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SPEC NOTE DESCRIPTION: This Section specifies Thermographic assessment will reveal whether or not there is unexpected thermal bridging, air leakage, or convection owing to missing, incorrectly applied, or shifted insulation. It will also indicate moisture accumulations resulting from exfiltration of interior warm humid air or exterior water leaking into the building envelope. Thermographic patterns can be recognized as thermal bridging, irregularities in insulation, air leakage, convection, or moisture accumulation by properly trained and experienced thermographers.
SPEC NOTE: Thermographic instruments produce two-dimensional images of surfaces by measuring thermal radiation emanating from that surface. Temperature gradients on surfaces are seen as variations in contrast or pseudo colour on camera viewer screen. If radiation gradients are caused by heat transfer variations in the wall because of thermal anomalies, these anomalies and their locations are made visible.
SPEC NOTE: As concerns regarding indoor air quality increase, there is increasing concern with respect to mould. Thermal imagers cannot detect mould directly; they can often detect evidence of latent moisture associated with mould presence. Since moisture presence is not positive proof of mould presence, further laboratory tests will be required to confirm mould within moist areas detected.
SPEC NOTE: Thermographic inspection services for building envelopes do not form specific requirements for certain LEED prerequisites and credits in accordance with the Canada Green Building Council (CaGBC) - LEED Canada-NC Version 1.0. However, they can be included as part of Energy and Atmosphere (EA) Credit 3-Best Practice Commissioning. Thermographic inspections will verify that building envelopes are correctly built and meet minimum energy performance as designed to meet EA Prerequisite 2 - Minimum Energy Performance. When project requires LEED certification co-ordinate with NMS Section 01 35 21- LEED Requirements.
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 to suit project.
.1 American Society for Nondestructive Testing (ASNT)
.1 Recommended Practice SNT-TC-1A [(2001)], Non-Destructive Testing.
.2 American Society for Testing and Materials International (ASTM)
.1 ASTM C168-[05a], Standard Terminology Relating to Thermal Insulation.
.2 ASTM C1060-[90(2003)], Standard Practice for Thermographic Inspection of Insulation Installations in Envelope Cavities of Frame Buildings.
.3 ASTM E779-[03], Standard Practice for Determining Air Leakage Rate By Fan Pressurization.
.4 ASTM E1186-[03], Standard Practice for Air Leakage Site Detection in Building Envelopes and Air Barrier Systems.
.3 Canada Green Building Council (CaGBC)
.1 LEED Canada-NC Version 1.0-[2004], LEED (Leadership in Energy and Environmental Design): Green Building Rating System Reference Package For New Construction and Major Renovations (including Addendum [2007]).
.2 LEED Canada-CI Version 1.0-[2007], LEED (Leadership in Energy and Environmental Design): Green Building Rating System Reference Guide For Commercial Interiors.
.4 Canadian General Standards Board (CGSB)
.1 CAN/CGSB 149-GP-2MP-[February 1986], Manual for Thermographic Analysis of Building Enclosures.
.2 CAN/CGSB 149.10-[M86], Determination of the Airtightness of Building Envelopes by the Fan Depressurization Method.
.3 CAN/CGSB 149.15-[96(Amd-99)], Determination of the Overall Envelope Airtightness of Buildings by the Fan Pressurization Method Using the Building's Air Handling Systems
1.3 DEFINITIONS
.1 Building Science Principles : best building envelope practices and recommended construction procedures, methods and materials that enhance air tightness, moisture resistance and water vapour control of building envelopes as researched and tested by National Research Council of Canada; Canada Mortgage and Housing Corporation; or other recognized building envelope research organizations.
.2 Thermographic Inspection: analysis of building envelope using thermal imaging equipment to observe differential infrared radiation patterns to provide specific information concerning scanned assembly. Equipment operated by qualified infrared thermographic technologist having specific knowledge of building science principles as they relate to building enclosures and materials, and as follows:
.1 Qualitative Inspection: inspection procedure designed to gather information about structures, systems, processes or objects by observing images of different thermal patterns, and recording and presenting that information in Qualitative Thermographic Inspection Report.
.2 Quantitative Inspection: inspection procedure using measurements of infrared radiation, assigning specific numeric values to observed deficient patterns, and presenting that information in Quantitative Thermographic Inspection Report.
.3 Thermographic Inspection Report: organized document stating inspection purpose, climatic data during inspection, general findings not limited to appropriately analyzed thermal images with corresponding visual photographs to express observed deficient conditions, statements interpreting observed deficient conditions.
.1 Qualitative Thermographic Inspection Report: developed by means of qualitative inspection procedure where similar systems, assemblies or materials are observed and images of different thermal patterns are used to locate potential problems. Recommendations are limited to identification for further testing to validate and determine severity of fault.
.2 Quantitative Thermographic Inspection Report: developed by means of quantitative thermographic inspection where measurement of infrared radiation is used to determine relative fault severity. Recommendations identify corrective measures required to fix deficient conditions.
.4 For further definitions relating to thermal insulation, refer to ASTM C168.
1.4 ACTION AND INFORMATIONAL SUBMITTALS
.1 Provide submittals in accordance with Section [01 33 00- Submittal Procedures].
.2 Provide [4]copies of Thermographic Inspection Report to [DCC Representative] [Consultant] [Departmental Representative].
.3 Submit Thermographic Inspection Report containing specific test results listed in this section, organized in accordance with CAN/CGSB 149-GP-2MP and as follows:
.1 Scoping statement and problem identification.
.2 Names and qualifications of personnel performing inspections, interpreting data and preparing Thermographic Inspection Report.
.3 Ambient conditions under which inspections were performed including, but not limited to, as follows:
.1 Exterior and interior ambient temperatures during and 12 hours prior to inspections.
.2 Time of day that scans were performed.
.3 Precipitation occurring 48 hours prior to and during inspection.
.4 Wind conditions during inspection.
.5 Sun conditions 12 hours prior to inspection.
.6 Pressure differential readings for duration of inspection and for two hours prior to inspection.
.7 Distance of thermographic imaging equipment to building.
.8 Temperature ranges at which infrared thermographic data was collected.
.9 Wall and cladding types being inspected.
.4 Types of equipment used and methods of confirmation including, but not limited to, as follows:
.1 Infrared radiometer, temperature, pressure, wind sensor equipment  video and still cameras and recorders used in inspections along with calibration information for all equipment.
.2 List of various lenses used to obtain infrared thermographic imagery and temperature data.
.3 Emissivity values used to calibrate temperature readings.
.5 Diagnoses and identification of failure mechanisms including photographs and commentary indicating severity and types of thermal anomalies detected:
.1 Record thermal anomalies related to air leakage, thermal bridging, insulation deficiencies, water penetration or moisture accumulation onto analogue and/or digital video storage mediums or files.
.2 Convert relevant information to photo quality thermal images for inclusion in written Thermographic Inspection Report.
.3 Indicate temperature calibration parameters on thermal image data including, but not limited to, distance to object, emissivity and reflected background temperature.
.6 Interpretation of observed conditions and deficiencies including probable causes of each thermal anomaly detected.
.7 Recommendations for solutions and related additional inspections that may be required to verify that repairs have been completed.
.8 Attachments and appendices including, but not limited to, drawings, visual images, thermographic images, and calculations used to determine thermal and vapour gradients, dew points, and temperature index.
.4 Submit video documentation of thermographic inspection in addition to Thermographic Inspection Report.
.1 Video: use [digital] [analogue (VHS, 8 mm)]format.
.5 Submit calibration report dated within one year prior to inspection demonstrating that temperature measuring thermal imaging equipment is accurately measuring surface temperature in accordance with equipment manufacturer's specifications.
.6 Submit information obtained during inspection and for preparing Thermographic Inspection Report is considered proprietary for use of [DCC Representative] [Consultant] [Departmental Representative]; submit original data used to prepare [Qualitative] [Quantitative]Thermographic Inspection Report as separate package.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.7 Sustainable Design Submittals:
.1 LEED Canada-[CI Version 1.0] [NC Version 1.0]Submittals: in accordance with [Section 01 35 21- LEED Requirements].
1.5 QUALITY ASSURANCE
.1 Qualifications: provide personnel having minimum 3 years of related experience and having following minimum levels of training:
.1 Thermal Imaging Equipment Operators:
.1 Use thermal imaging equipment operators having qualified and tested to full compliance with ASNT TC-1A TIR Level 1 and Employers Written Practice for Personnel qualification for building and structure inspection.
.2 Certificate of Qualification showing full compliance certification by accredited third party ASNT Level III shall be provided.
.3 Use reporters having training in courses recognized by ASNT covering enhanced infrared camera operation, expanded infrared theory, and detailed practical thermographic application in common thermal inspections relating to buildings, having specific training in building envelope thermal inspections, having substantial knowledge of building construction, building materials, and building science principles, relating to temperature and psychrometry, having capability of interpreting common building envelope deficiencies, causes and effects, and having qualified and tested to full compliance with ASNT TC-1A TIR Level II and Employers Written Practice for Personnel qualification for building and structure inspection.
.4 Provide Certificate of Qualification showing full compliance certification by accredited third party ASNT Level III.
.2 Report Author:
.1 Use authors familiar with principles and laws of physics and chemistry and their effects on building enclosures and materials, who are capable of providing conclusions and recommendations within Quantitative Thermographic Inspection Report and having technical or professional training in building envelope design and hygrothermal performance from accredited college or university, and having qualified and tested to full compliance with ASNT TC-1A TIR Level II and Employers Written Practice for Personnel qualification for building and structure inspection.
.2 Provide Certificate of Qualification showing full compliance certification by accredited third party ASNT Level III.
1.6 SCHEDULING
.1 Notify [DCC Representative] [Consultant] [Departmental Representative] [Property Manager]to provide representative who can obtain necessary security clearances for thermographic inspection agency for after hours work on both interior and exterior of building.
.2 Notify [Consultant] [DCC Representative] [Property Manager] [Departmental Representative]to provide representative who is knowledgeable with facility and building envelope assemblies, and who is able to assist thermographic inspection agency in identifying materials and structures forming part of building envelope.
.3 Notify [Departmental Representative] [DCC Representative] [Consultant]to adjust HVAC system to obtain listed differential pressures for type of inspection being carried out.
.4 Notify [DCC Representative] [Property Manager] [Departmental Representative] [Consultant]in cases where dedicated blower doors are to be used in conditions where building HVAC system cannot be used to obtain listed differential pressures for types of inspection being carried out.
Part 2 Products
2.1 EQUIPMENT
.1 Thermographic Imaging Equipment: radiometric, temperature sensing, digital thermal imaging system capable of working at exterior ambient temperatures experienced in field and meeting following minimum requirements:
.1 Spot radiometers will not be acceptable:
.2 Minimum Detectable Temperature Difference (MDTD): 0.1 degrees C differentiation at 30 degrees C or better and having range of -20 degrees C to 100 degrees C or better.
.3 Performance Range: capable of working at interior and exterior ambient temperatures, with actual MDTD not to decrease to less than 0.2 degrees C of (black body equivalent) temperature of surface being detected, have capability of taking direct temperature measurements and be adjustable for emissivity with camera or with image processing software.
.4 Minimum Spatial Resolution: (IFOV):
.1 For interior inspections: 120 x 160 FPA: 3 milliradians or better.
.2 For exterior inspections: 240 x 320 FPA: 1.5 milliradians or better.
.5 Minimum Digital Image Size:
.1 For interior inspections: 120 x 160 FPA or better, consisting of minimum 10,000 true detector pixels and where distance to target surface is 5 m or less to provide at least 1 pixel per 150 mm2of viewable surface area or less.
.2 For exterior inspections: 240 x 320 FPA or better, consisting of minimum 40,000 true detector pixels and where distance to target surface is 20 m or less to provide at least 1 pixel per 150 mm2of viewable surface area or less.
.6 Digital Image Format: non-proprietary.
.7 Video Output: NTSC compatible video stored in MPEG video file format from which minimum 2 mega pixel still images can be extracted, having date/time stamping and capability for post-processing to enhance observed conditions.
.2 Related Equipment: provide related equipment for performing thermographic inspection including, but not limited to, as follows:
.1 Ambient Air Thermometer.
.2 Relative Humidity Meter.
.3 Anemometer.
.4 Air Flow Meter.
.5 Standard, Wide Angle and Telephoto Lenses for Visible and Infrared Cameras.
.6 Analogue or digital video camera and/or recorder.
.7 Differential Pressure Meter or Calibrated Micro-Manometer.
.8 Smoke Candles or generators.
.9 Visible Still Image (35 mm) or Digital Cameras having minimum 4 mega pixel image resolution.
.10 Penetrating and non penetrating moisture meters.
.11 Other equipment or supplies necessary to complete building envelope inspection in accordance with CAN/CGSB 149-GP-2M.
Part 3 Execution
3.1 EXAMINATION
.1 Examine [design] [as built drawings]and specifications to become familiar with building envelope materials and wall assembly design.
3.2 PREPARATION
.1 Confirm calibration of infrared radiometer equipment over range of (blackbody equivalent) temperatures measured by scan and include confirmation of calibration as part of final [Qualitative] [Quantitative]Thermographic Inspection Report.
.2 Confirm minimum temperature differential between interior and exterior ambient temperature listed for specific inspections are maintained for minimum 4 hours prior to and during inspection.
.3 Confirm wind speed is equal to or less than velocities listed below for duration of inspection.
.4 Confirm building surfaces are dry for duration of inspection.
.1 Where surface wetness is visible, note and record visually by camera or video in addition to infrared thermographic imagery.
.5 Confirm building pressurization listed for specific inspections are maintained for minimum 2 hours prior to and during inspection, record pressure readings prior to, during and immediately after inspections at  ground floor and roof top openings and other available envelope openings to ensure that building conditions meet pressure differential requirements.
.6 Perform inspections after sun has set for approximately [[3] [glass curtain wall] construction] [[8] [solid masonry] construction], time period may be proportionately reduced where temperature differential between interior and exterior ambient conditions is greater than temperature differential listed for specific inspections.
3.3 INSPECTIONS: GENERAL
.1 Perform thermographic inspections in accordance with ASTM C1060 and CAN/CGSB 149-GP-2MP.
.2 Exterior inspections of building envelopes: conduct after sunset to reduce effect of daytime solar heat gain with minimum time as follow;
.1 For high mass solid masonry exterior walls: 8 hours after sunset.
.2 For masonry clad stud walls: 6 hours after sunset.
.3 Low mass cladding on stud walls: 4 hours.
.4 Glass and metal curtain walls: 2 hours.
.3 Conduct exterior inspections in conjunction with interior inspections wherever possible and feasible, using radiometers having spatial resolution at least 1 pixel per 150 mm2of target surface area at distances greater than 5 m from target surfaces.
.1 Use telephoto lenses for inspections carried out at distances greater than 20 m from target surfaces and for buildings greater than 4 storeys in height.
.4 Thermal images should be acquired at appropriate distances such that spatial resolution shall be at least 1 pixel per 150 mm2(1/4 square inch) of target surface area or less.
.1 Equipment having 120 x 160 pixel resolution with IFOV of 3 milliradians or better should limit distance to target surfaces to 5 m or less.
.2 Equipment having 240 x 320 pixel resolution with IFOV of 1.5 milliradians or better should limit distance to target surfaces to 10 m or less.
.3 Equipment having 480 x 640 pixel resolution with IFOV of 0.8 milliradians or better should limit distance to target surfaces to 20 m or less.
.4 Appropriate telephoto lenses should be used for inspection work where spatial resolution as stated above cannot be met with standard lenses.
.5 Increased spot size resolution will result in proportionally increased maximum distances to target surfaces.
.5 Record inspection on video and for submittal to [DCC Representative] [Departmental Representative] [Consultant]when requested as separate submission from [Qualitative] [Quantitative]Thermographic Inspection Report.
.6 Record information relating to site conditions, image temperature calibration data, temperature and pressure differential data, equipment settings and identification of areas being inspected on audio section of [analog] [and/or] [video] [digital]storage medium [in written format].
.1 Provide photographs extracted from video or from still cameras indicating specific thermal anomalies relating to building envelope deficiencies as part of [Qualitative] [Quantitative]Thermographic Inspection Report.
.2 Take note of instances where site conditions do not permit ideal viewing angles and adequate inspection using thermographic equipment.
.1 Note when suitable building pressures cannot be generated for adequate thermographic inspections.
.2 Include omissions as part of [Qualitative] [Quantitative]Thermographic Inspection Report.
.3 For large building elevations: cross-reference thermal anomalies from sections to each other to determine relative severity of thermal patterns.
.1 Thermal image compositing or mosaics: use to illustrate fault severity or comprehensiveness of specific fault, when required.
.2 Ensure that thermal imagery is obtained at constant level and range or thermal images are normalized to constant level and range during post processing during mosaic stitching.
.3 Obtain thermal imagery of entire sections of visible exterior building surfaces to ensure overlap in each image in order to produce one detailed thermal image of specific area.
.4 Maintain stated spatial resolution to observe detail imagery due to specific causal mechanisms.
.5 Ensure that method of inspection minimizes parallax effect due to angle of view.
3.4 INSPECTIONS: AIR LEAKAGE
.1 Perform thermographic air leakage testing in accordance with [ASTM E1186]when using smoke or tracer gasses to qualitatively detect or quantify sources of air leakage through building envelope or air barrier assembly.
.2 Perform thermographic air leakage inspection after completion of air barrier assembly using portable calibrated fans or permanent building mechanical systems to create negative and positive air pressure differentials in accordance with [CAN/CGSB 149.10] [ASTM E779] [CAN/CGSB 149.15], where following conditions are met:
.1 Wind Speed: maximum 10 km/h (2.8 m/sec) at grade level.
.2 Temperature Differential:
.1 Minimum 10 degrees C between interior and exterior ambient temperatures for pressure differentials 10 Pa or greater to maximum of 25 Pa.
.2 Increase temperature differential to 20 degrees C where air pressure differentials are less than 10 Pa and greater than 5 Pa.
.3 Sequence air leakage inspection for one evening as follows:
.1 Depressurize ground floor of building to 10 Pa or greater for 2 hours prior to inspection.
.2 Inspect above ground building envelope after 2 hours, maintain negative building pressure for duration of inspection, and identify thermal anomalies resulting from probable air leakage.
.3 Pressurize ground floor of building to 10 Pa or greater after completion of depressurized inspections, maintain pressure for 2 hours prior to inspection.
.4 Inspect above ground building envelope after 2 hours, maintain positive building pressure for duration of inspection, and identify thermal anomalies resulting from probable air leakage.
.5 Confirm locations of air leakage detected by thermographic scanning using tracer gasses, smoke pencil or generators,  hot wire anemometer, photograph observations and include in [Quantitative] [Qualitative]Thermographic Inspection Report.
.4 When both negative and positive building pressure inspections cannot be carried out during one evening, either positive or negative building pressure inspections can be carried out on separate evenings provided that building has been brought to normal operating conditions after first night's inspection.
.1 Inspect above ground building envelope after 2 hours, maintain positive building pressure for duration of inspection, and identify thermal anomalies resulting from probable air leakage.
.2 Confirm locations of air leakage detected by thermographic scanning using tracer gasses, smoke pencil or generators, hot wire anemometer, photograph observations and include in [Qualitative] [Quantitative]Thermographic Inspection Report.
.5 Notify [Departmental Representative] [DCC Representative] [Consultant]of deficiencies detected, record summary of findings and test methods used to confirm suspected areas of air leakage, and make recommendations for corrective measures to be taken.
3.5 INSPECTIONS: THERMAL PERFORMANCE
.1 Perform exterior and interior thermographic inspections to locate thermal bridging and insulation discontinuities or voids after completion of exterior wall assembly using portable calibrated fans or permanent building mechanical systems to create negative and positive air pressure differentials in accordance with [ASTM E779], [CAN/CGSB 149.15] [CAN/CGSB 149.10], where following conditions are met:
.1 Wind Speed: maximum 10 km/h (2.8 m/sec) at grade level.
.2 Temperature Differential: minimum 15 degrees C between interior and exterior ambient temperatures.
.3 Pressure Differential: 10 Pa or greater to maximum of 25 Pa.
.2 Sequence thermal performance inspection as follows:
.1 Exterior thermographic inspection:
.1 Depressurize ground floor of building to 10 Pa or greater for 2 hours prior to inspection.
.2 Inspect above ground building envelope after 2 hours, maintain negative building pressure for duration of inspection, and identify thermal anomalies resulting from missing, misplaced or damaged insulation and thermal bridging.
.2 Interior thermographic inspection:
.1 Pressurize ground floor of building to 10 Pa or greater after completion of depressurized inspections, maintain pressure for 2 hours prior to inspection.
.2 Inspect above ground building envelope after 2 hours, maintain positive building pressure for duration of inspection, and identify thermal anomalies resulting from missing, misplaced or damaged insulation and thermal bridging.
.3 Notify [DCC Representative] [Consultant] [Departmental Representative]of insulation deficiencies detected, record summary of findings and make recommendations for corrective measures to be taken.
3.6 INSPECTIONS: WATER AND MOISTURE ACCUMULATION
.1 Perform exterior thermographic inspection to locate possible water penetration from exterior sources and of moisture accumulation from interior sources after completion of exterior wall assembly using portable calibrated fans or permanent building mechanical systems to create negative and positive air pressure differentials in accordance with [ASTM E799], [CAN/CGSB 149.15] [CAN/CGSB 149.10], where following conditions are met:
.1 Wind Speed: maximum 10 km/h (2.8 m/sec) at grade level.
.2 Temperature Differential:
.1 Minimum 20 degrees C between interior and exterior ambient temperatures for pressure differentials greater than 25 Pa.
.2 Increase temperature differential to obtain relevant thermal patterns relating to moisture accumulation resulting from air leakage in conditions where lower pressure differentials are achievable.
.3 Increase temperature differential to 30 degrees C where air pressure differentials are less than 10 Pa.
.2 Sequence water and moisture  accumulation inspection as follows:
.1 Exterior thermographic inspections:
.1 Moisture accumulation arising from exterior water penetration:
.1 Depressurize ground floor of building to 10 Pa or greater for 2 hours prior to inspection.
.2 Inspect above ground building envelope after 2 hours, maintain negative building pressure for duration of inspection, identify thermal anomalies resulting from moisture accumulation resulting from rain or melt water penetration from exterior sources, or from residual moisture accumulation resulting from building operating under positive pressure during below freezing exterior temperatures.
.2 Moisture accumulation arising from air exfiltration:
.1 Pressurize ground floor of building to 10 Pa or greater after completion of depressurized inspections, maintain pressure for 2 hours prior to inspection.
.2 Inspect above ground building envelope after 2 hours, maintain positive building pressure for duration of inspection, and identify thermal anomalies resulting from moisture accumulation within wall assemblies arising from exfiltration of moist interior air into wall assemblies.
.3 Perform interior thermographic inspection to locate possible water penetration from interior and exterior sources by means of evaporative cooling after completion of exterior wall assembly where following conditions are met:
.1 Interior Air Flow Speed: maximum 5 km/h (1.4 m/sec) due to mechanical or exterior wind sources.
.2 Building to Exterior Pressure Differentials: non pressurized building conditions.
.3 Interior ambient temperature: 20 degrees C - 28 degrees C.
.4 Temperature Differential: maximum 10 degrees C between interior and exterior ambient temperatures for pressure differentials not greater than 10 Pa.
.5 Inspect building envelope interior surfaces under non pressurized building conditions and identify thermal anomalies resulting from evaporative cooling as result of moisture accumulation within wall, floor and ceiling assemblies.
.1 Note where plumbing pipes are located on exterior and interior walls and cross-reference to observed thermal anomalies found on interior surfaces.
.2 Note where roof drain pipes are located and cross reference to observed thermal anomalies found on interior surfaces.
.4 Note areas where apparent water damage has occurred and take moisture readings with moisture meters.
.1 Provide visual documentation through video and visual images for cross referencing to areas where thermal anomalies are observed and where moisture metre readings are taken to substantiate presence of subsurface moisture.
.5 Notify [Consultant] [DCC Representative] [Departmental Representative]of moisture detected within cladding and other materials forming wall, floor and ceiling assemblies, record summary of findings and make recommendations for corrective measures to be taken.
3.7 RE-INSPECTIONS
.1 Re-inspect items reported in [Quantitative] [Qualitative]Thermographic Inspection Reports after repairs have been made, perform re-inspections in same manner as original inspections.
.2 Prepare follow-up summary referencing original [Qualitative] [Quantitative]Thermographic Inspection Report using before and after images confirming that repairs were successfully completed or indicating that repairs were not effective at repairing deficient areas.
.3 Repeat thermographic re-inspection indicating insufficient repairs to confirm compliance with specified requirements after subsequent repairs are made.
.4 Costs for repairs to building envelope assemblies and subsequent re-inspections: responsibility of [Contractor].
3.8 CLEANING
.1 Proceed in accordance with Section [01 74 11- Cleaning].
.2 Seal and restore surfaces where openings were required for test equipment and return HVAC systems to normal operational modes.
END OF SECTION

