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CA Title 24
Request for Equal Status

13.3 NRCA-MCHA-04-A Air Distribution Systems Acceptance

13.61 Test Procedure:  NA7.5.3 Air Distribution Systems Acceptance

INTRODUCTION

Form NRCA-MCH-04-H Duct Leakage is the only Certificate of Acceptance that names a verifier
other than the Acceptance Test Technician who is certified to sign forms NRCA-MCH-02-03 and
NRCA-MCH-05 thru 18.  In keeping with the spirit of the Standard to qualify experienced and
knowledgeable Acceptance Test Technicians this document intends to show competence of
the United Association HVAC Technician, who becomes certified as an Acceptance Test
Technician in compliance with the 2013 Building Energy Efficiency Standards, to sign NRCA-
MCHA-04-A.  Furthermore, the intention of this request is provide evidence of proper training and
testing that will qualify the UA Acceptance Test Technician as an equal to the HERS rater.  This
request, if approved, will accelerate the execution of the Certificate of Acceptance for Duct
Leakage where applicable.

REFERENCES

· Attachment One
Appendix NA2-Nonresidential Field Verification & Diagnostic Test Procedures

· Attachment Two
HERS Rater Certification

· Energy Auditing Practices - A Guide to Benchmarking, Auditing, and Retrofitting
Residential, Commercial and Industrial Buildings
Attachment Three - Pre-class worksheet
Attachment Four – Lab for Envelope and Duct Leakage Assessment
Attachment Five – Energy Auditor Certification Quality Manual



CREDENTIAL REVIEW

The Residential Energy Services Network or RESNET is a recognized national standards-making
body for building energy efficiency rating and certification systems in the United States.  RESNET
created the Certified Home Energy (HERS) Rater to inspect and evaluate a home’s energy
features, prepare a home energy rating and make recommendations for improvements that will
save the homeowner energy and money.  The United Association created the Certified Energy
Auditor to benchmark, audit, and retrofit residential, commercial, and industrial buildings.

The table that follows compares and contrasts the curriculum covered by both RESNET and the
UA certified energy audit programs.  In addition, the table also defines the pre-requisites for
candidates for each program along with requirements for attendance before taking the
certification exam.

Both of the organizations require a written or computer evaluation and a hands-on lab for
certification.  RESNET allows the lab procedures to be reviewed in the field under varying
circumstances determined by each candidate and the respective agent.  On the other hand,
the UA provides a reliable and repeatable process programmed into the certification process.
Attachment Four outlines the required lab for the student.  There are two mandatory
opportunities to demonstrate measurement and verification proficiency to the instructor:
- Hampden House – mock up setting for envelope, duct, and mechanical system testing
- Child Care Center – 5,000 sq. ft. building that is audited for the purpose of creating reports and
presenting the finding to the class.

Completion of the audit and presentation are part of the grading and certification structure for
the United Association (Attachment Five).



Category HERS Rater UA Certified Energy Auditor (CEA)
Pre-requisite None 1. Five year Apprenticeship, Mechanical

Equipment Service (MES) Training, or Equal
2. Pass the HVAC STAR Mastery Exam

Attend Class Not required Mandatory
Subjects Covered Basic principles of building science Apprentice/MES Related Science Manual

Thermal resistance of insulation materials Apprentice/MES HVACR Manual
Blower door testing procedures CEA Energy Audit Manual
Duct leakage testing procedures CEA Energy Audit Manual
Variations in construction types CEA Energy Audit Manual
Types and efficiencies of windows CEA Energy Audit Manual
Types and efficiencies of heating, cooling, water
heating, and lighting systems

CEA Energy Audit Manual

Characteristics of space conditioning and hot water
distribution systems

Apprentice/MES HVACR Manual
Hydronic Manual

Types of thermostatic controls Apprentice/MES HVACR Manual
Determination of air leakage CEA Energy Audit Manual
Determination of fuels used by major appliances CEA Energy Audit Manual
Utility rate structures CEA Energy Audit Manual
On-site inspection procedures CEA Energy Audit Manual
Producing a scaled and dimensional drawing of a
house

Apprentice/MES Drawing Interpretation &
Plan Reading Manual

Calculating the area of rectangles, triangles, circles,
ovals, and combinations of these shapes

Apprentice/MES Related Math Manual

Calculating the volume of boxes, pyramids, spheres,
and other geometric shapes

Apprentice/MES Related Math Manual

Completing a home energy rating checklist or
entering data into a home energy rating software
program

CEA Energy Audit Manual
EPA Portfolio Manager

Completing a home energy improvement analysis CEA Energy Audit Manual
Basic knowledge of financial incentive programs
and energy efficient mortgages

CEA Energy Audit Manual

Communicating the benefits of energy saving
measures and practices to the consumer

CEA Energy Audit Manual

Quality Assurance 1% annually NITC Quality
Assurance

10% Annually



ADDED VALUE BY THE UA TECHNICIAN

The HERS Rater is not in compliance with EPA Section 608 and therefore does not carry a CFC
license.  Every UA HVACR Technician earns the appropriate level of CFC licensing for execution
of their daily work.  UA HVACR Technicians work within the EPA guidelines to start-up, charge,
commission, evaluate and measure the performance of all mechanical systems.

CONCLUSION

Approval of this request for equal status will positively impact the budget and schedule of the
project since the UA Acceptance Test Technician can complete the Certificate of Acceptance
absent the cost of a third-party vendor.

The Certified Energy Auditor Program administrated by the United Association and verified by
NITC meets and exceeds the Nonresidential Field Verification and Diagnostic Test Procedures
outlined in Appendix NA2.
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HERS Rater
CERTIFICATION REQUIREMENTS

A certified home energy rater must successfully complete training by a RESNET Accredited
Rater Training Provider and must be certified by a RESNET Accredited Rating Provider.

A rater must successfully complete training by a RESNET accredited rater training organization.
The training is conducted in accordance with a syllabus developed by RESNET. The training
addresses:

Basic principles of building science (i.e., viewing the home as a system)

Thermal resistance of insulation materials

The minimum rated features for buildings

Blower door testing procedures

Duct leakage testing procedures

Variations in construction types and their ramifications

Types and efficiencies of windows

Types and efficiencies of heating, cooling, water heating, and lighting systems

Types and characteristics of space conditioning and domestic hot water distribution
systems

Types of thermostatic controls

Determination of air leakage

Determination of fuels used by major appliances

Utility rate structures

On-site inspection procedures

Producing a scaled and dimensioned drawing of a home

Calculating the area of rectangles, triangles, circles, ovals and combinations of these
shapes
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Calculating the volume of boxes, pyramids, spheres, and other geometric shapes

Completing a home energy rating checklist or entering data into a home energy rating
software program

Completing a home energy improvement analysis or entering data into a home energy
rating software program that performs improvements analysis

Basic knowledge of financial incentive programs and energy efficient mortgages

Communicating the benefits of energy saving measures and practices to the consumer

Quality assurance

ATTACHMENT TWO



UAT 410 Energy Audit Certification
Pre-class Worksheet

NAME:______________________________ LOCAL:_____________

1. If 1400 cfm of air passes through a furnace rated at 80% AFUE
and the temperature of the air increases 60 deg F, how much
heat in BTU will be transferred to the air?

BTU = CFM x 1.08 x TD

Determine the bonnet capacity if: INPUT = BTUH / AFUE

2. Water pipes with a surface temperature of 50 deg F are running
through an area maintained at 70 deg F.  What is the maximum
relative humidity that can be maintained without condensation
on the pipe surface?  (use the attached psychrometric chart)

3. The manufacturer’s data sheet states that the pressure drop
through the chiller is 10 ft. at a flow rate of 100 gpm.  What
would the pressure drop be at a 120 gpm flow rate?

ATTACHMENT THREE



4. Heat input can be measured by clocking the gas meter to
determine the rate of gas flow, in cubic feet per hour, then
converting the result to heat input by multiplying the rate of gas
flow in cfh by the heat content.  What are the steps in the
procedure for determining rate of gas flow in a residence?

5. Given the following thermal resistance (R value) for a particular
wall construction:

a) outside surface coefficient……….0.17
b) brick, 4” thick…………………………0.40
c) air space filled with insulation….5.30
d) gypsum wallboard………………….0.45
e) inside surface coefficient…………0.68

What is the “U” value for this wall?

U = 1 / RT

RT = R1 + R2 + R3, etc.

ATTACHMENT THREE



6. A substance has the following properties:
Specific heat when in solid state………………=0.40
Specific heat when in liquid state…………….=0.90
Specific heat when in vapor state…………….=0.30
Latent heat of fusion………………………………=120 Btu/pound
Latent heat of vaporization……………………..=800 Btu/pound
Melting point………………………………………….=40 degF
Boiling point…………………………………………..=120 degF

Calculate the TOTAL amount of heat which will be absorbed
when 15 pounds of the solid substance at a temperature of 30
degF is changed to a vapor at a temperature of 130 degF.

SH = Weight x Specific Heat x TD
LH = Weight x Constant
TH = SH + LH

7. Tests of an air conditioning system made while the refrigeration
sub-system was operating at full capacity show the supply fan
motor to be drawing exactly rated current of 25.4 amperes.  If
the refrigeration system is turned off, the motor will

a) draw more amps c) draw the same amps

b) draw less amps d) be overloaded
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8. A hot water terminal unit has a specified capacity of 120,000
BTUH when supplied with 20 GPM of 180 deg F water.
Detemine the leaving water temperature (LAT).

BTUH = 500 x GPM x TD

9. Given the following cooling coil conditions:

3,000 CFM of standard air
EAT:  82F DB, 71F WB
LAT:  62F DB, 58F WB

BTUH = CFM x 1.08 x TD
The sensible heat removal is approximately:

a) 6,400 BTUH
b) 33,000 BTUH
c) 65,000 BTUH
d) 133,000 BTUH

BTUH = 4.5 x CFM x (H1 – H2)
The total heat removal is approximately:

a) 13,000 BTUH
b) 66,000 BTUH
c) 133,000 BTUH
d) 260,000 BTUH

10. A motor is rated at 1 HP 120 volts and 15 amps full load
current.  During a test, measured actual voltage at motor is 105
volts and measured current is 12 amps.  Without considering
the no-load current, the motor under test conditions is
producing approximately _________ HP.
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UAT 410

Hampden House Energy Audit

Practical Examination Lab
Great Lakes Training Center, Ann Arbor, MI
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Building Airtightness Test Form

Customer Information:
Name:

Address:
City:
State/Zip:
Phone:
Email:

Building Address: (if different from above)

Street:
City/State:

Building and Test Conditions:

Date:
Time:
Indoor Temperature (F):
Outdoor Temperature (F):
Volume (ft3):
Floor Area (ft2):
Surface Area (ft2):
# Bedrooms:
# Occupants:
Wind Shielding:

Comments:

Test #1 Depress ______      Press ______

Pre-test Baseline Pressure: ______ (Pa)

Bdlg Press.
(Pa)

Flow Ring
Installed

Fan Press
(Pa)

Flow
(cfm)

Post-test Baseline Pressure: ______ (Pa)
Fan Model/SN: ___________________________________

Results:

CFM50:

ACH50:
CFM50/ft2:
Mpls Leakage Ratio:

Test #2 Depress ______      Press ______

Pre-test Baseline Pressure: ______ (Pa)

Bdlg Press.
(Pa)

Flow Ring
Installed

Fan Press
(Pa)

Flow
(cfm)

Post-test Baseline Pressure: ______ (Pa)
Fan Model/SN: ___________________________________

Results:

CFM50:

ACH50:
CFM50/ft2:
Mpls Leakage Ratio:

Example Blank Form

ATTACHMENT FOUR



Appendix E     Home Energy Article

76
DIAGNOSTIC TOOLS TO MEASURE BUILDING PERFORMANCE

Appendix E     Home Energy Article *

Infiltration: Just ACH50 Divided by 20?

average infiltration rate (ACH) = ACH50(1)
                                  -----
                                    20

*  Printed by Permission of Home Energy Magazine.
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correlation factor, N = C * H * S * L  (2)

C = climate factor, a function of annual temperatures and wind (see
Figure 1)

H = height correction factor (see Table 1)

S = wind shielding correction factor (see Table 2)

L = leakiness correction factor (see Table 3)

 average air changes per hour =  ACH50 (3)
                                 -----
                                   N
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6. Calculate N:

               N = 17 * 0.8 * 0.9 * 1.4

                         = 17

        Calculate the average annual infiltration rate:

                   ACH =  ACH50
                          -----
                           17

               = 14
                         --

                 17

               = 0.82
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DIAGNOSTIC TOOLS TO MEASURE BUILDING PERFORMANCE

Number of stories               1       1.5     2       3
Correction factor "H"           1.0     0.9     0.8     0.7

Extent of shielding        well-shielded     normal     exposed
Correction factor "S"           1.2           1.0         0.9

                             small cracks           large holes
Type of holes                  (tight)     normal     (loose)
Correction factor "L"            1.4        1.0         0.7
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DIAGNOSTIC TOOLS TO MEASURE BUILDING PERFORMANCE

Appendix F     Calculating a Design Air Infiltration Rate

The following procedure can be used to calculate a design air infiltration rate for a house from a single or multi-
point blower door airtightness test. Calculated design air infiltration rates can be used in ACCA Manual J load
calculations in lieu of the estimation procedures listed in Manual J. The calculation procedure presented below
is based on the Lawrence Berkeley Laboratory (LBL) infiltration model.  More information on this procedure
can be found in the 1997 ASHRAE Fundamentals Handbook, Section 25.34.

Note:  This calculation procedure is contained in the TECTITE test analysis software.

Determine the 4 Pascal Effective Leakage Area (ELA) of the house in square inches from the Blower Door
test data.  This can be done in 2 ways:

1. Perform a multi-point Blower Door test of the house and determine the ELA using the TECTITE
software, or

2. Perform a single-point 50 Pa Blower Door test to determine house CFM50. Multiply CFM50 by 0.055
to estimate the ELA of the house in square inches. This procedure assumes the "House Leakage Curve"
has a slope (or "N" value) of 0.65.  Research has shown that N = 0.65 is a reasonable assumption for a
large sample of houses.

Determine the Stack Coefficient (A) and the Wind Coefficient (B) for the house from the Tables below:

Stack Coefficient (A)
House Height (Stories)

One Two Three
      0.0156 0.0313 0.0471

Wind Coefficient (B)

Shielding Class House Height (Stories)
One Two Three

1 0.0119 0.0157 0.0184
2 0.0092 0.0121 0.0143
3 0.0065 0.0086 0.0101
4 0.0039 0.0051 0.0060
5 0.0012 0.0016 0.0018

Shielding Class Description
1. No obstructions or local shielding.
2. Light local shielding, few obstructions, a few trees or small shed.
3. Moderate local shielding; some obstructions within two house heights, thick hedge, solid

fence or one neighboring house.
4. Heavy shielding; obstructions around most of perimeter, building or trees within 30 feet

in most directions; typical suburban shielding.
5. Very heavy shielding; large obstructions surrounding perimeter within two house heights;

typical downtown shielding.
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Determine the air flow rate due to infiltration from the following equation:

Q  =  L x  ((A x T) + (B x V2))1/2

where:
Q = airflow rate in cubic feet per minute (CFM).
L = Effective Leakage Area (ELA) in square inches.
A = Stack Coefficient.
T = Design indoor-outdoor temperature difference (F).
B = Wind Coefficient.
V = Design wind speed (MPH - measured at a local weather station).

Frequency data for mean hourly wind speeds within the United States can
be found in a summarized printed pamphlet from the National Climatic
Center in Asheville, North Carolina, and from the Atmospheric
Environment Service in Downsview, Ontario for Canadian sites.

Convert airflow rate in CFM to Air Changes per Hour (ACH).

ACH =  (Q x 60) / Volume of House in Cubic Feet

Example Calculation

Estimate the winter-time design infiltration rate for a 2 story, 30,000 cubic foot house in Minneapolis with
suburban wind shielding.  Use a design wind speed of 20 MPH and a design temperature difference of 82
degrees F. A single-point Blower Door test of the house measured an airtightness rate of 2,350 CFM50.

Estimated ELA in square inches = 2,350 x 0.055 = 129.25

Q  =  129.25 x ((0.0313 x 82) + (0.0051 x 202))1/2

   =  277.4 CFM

ACH = (277.4 x 60) / 30,000  =  0.55 ACH
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