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1. What temperature difference is required to identify air
leakage using infrared technology?
A. 5ºF
B. 10ºF
C. 15ºF
D. 20ºF

2. What is the primary goal of whole-building airtightness
testing?
A. To detect potential mold growth
B. To assess the overall energy efficiency
C. To determine the occupancy load
D. To calculate the interior volume

3. In terms of construction, which type of air barrier is
generally more challenging to implement?
A. Exterior air barriers
B. Interior air barriers
C. Temporary air barriers
D. Passive air barriers

4. What is the equation for fan flow?
A. Q = AV
B. Q = CA(2∆P/ρ)^n
C. Q = P/RT
D. Q = F/A

5. Should an ancillary space be included in the air tightness
test if it is thermally separated from the outdoors but not
from adjoining indoor portions?
A. No, it should be excluded
B. Yes, it should be included
C. Only if it has active ventilation
D. It depends on the building size
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6. At which pressure must the air leakage rate be reported
according to ASTM E1827 - 11?
A. 75 Pa
B. 100 Pa
C. 50 Pa
D. 125 Pa

7. What is ASTM E1186?
A. A safety code for air conditioning systems
B. Standard Practices for Air Leakage Site Detection in Building

Envelopes and Air Barrier Systems
C. A guideline for HVAC system installation
D. A protocol for structural integrity inspections

8. According to ASTM E3158 - 18, which point testing method
is recommended for sensitive environments?
A. Single-point testing
B. Multi-point testing
C. Two-point testing
D. Zero-point testing

9. What should be done if a door does not close properly
during an air test?
A. It can be ignored
B. A temporary seal should be applied
C. It should be replaced
D. It is critical to ensure it closes securely

10. What is the minimum recommended wire gauge for fans
used in airtightness testing?
A. 8-10 gauge
B. 10-12 gauge
C. 12-14 gauge or heavier
D. 14-16 gauge
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Answers
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1. B
2. B
3. B
4. B
5. B
6. C
7. B
8. A
9. D
10. C
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Explanations
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1. What temperature difference is required to identify air
leakage using infrared technology?
A. 5ºF
B. 10ºF
C. 15ºF
D. 20ºF

Identifying air leakage using infrared technology relies significantly on temperature
differences between the interior and exterior environments; this contrast helps in
detecting variations in thermal patterns that indicate leaks. A temperature difference of
10ºF is generally considered the minimum threshold necessary to obtain clear infrared
images that will effectively reveal and quantify heat losses or air infiltration through
building envelope components.  When the temperature difference is around 10ºF, the
infrared camera can capture a significant contrast in thermal emissions, which is critical
for accurate identification of problem areas. This contrast is essential because smaller
temperature differences may not provide sufficient thermal variation for the camera to
detect and highlight leaks clearly. In practice, a 10ºF difference allows for adequate
sensitivity in detecting heat flow, thus facilitating effective air leakage investigations.

2. What is the primary goal of whole-building airtightness
testing?
A. To detect potential mold growth
B. To assess the overall energy efficiency
C. To determine the occupancy load
D. To calculate the interior volume

The primary goal of whole-building airtightness testing is to assess the overall energy
efficiency of a building. This testing measures how well a building can contain
conditioned air and resist the ingress of unconditioned air. A tightly sealed building
envelope reduces the amount of energy required for heating and cooling, leading to
improved energy efficiency and potentially significant cost savings on utility bills.  By
identifying and quantifying air leaks, airtightness testing helps building owners and
designers understand where improvements can be made. This is essential for optimizing
HVAC (heating, ventilation, and air conditioning) design, improving comfort levels, and
contributing to sustainable building practices. Additionally, a focus on airtightness is
increasingly important in achieving compliance with energy codes and standards.  While
mold growth, occupancy load, and interior volume are important considerations in
building design and operation, they are not the main aim of airtightness testing. Mold
growth relates more to moisture management and indoor air quality, occupancy load is
relevant in terms of safety and regulations, and interior volume pertains to spatial
measurements rather than energy efficiency assessments.
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3. In terms of construction, which type of air barrier is
generally more challenging to implement?
A. Exterior air barriers
B. Interior air barriers
C. Temporary air barriers
D. Passive air barriers

Implementing interior air barriers can be challenging due to several factors associated
with their installation and effectiveness. Interior air barriers are often used in
conjunction with other elements within the building’s thermal and moisture control
layers. They require meticulous detailing to ensure continuity at all seams, penetrations,
and transitions, which can be complicated to manage during construction, especially in
occupied spaces or where multiple trades are working simultaneously.   Furthermore, the
effectiveness of interior air barriers relies on effectively sealing against the interior
environment, which may include varying humidity levels and temperatures that can affect
materials and labor conditions. This adds another layer of complexity to the installation
process.   In contrast, exterior air barriers are typically integrated into the building
envelope during the initial phases of construction and can be more easily managed in
terms of access for sealing and applying the barrier material. Temporary air barriers are
designed for short-term use and often do not require the same level of precision as
permanent installations. Passive air barriers, while also requiring careful consideration,
tend to rely on specific materials or configurations that can simplify their installation
compared to the thorough detailing necessary for effective interior air barriers.

4. What is the equation for fan flow?
A. Q = AV
B. Q = CA(2∆P/ρ)^n
C. Q = P/RT
D. Q = F/A

The equation for fan flow is represented accurately by the choice that states Q =
CA(2∆P/ρ)^n. This equation describes the relationship between the airflow rate (Q) and
several key parameters involved in fan testing and performance.  In this context, Q
stands for the volumetric flow rate, which is a crucial metric in measuring how much air
passes through the fan system. The parameters A and C are factors relating to the
specific characteristics of the fan and system it operates within. The term (2∆P/ρ)
reflects the pressure difference (∆P) across the fan and the density (ρ) of the air, which
are vital in understanding how effectively the fan can move air against resistance. The
exponent n can indicate how the airflow behaves under varying conditions, which is
essential for different fan types and scenarios, further showcasing the relation between
flow and pressure.  This equation is fundamental to understanding and designing
efficient ventilation systems, as it allows practitioners to calculate expected airflows
under given operating conditions. Proper application of this formula ensures that
building ventilation meets required standards, significantly impacting energy efficiency
and indoor air quality.
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5. Should an ancillary space be included in the air tightness
test if it is thermally separated from the outdoors but not
from adjoining indoor portions?
A. No, it should be excluded
B. Yes, it should be included
C. Only if it has active ventilation
D. It depends on the building size

Including an ancillary space in the airtightness test is appropriate when it is thermally
separated from the outdoors, regardless of its relationship to adjoining indoor portions.
This ensures that the testing process comprehensively assesses the entire building's air
leakage characteristics. By including such spaces, the overall performance and energy
efficiency of the building can be accurately evaluated, as air leakage in these areas may
still contribute to the heating and cooling loads of the building.  Additionally, measuring
the airtightness of all spaces that interact with conditioned areas helps identify potential
sources of energy loss and informs better design and construction practices. Not
considering these ancillary spaces could lead to an incomplete understanding of the
building's overall airtightness performance, which is critical in achieving energy
efficiency goals.  The other options suggest excluding the space or conditional inclusion
based on factors like ventilation or building size, which do not adhere to the standard
practice of evaluating air leakage in comprehensively assessing the building envelope's
performance.

6. At which pressure must the air leakage rate be reported
according to ASTM E1827 - 11?
A. 75 Pa
B. 100 Pa
C. 50 Pa
D. 125 Pa

The air leakage rate must be reported at a pressure of 50 Pa as specified by ASTM E1827
- 11. This standard is a key reference in the field of building airtightness testing,
particularly as it establishes a consistent pressure level that allows for comparability
across different tests and buildings.  Measuring the air leakage at 50 Pa helps to create a
standardized approach for evaluating building envelope performance, ensuring that the
results reflect the pressure conditions that are commonly experienced in typical
operational scenarios. This pressure level represents a reasonable condition to simulate
the air pressure differential that a building experiences under various weather conditions
and wind pressures, making it a practical choice for testing.  By reporting the air leakage
rate at this specified pressure, practitioners provide a reliable metric that can inform
design, construction practices, and energy efficiency assessments, ultimately
contributing to improved building performance and occupant comfort.
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7. What is ASTM E1186?
A. A safety code for air conditioning systems
B. Standard Practices for Air Leakage Site Detection in Building

Envelopes and Air Barrier Systems
C. A guideline for HVAC system installation
D. A protocol for structural integrity inspections

ASTM E1186 is indeed the standard that outlines the practices for detecting air leakage
sites in building envelopes and air barrier systems. This standard provides
comprehensive methodologies for identifying areas where air may infiltrate or exfiltrate
through a building's exterior. It is essential for ensuring the effectiveness of air barriers
and improving the overall energy efficiency of buildings. By following ASTM E1186,
engineers and inspectors can assess the quality of the building envelope and implement
appropriate measures to mitigate air leakage, which is critical for maintaining occupant
comfort and reducing energy costs.  The other options do not accurately describe ASTM
E1186. While safety codes, HVAC guidelines, and protocols for structural integrity are
important in their respective fields, they are not related to the specific focus on air
leakage detection that ASTM E1186 addresses.

8. According to ASTM E3158 - 18, which point testing method
is recommended for sensitive environments?
A. Single-point testing
B. Multi-point testing
C. Two-point testing
D. Zero-point testing

The recommendation for single-point testing in sensitive environments, as outlined in
ASTM E3158 - 18, lies in its ability to provide a focused and precise measurement of
airtightness at a specific location. This method minimizes potential disturbances or
variations in environmental conditions that could impact the test results. In sensitive
environments, such as laboratories or clean rooms, achieving and maintaining a
controlled atmosphere is crucial. Single-point testing allows for a more straightforward
assessment and can be done without introducing excessive variables during the testing
process.  Other methods, such as multi-point testing or two-point testing, while providing
a broader data set across multiple locations, can introduce complexities and fluctuations
that may not be ideal for sensitive environments. Zero-point testing is typically not viable
in practical applications for measuring airtightness as it lacks a reference point for
comparison. Thus, single-point testing emerges as the most effective choice for ensuring
accuracy and reliability in sensitive settings.
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9. What should be done if a door does not close properly
during an air test?
A. It can be ignored
B. A temporary seal should be applied
C. It should be replaced
D. It is critical to ensure it closes securely

Ensuring that a door closes securely during an air test is crucial for achieving accurate
airtightness measurements. When conducting an air pressure test, any gaps or leaks can
allow uncontrolled airflow, which compromises the test results. If a door does not close
properly, it can introduce significant errors by inflating or deflating the space
unintentionally.   A secure closure is necessary because it allows for a consistent and
controlled environment during the air testing process. This not only affects the
measurement of the overall airtightness of the building but also determines the
effectiveness of any air sealing techniques applied. Proper door operation is essential in
providing a reliable assessment of the building's performance in terms of energy
efficiency and indoor air quality.  The other responses do not prioritize the importance of
a secure door closure during the testing process, either dismissing the issue or
suggesting inadequate measures that may still lead to erroneous conclusions about the
building's airtightness.

10. What is the minimum recommended wire gauge for fans
used in airtightness testing?
A. 8-10 gauge
B. 10-12 gauge
C. 12-14 gauge or heavier
D. 14-16 gauge

The minimum recommended wire gauge for fans used in airtightness testing is 12-14
gauge or heavier because this range provides a balance of sufficient current-carrying
capacity and flexibility. Using a thicker wire minimizes voltage drop, which is critical
when operating fans that require substantial energy to maintain proper airflow during
testing. Thicker wires are also more durable and resistant to overheating, ensuring safety
and reliability during tests.   In the context of airtightness testing, where precise
measurement of air leakage is essential, maintaining the efficiency and performance of
the testing equipment is crucial. Therefore, using wire that meets or exceeds the 12-14
gauge standard ensures that the fans operate optimally and deliver accurate test results.
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