Cleaning: clean in accordance with Section [01 74 11- Cleaning].
.1 Leave Work area clean at end of each day.
.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section [01 74 11- Cleaning].
3.11 PROTECTION
.1 Protect adjacent materials from work associated with testing and maintenance of fume hoods.
END OF SECTION

