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Paul Yankie- Partner 
Sales/Operational Support 

1

Jeremy Begley –Partner 

Day to day Operations/Sales 
2

HVAC Design Services 
Residential , Light Commercial 

Test and Balance and Functional Testing  

Residential , Light Commercial  

Commissioning 
Residential, Light Commercial 

Services  
What WE Do

Partners Services  
Who We Are   E 

Do



Learning Objectives 
The Stuff To Take With You 

DESIGN COMMISSIONING STANDARDS THAT APPLY COMMISSIONING PROCESS 

Understand the basic ACCA

Residential Design Process and

why true HVAC Design is

necessary for occupant and

building health.

Define Commissioning as it

applies to Residential HVAC.

Learn how a design that

considers occupant and

building safety can fail if a true

commissioning process is not

used.

Get to know RESNET/ACCA

Standard 310 and ASHRAE 221

Similarities and Differences

Outline the full residential

HVAC commissioning process

necessary to ensure optimal

efficiency, occupant and

comfort ,health, and safety and

promote building durability.



“ACCA  is the only 
nationwide non-profit 

association for professionals  
that install and maintain 

HVACR systems “ .

The American National 
Standards Institute is a 

private, non-profit 
organization that 
administers and 

coordinates the U.S. 
voluntary standards and 
conformity assessment 

system.”

“RESNET  is a recognized 
national standards-making body 

for building energy efficient 
rating and certification systems 

in the U.S.”

“Mission- To serve humanity by 
advancing the arts and sciences 

of heating, ventilation air 
conditioning, refrigeration and 

their allied fields.” VHS 
plaid.

STANDARDS 
O R G A N I Z A T I O N S  T H A T  C R E A T E D  T H E  

American Society of Heating, 
Refrigerating and Air-
Conditioning Engineers 
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The Late 
Rob Falke

Excerpt and Picture Credit: 
June Issue of HVAC Today 
– tribute by NCI CEO 
Dominick Guarino 
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P r o c e s s

Overview of Residential Design Components 

ACCA

Residential
Design 

Picture Credit: acca.org
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“Jack will be remembered as a dedicated contractor and champion of 

ACCA. His positivity, generosity, knowledge, and determination 

touched the entire industry “- Barton James President and CEO at 

ACCA 

“The Problem 
with the 
residential HVAC 
industry is ANY 
DAMN THING 
WORKS”-Jack 
Rise  

1
Understanding Manual J®

2
Written By Jack 

Understanding Manual D®

Picture and Quote Credit: 
https://hvac-
blog.acca.org/acca-mourns-
the-loss-of-jack-rise
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ACCA DESIGN 
MANUALS

3
2

1

Picture Credit : 
acca.org



“The Eighth Edition of Manual J (MJ8) estimates heating

and cooling loads for all types of residential, low rise , low

rise-Structures. Computer Software(spreadsheet template,

or full featured program) is required for the full Manual J

procedure. “ – Manual J Residential Load Calculation

Eighth Edition Version Two” – “Overview of This Manual “

Picture Credit: www.acca.org/standrds /approved-software

Manual J 

A C C A  A p p r o v e d  S o f t w a r e _

SOFTWARE
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“Any attempt to add other safety factors or to 

manipulate the result may result in 

unacceptable performance.(especially at part 

 

Garbage In
Garbage Out

“Be honest and aggressive. Manual J is an engineering 

tool that has an inherent  and appropriate factor of 

safety.”

Section2-3



Internal Gains/ Orientation 

Internal loads should be 
added to areas in use 

during peak load times 
only.  As built 

orientation should be 
used.

Thermal Values 
Wall, ceiling and floor 
insulations levels as 

well as window U and 
SHGC values need to 

be exact

CFA/ Window Area
Conditioned Floor Area 

should be entered into the 
software “outside wall to 
outside wall”.  Window 

area should be measured 
“rough opening to rough 

opening”

Design Temperatures
Indoor design temps 

should be 70° F  winter 
and 75° F Summer and 
outdoor design temps 

Should use the ASHRAE 
99% and 1% Design 

temps  

Ventilation/Infiltration 

Ventilation should be 
calculated using 

ASHRAE 62.2 and 
Infiltration should be 

based on measured or 
predicted ACH 50 

THESE ITEMS HAVE THE BIGGEST AFFECT ON THE FINAL LOAD 
MAIN MANUAL J INPUTS
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“ANSI/ASHRAE Standard 62.2, Ventilation and Acceptable Indoor Air 

Quality in Residential Buildings, defines the roles of and minimum 

requirements for mechanical and natural ventilation systems and the 

building envelope intended to provide acceptable indoor air quality in 

residential buildings)”

Ventilation  is 
Calculated and Accounted 
for in Load

“JHA or Energy Program Typically Determines Which 

Version of 62.2 is Used .”

Versions 2010-2019



Oversized

Equipment:
Short Cycling

Increased Wear and Tear 

Lack of Dehumidification

Poor Indoor Air Quality 

Poor Comfort 

Wet Buildings 

High Energy Bills 

1

Undersized 

Equipment :
Poor Comfort (system can’t 

keep up during peak heating 

and cooling

High Energy Bills

Increased Wear and Tear 

Possibility of Unhealthily Low 

Humidity 

1

The two direct outcomes of a bad load
caculation are oversized or undersized
equipment. There are then consequences
of installing oversized or undersized
equipment.

CONSEQUENCES 
OF A BAD LOAD 
CACULATION 
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“ACCA will form a working group of industry leaders to update Manual S.  ACCA is aware that 

today’s housing stock is constructed to be more energy-efficient and requires less heating and 

cooling.  Therefore, ACCA will consider this, along with the improved heating capacity of 

multi-stage and variable speed heat pumps, which may allow them to provide heat for an 

entire dwelling. Updates to Manual S will guide contractors to select the right equipment 

based on expanded performance data rather than marketing claims.”- aac.org/news/release 

Nominal
Sizing Is Garbage In

Use OEM Expanded Heating and Cooling Data at Design 

Conditions 

Last revised 2014 
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“Manual LLH deals with the unique HVAC design issues associated with homes 
that exhibit low cooling and /or heating loads (per Manual J® load calculations) 
and identifies equipment options / approaches to address these issues. The 
manual augments the explicit instructions provided in the ACCA residential 
HVAC design process … load calculations, duct design, equipment selection, 
grille/register selection and placement, zoning, and dehumidification for 
residential applications; per the underlying ACCA Manuals J® / D® / S® / T® / 
Zr® / SPS® / RS®.”

Code Built Homes
Can Be Low Load 

A “Low Load Home” is any home with  a load of 

1200sqft/Ton or smaller “

Last revised 2019 
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“Making Manual  S  
Super ”

“ACCA’s Manual S: Residential Equipment Selection is under revision as part of the routine requirements set by the American 

National Standards Institute (ANSI).  ACCA saw this as the perfect opportunity to meet the growing desire to expand the use of 

renewable energy, a trend some call electrification.  Manual S has been a code requirement for five years.  As it continues to gain 

recognition and is implemented by more jurisdictions, this is the perfect time to make Manual S “super.”- ACCA HVAC Blog

Heat Pumps
• Heat Pumps that use 

dehumidification can be bigger 

• Variable capacity heat pumps 

can be sized towards the 

heating load 

Dehumidification
• Sizing residential dehumidifier 

loads  

• Larger over sizing variances for 

projects with aux dehu

• Refine and streamline minimum 

requirements

• Ensure the manual retains clear, 

consistent guidance.  

Mandatory Language
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“For a given operating condition, duct performance is summarized by a set of 
variables, which are : airway size(diameter or equivalent diameter),airflow 
rate(CFM), airflow velocity(Fpm), and friction rate(IWC/100 Ft)-these variables 
are interdependent.” 

“Poor heating and cooling performance is commonly attributed to inadequate 
equipment size when the actual problem is a restrictive or deficient duct system”

Keep Ducts 
Straight and Rigid  

“Load Calculation Determines Airflow Requirements”

Equipment Performance Data Determines Blower 

Performance” 

Last revised 2014 



Witten Equipment Specification 

Single page that lists 

project parameters,  

equipment type and model 

numbers, quantity and  

zone served.

Per System Instructions  

One page per system or zone, 

may contain duct fitting types, 

line set length, air flow 

settings, ventilation rates ect.

Duct and Equipment Layout

Scaled one- or two-line 

diagrammatic showing 

equipment placement, duct 

size and length, and register 

and grille size and placement.   

Manual JSD Documentation 

Should Include at a minimum per 

system ,The Manual J Project 

Summary  and Air Flow Detail Page, 

Manual S Compliance Page and 

Manual D System Summary and 

Static Pressure and Friction Rate 

What The Client or Installing Contractor Receives  
Deliverables 



Design Report
The design report can be in 

proprietary custom format, 

the same format you gave the 

client and contactor or the 

RESNET 31 0 Design Report as 

shown here .

Scaled one- or two-line 

diagrammatic showing 

equipment placement, duct 

size and length, and register 

and grille size and placement.   

What The Rater or Commissioning Agent Receives 
Deliverables 

Layout Equipment Submittals 

Most current submittals for all 

equipment to be installed .



The “Mission” of 
HVAC 
Commissioning

• HVAC commissioning is a testing and 
reporting process that takes place at the 
end of an HVAC system installation. It 
documents the system was installed and 
is performing  according to designer’s 
and manufacturer’s requirements. 



B a s i c

A d v a n c e d

T h e  G o l d  
S t a n d a r d  

Acceptance testing checks whether individual 

components  or pieces of equipment are installed 

properly, and that equipment will operate according to 

manufacturers specifications and industry standards   

A c c e p t a n c e  Te s t i n g  

Addresses equipment interoperability and project goals 

as defined by HVAC design and specification.  

V e r i f i e d  t o  M e e t  P r o j e c t  G o a l s  

The performance rating summarizes the result of the  

commissioning.  It establishes the value of the 

commissioning by providing a benchmark of actual 

system performance at time of installation . 

S y s t e m  P e r f o r m a n c e  R a t e d   

Levels Of  Commissioning 

Acceptance 
Testing 

Verified 
to meet 
Project 
Goals 

System 
Performance 
Rated  



Elements of HVAC Commissioning 

Verify  System is 
Designed For Optimized 

Results

Verify Installation is 
Completed According to 

all Performance 
Specifications

Ventilation and 
Dehumidification 

Equipment is Set-up 
according to OEM 

Specification 

Verify The System is 
Tested and Balanced (or 
on Residential Systems  

at a Minimum Total 
Airflow Meets Design)  

Verify Ventilation Rate 
Meets ASHRAE Design 

Minimum 

Measure and Record 
System Watt Draw and 

Amperage 

Verify Refrigerant and 
Combustion are 

Measured and Adjusted  

The Performance of 
the HVAC System is 
Verified and Rated 

Ensure The Building’s 
Performance is Verified.

Verify Duct leakage 
Meets required 

Tolerances 





ANSI/RESNET/ACCA 310-
2020 DEFINED PURPOSE 

“This Standard establishes the procedures, 
tolerances, and record keeping practices for 
evaluating and grading elements of an 
HVAC system’s design and installation. This 
standard is intended to support consistency 
in energy ratings and labeling. It is intended 
for use by home energy raters, energy 
auditors, or HVAC contactors”. 

ANSI/RESNET/ACCA 310-2020



Installation 
Defects In HVAC 
Systems Are 
Commonplace 

Airflow is 
Impacted By 
the 
Installation:

 Fan speed setting

 Components attached to the 

system

 Duct system installation quality 

Refrigerant 
Charge is 
Impacted By 
the 
Installation:  

 Length of refigerant line

 Change in height between indoor 

and outdoor section 

 Inital charge 

 Airflow 



03
STEP02

STEP
04
STEP

01
STEP

05
STEP

Total Duct Leakage 
Grade III

Grade I or II

Design Review 
Tolerance not Met 

Tolerance Met 

Blower Fan Airflow 
Grade III

Grade I or II

Refrigerant Charge 
Grade  III
Grade I

Blower Fan Watt Draw 
Grade III
Grade I or II



The Five Tasks are Designed to be Completed In Sequence (Each task tolerance must be met to move to the next task)

The Five Tasks of Standard 310



01

02 04

05

Floor and Window Area 

Floor Area per Zone:             
Actual (modeled home) is between 
300 ft2   smaller and 100 ft2   larger 

than HVAC design
Window Area Per Zone: 

Actual is between 60 ft2 smaller and 
15 ft2  bigger than the HVAC design 

Internal Loads

# of Occupants used in HVAC 
Design: must be within +/2 of 

bedrooms +1 
Internal Appliance Loads :
Must meet ACCA Manual J 
guidelines or have verified 

explanation for excessive internal 
loads

Indoor/Outdoor Design Temps

Indoor Design Temp:
Winter 70° F Summer 75° F

Outdoor Design Temps:
Energy Star Min for Area

Insulation and Window Values

Insulation:
Actual home predominant AGW R-value 

is within +/- R-2 of HVAC design; 
predominant ceiling  insulation R-value 

is within +/- R-4 of HVAC
Window Values:

Predominant U and SHGC values of 
actual home windows are within 0.1 of 

HVAC Design 

Ventilation and Infiltration Rates 

Ventilation : 
must match ventilation rate calculated 

and used in energy model 

Infiltration :
Must use ACH 50 defined in project 

goals 

Evaluate the Design 
Task 1 

03

Rater reviews design documentation for completeness and compares it to 
dwelling. The following key features must fall within defined tolerances. (If 
tolerances aren’t met stop here)



Other Field Verification Required During 
Blower Airflow Evaluation Step 



Grade I Grade II Grade III

Rough
<3 Returns- 4 cfm/100sqt or 40 cfm total 
≥3 Returns -6 cfm/100sqft or 60 cfm total

Final
<3 Returns- 8 cfm/100sqt or 80 cfm total 
≥3 Returns -12 cfm/100sqft or 120 cfm total

Rough 
<3 Returns- 6 cfm/100sqt or 60 cfm total 
≥3 Returns -8 cfm/100sqft or 80 cfm total

Final
<3 Returns- 10 cfm/100sqt or 100cfm total 
≥3 Returns -14 cfm/100sqft or 140 cfm total

N/A 
Grade III is a hard stop 

Evaluate Duct Leakage 
Task 2 



Evaluate Blower Fan Airflow 
Task 3

Flow Grid 
Most accurate and versatile.

OEM Static Pressure Table 
Can be very accurate, requires 

blower fan chart or curve.

Flow Hood 
Can only be used with 3 or less 

returns .

Pressure Matching 
Only works with 2 tons and under.

Results are 
Compared 
To Design 

Airflow 
Not Each Register

Single 
Measurement

(Not each 
register) 

Grade II

Grade III



Task 3 – Blower Fan Airflow Grading Scale 



Plug in Meter 
Not likely to be used in this 

market (some rural 
municipalities allow plug in 

AH’s and furnaces.)

Clamp On Watt Meter 
Most likely to be used in this 

market (Most common way to 
take watt and amp draw 

professionally.)

Utility Meter 
Highly unlikely to be used 
(This method requires all 

breakers except AC and AH to 
be turned off)

Grade I,II or III Allowable 
Regardless of result you may 

move on to next step.

Blower Fan Watt Draw 
Task 4 



Task 4- Blower fan Watt Draw Grading Scale 



Charge is Okay

Grade 1 

Charge is not Okay 

Grade III

Measurement of 

Temperature in Air and 

Refrigerant Lines 

None Invasive Method 

Must be used for extreme 

temps and Mini/Multi-Split 

Systems 

Weigh in Method 

Evaluate Refrigerant Charge 
Task 5 

GO

Stop



Task 5- Refrigerant Charge Grading Scale 

Piston or Capillary Tube TXV or EEV 





ANSI/ASHRAE 
Standard 221-2020 
DEFINED PURPOSE 

• “The purpose of this standard 
is to prescribe a field 
evaluation and test method to 
measure and score the 
performance, in terms of 
delivered cooling or heating 
capacity or cooling efficiency”

ANSI/ASHRAE 221-
2020





Breakdown of 
the use of  
Standard 221 
In Your 
Commissionin
g Process 



Gather Equipment Name Plate Data 
Record required system Information 
Start system with the controls calling for max cooling 
System Must be In Steady State  for 15 mins for Testing   

Measure , Record and Total Airflow
Std 221 Requires all Grilles to be Read and Totaled ( Total 

airflow is all that’s needed for BTU Formula)  

Measure Wet Bulb
Measure wet bulb at three central supply registers and three 
central  return grilles 

Calculate System Enthalpy
Convert wet bulb to enthalpy 
Avg supply enthalpy, Avg return enthalpy
Subtract avg return enthalpy from avg supply enthalpy

Calculate System Performance 
Multiple conditioned space enthalpy by total airflow and 
Btus/hr multiplier (usually 4.5)  to get total delivered Btu’s  

Calculate System Performance Score 

Divide delivered Btus/hr by design Btus/hr

Test Procedure 
Cooling System Performance Rating

Prepare System for 
Inspection 
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Std 310 “Tasks” are clear indicators of 

where system failures are taking place

As a Diagnostic Tool 

Std 310 in 
Practice 

Creative

Portfolio Slide
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Additional 
Information 
to be 
Collected 



Wirelessly Complete Most Tasks 

Uniformed Measurement  and Reporting 

No Data Lost in Between Visits 

Live QA for Client or Program 

Probe and App Use 
M e a s u r e m e n t  a n d  R e p o r t i n g  O p t i o n s  



Builder and 
Contractor  
Benefit -
Peace of Mind -
providing a benchmark of 
actual system performance at 
the time of installation

1

Builder and 
Contractor 
Benefit- HVAC 
Contractor doesn’t 
need to be HQUITO 
certified to participate 
in ES program 

3
Builder 
Benefit-
Can Increase HERS 

Score / Gets Closer to 
45L Compliance  

2

Contractor 
Benefit – Not 
automatically blamed 
for comfort problems. 
Builder can explore 
building defects first. 

4

Benefits to 
What you Should Love



THANK
YOU

“Home of the Verified 
Design" 

FINISH

mailto:info@hvacdesignpartners.com
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