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A b O Ut N C | If you don’t measure, you’re just guessing™

Who we are NCI High Performance Philosophy
* Founded in 1993 » NCI promotes performance-based HVAC
* Our core purﬂose is helping people contracting

survive and thrive

* Field measured performance metrics inform
* We want to help elevate HVAC diagnostics and ensure success of new

ﬁgﬁéagaﬂaﬁrﬁgscggfﬁf@ﬁ[g B’}’g‘o installations, retrofits, renovations, and

healthy safe and efficient maintenance

e We do this by providing training, e ASHRAE 221 is the industry standard
certification, and support to HVAC approach for measuring installed system
contracting companies large and performance that we teach in our Residential
small and Commercial System Performance classes
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What is Standard 2217

* Method for field measurement
and calculation of
e Heating System Performance Ratio
e Cooling System Performance Ratio
* Installed Cooling System EER

e Applies to single-zone unitary split
and packaged DX cooling, air-
source heat pump, and
combustion furnace systems of
any capacity and with forced-air
distribution systems
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Key Measurements and Data

HSP-r CSP-r ICS-eer
» Total Heating Airflow through Supply  Total Cooling Airflow through Supply e CSP-rvalues plus:
Registers Registers
* Average Temperature through Supply ~ * Average Enthalpy through Supply * Total Equipment Power
Registers and Return Grilles Registers a.nd Return Grilles + Supply Fan Power
 Outdoor Air Temperature e Qutdoor Air Temperature
 QOutdoor Airflow and Temperature of * Wet-bulb Temperature of Air Entering
Air Entering Equipment from Return Equipment from Return
(Systems with outside air supply only) Outdoor Airflow, Enthalpy, Wet-Bulb,
e Manufacturer Specified Heating and Equipment Entering Enthalpy
Capacity at AHRI Rating Conditions (Systems with outside air only)

 Manufacturer Specified Cooling
Capacity (Gross) at AHRI Rating
Conditions
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CSP-r Calculation

Basic Concept Actual Standard 221 Method

Measured System Btu/h = 4.5 x e Accounts for non-standard air density
Total Supply Airflow x through instrumentation adjustments

(Return Enthalpy — Supply Enthalpy) e Accounts for outdoor air impacts to
return air and indoor coil entering air

Measured System Btu/h (when outdoor air ventilation is
Gk = Rated Btu/h provided by the system)
* Provides standardized adjustment
csp. = 22400 _ oo factors for rated capacity under the
" 36,000 test conditions (adjusts for outdoor

temperature and equipment entering
wet bulb)
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Instrumentation

Bare Minimum Full Suite
 Air Balancing (Capture) Hood

* Multisensor
Thermometer/Psychrometer

e Digital Vane Anemometer
e Digital Thermal Anemometer

e Manometer, Pitot Tube, &
Velocity Grid

e Electrical Power Meter
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Calculator Tool

https://nciutilityservices.com/ashrae-221/
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https://nciutilityservices.com/ashrae-221/

NCI ComfortMaxx Web App
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HVAC Contractor Use:
Proving Performance to Customers

* NClI’s core use — teaching
contractors to use measured
performance in their business

* Test In — Assess existing system
performance, diagnose issues,
evidence-based sales

e Test Out — Verify performance of a
new install, retrofit, or renovation

* Maintain — Periodically re-test to
ensure continued performance

e See this month’s issue of High
Performance HVAC Today foran ~ HVACToday.com
article explaining how this works
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https://hvactoday.com/magazine/202302/#page=1
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| CS‘ee 1 Data Installed System Efficiency Distribution
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Installed Cooling System EER

B Test Inn=856 M Test Out n=469

Average Field Measured Performance Test Out M

Installed Cooling System EER 6.7 (61%) 9.0 (82%) 34%



Contractors: ncicertified.com

Certifying System Performance

Homeowners: ncicertified.net

* 3rdParty Certification of system
performance offered to
contractors by NCI

e “Silver” or “Gold” levels based
on key performance metrics
e Airflow
e Static Pressure
* Equipment Performance
e System Performance
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https://ncicertified.com/
https://ncicertified.net/

Ongoing Maintenance

* Once a system is certified, high
level performance can be
tracked with just 3 easy to
gather data points

e Deviations indicate a change or
deterioration in system
performance, diagnostic starting
points
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Jtility Program Use:

: : . Download the whit :
? red ICtI ng HVAC Efﬂ clen Cy htf:ps:r/'/:?iutili’c?/servicizisr?\r/whitepapers/
Program Savings

Deemed Savings Performance-Based Savings
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https://nciutilityservices.com/whitepapers/

Alternative to Checklist-Based QA/QC

Excerpt: ACCA Standard 5 HVAC * Long checklists add
Quality Installation Specification administrative burden, make

things more likely to slip through
the cracks, don’t necessarily
ensure high performance

e Standard 221 could be required
producing between 1 and 3
performance metrics per install

 Sample of systems for each
contractor verified by program
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Code Compliance Acceptance Testing

Prescriptive e CSP-r
Acceptance Performance- e HSP-r
Based Acceptance

e |CS-eer
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Summary of Applications

Current Applications Potential Future Applications

* HVAC Contractor e Performance-based savings
* Diagnostics estimation
* Sales * Energy Efficiency program
 Verification verification

* Maintenance : cre s
e Code compliance verification
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Resources

e Buy Standard 221: https://www.techstreet.com/standards/ashrae-221-
20207?product id=2185614

e Download the 221 Calculator: https://nciutilityservices.com/ashrae-221/

e Learn About ComfortMaxx:
https://nationalcomfortinstitute.com/pro/index.cfm?pid=1054

e Read Articles on Measured System Performance: https://hvactoday.com/

e Read NClI’s White Paper on Performance-Based Savings:
https://nciutilityservices.com/whitepapers/

e Get Trained and Certified by NCl in Residential or Commercial System
Performance:
https://nationalcomfortinstitute.com/pro/index.cfm?pid=940
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https://www.techstreet.com/standards/ashrae-221-2020?product_id=2185614
https://www.techstreet.com/standards/ashrae-221-2020?product_id=2185614
https://nciutilityservices.com/ashrae-221/
https://nationalcomfortinstitute.com/pro/index.cfm?pid=1054
https://hvactoday.com/
https://nciutilityservices.com/whitepapers/
https://nationalcomfortinstitute.com/pro/index.cfm?pid=940

Questions?

Contact me: benl@ncihvac.com
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