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DESIGN

Understand the basic ACCA
Residential Design Process and
why true HVAC Design is
necessary for occupant and

building health.

Learning Objectives

The Stuff To Take With You

A

COMMISSIONING

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.

STANDARDS THAT APPLY

Get to know RESNET/ACCA
Standard 310 and ASHRAE 221

Similarities and Differences

COMMISSIONING PROCESS

Outline the full residential
HVAC commissioning process
necessary to ensure optimal
efficiency, occupant  and
comfort ,health, and safety and

promote building durability.



ORGANIZATIONS THAT CREATED THE

STANDARDS

.

i ,
ACCA. RESNET. AS@ T e

. P . RESIDENTIAL ENERGY SERVICES NETWORK
Air Conditioning Contractors of America

American Society of Heating,
Refrigerating and Air-
Conditioning Engineers

"ACCA is the only : The American National

Standards Institute is a " o :
private, non-profit RN (B0 mREeE s advancing the arts and sciences

association for professionals L " national standards-making body of heating, ventilation air
organization that - i :
for building energy efficient

“Mission- To serve humanity by

nationwide non-profit

that install and maintain administers and conditioning, refrigeration and

" ) rating and certification systems
HVACR systems f coordinates the U.S. their allied fields.”

inthe US."
voluntary standards and

conformity assessment

system.” LN




The Late
Rob Falke

The culmination of his work and
what would become his final legacy,
began in 2016 when Rob convineed
ASRHAE (the American Society of Re-
frigeration, Heating and Air Condi-
tioning Engineers) to let him form and
chair a committee to develop a Na-
tional Standard for measuring the per-
formance of installed HVAC systems.

After four years of painstaking work,
in large part due to Rob’s leadership,
perseverance, and great people skills,
in 2020 ANSI/ASHRAE Standard
221: a “T'est Method To Field-Mea-
sure And Score The Cooling And

Heating Performance Of An In-
stalled Unitary HVAC System,”
was published. This standard truly
embodies Rob’s vision of how the in-
dustry should test and rate HVAC sys-
tem performance.

Excerpt and Picture Credit:
June Issue of HVAC Today
— tribute by NCI CEO
Dominick Guarino

SquareBox




System Design Process

ACCA ACCA
ACCA Residential Commercial
Manuals Manuals
Residential = - -
|
Design
Zr —
Process
T Q
Overview of Residential Design Components S cs

=y

1

Picture Credit: acca.org
SquareBox




~CA Mourns the Loss of JaCK RISt

-

L i1

“The Problem
with the
residential HVAC

industry is ANY
DAMN THING
WORKS"-Jack
Rise

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

1 2

Written By Jack

Understanding Manual J® Understanding Manual D®

)

ACCA.

Understanding Manual D

“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

SquareBox




System Design Process

ACCA ACCA
Residential Commercial
Manuals Manuals
System Concept RS cs
Load Calculation J N

MANUAL

MANUA L

Air I .
Distribution T Q = b g
Eadbment ! P

Selection
Duct Size
I Calculation D Q

Adijust, Test, Balance B B

Residential Loz
=] e
ealculatlnn Hank Rutk ;

esidential

ACCA DESIGN P
MANUALS Famonlentc:.

SquareBox [ [ | acca.org
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ACCA Approved Software_

Manual J

“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 “

SOFTWARE

Powered by ACCA Manual J - Full Residential Load Calculation

(Supports Block Load™, Room-by-Room Load™, Zone-by-Zone™ and
Adequate Exposure Diversity™ or AED™ Calculations)

Wrightsoft Right-J8 Windows
Elite RHVAC Windows
Adtek Acculoads Windows
Florida Solar Energy Center's EnergyGauge Windows
Carmelsoft HVAC ResLoad-] iPad

Avenir M8 Editions of HeatCAD and LoopCAD Windows

Cool Calc Manual | Browser

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




In
Garbage Out

I

; E '-.4 1 =
Residential |. 
calculatlon Hank Ru tkowk PE.

“Be honest and aggressive. Manual J is an engineering
tool that has an inherent and appropriate factor of

safety.”

N FIRETHEDITFIEN

"Any attempt to add other safety factors or to

manlipulate the result may result in
n e unacceptable performance.(especially at part



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

MAIN MANUAL J INPUTS

Thermal Values

Wall, ceiling and floor
insulations levels as
well as window U and
SHGC values need to
be exact

Internal Gains/ Orientation

Internal loads should be
added to areas in use
during peak load times
only. As built
orientation should be
used.

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

Ventilation/Infiltration

Ventilation should be
calculated using
ASHRAE 62.2 and

Infiltration should be

based on measured or
predicted ACH 50




Calculated and Accounted
oot for in Load

Ventilation and
Acceptable

Indoor Air Quality in
Residential Buildings

Sem Appencin [ for approval cate - the ASHEAE Starderts Crmameses, the A4e#UAF Board of Dascon, and the Amecan Versions 2010-2019
Marsansd brmndudy bummas

Mi—ﬁimdrmmw mwmmmwwnm
L T A S Y d o nckdends a, inchetbng provedure for
timely, & : uumu : mﬂuqmunmmmwm
o, aed dascs 4 i form o the ASHRAE velmite (wrw sihrasong) o s papar
hhﬂhh—hdmhhﬂhdnmhﬁwhwhh
ASHAAE wepbuits (weves sbvan org) or feom ASHILAE Comoeaer Sorvics, |91 Tullialy
Eevadl; peddersiashvmaorg, Fas: §TEAI0IIED. Telophona: 4046308400 |
erthar i LS ard Canadly). Far roprind parsalon. o 1

i 050 | & ASHRAE. SER |CA1-2338

“JHA or Energy Program Typically Determines Which
Version of 62.2 is Used "

defines the roles of and minimum

requirements for mechanical and natural ventilation systems and the

SquareBox Jesigh building envelope intended to provide acceptable indoor air quality in

residential buildings)”



CONSEQUENCES
OF A BAD LOAD
CACULATION

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

of installing oversized or undersized
equipment.

Oversized

Equipment:

Short Cycling
Increased Wear and Tear
Lack of Dehumidification

Poor Indoor Air Quality
Poor Comfort
Wet Buildings

High Energy Bills

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

.
Jam.liup AV 8

pam 9 M




Sizing Is Garbage In

ESIﬂemla PN = Use OEM Expanded Heating and Cooling Data at Design
llent

y

Conditions

Last revised 2014

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

SquareBox i entire dwelling.




Can Be Low Load

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

1200sqft/Ton or smaller “

Last revised 2019

“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.

SquareBox




“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 Dehumidification Mandatory Language

« Heat Pumps that use + Sizing residential dehumidifier « Refine and streamline minimum

dehumidification can be bigger loads requirements

. . L 171 i L[] i
+ Variable capacity heat pumps Larger over sizing variances for Ensure the manual retains clear,

can be sized towards the projects with aux dehu consistent guidance.

heating load

SquareBox



Straight and Rigid

“Load Calculation Determines Airflow Requirements”
Equipment Performance Data Determines Blower

Performance”

Last revised 2014

|
|
|
|
-
|
|

ST

'

A

i ——

i .9
ANSI airway size(diameter or equivalent diameter),airflow

rate(CFM), airflow velocity(Fpm), and friction rate(IWC/100 Ft)-

“Poor heating and cooling performance is commonly attributed to inadequate

SquareBox . : . .. ot
- equipment size when the actual problem is a restrictive or deficient duct system”




Deliverables

Witten Equipment SpecificatioPer System InstructioBuct and Equipment LayotManual JSD Documentation

Single page that lists One page per system or zone, Scaled one- or two-line

may contain duct fitting types, diagrammatic showing

project parameters,

line set length, air flow equipment placement, duct

equipment type and model

settings, ventilation rates ect. size and length, and register

numbers, quantity and

“0Nne <carved

and grille size and placement.

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



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 .

Deliverables

Equipment Submittals

Most current submittals for all

equipment to be installed .

Layout

Scaled one- or two-line

diagrammatic showing
equipment placement, duct
size and length, and register

and grille size and placement.



« HVAC commissioning is a testing and

The “Mission” of reporting process that takes place at the
HV?A\C >SIBE end of an HVAC system installation. It

. documents the system was installed and
Com Ing is performing according to designer’s

and manufacturer’s requirements.




Levels Of Commissioning

Acceptance Testing

Acceptance testing checks whether individual
components or pieces of equipment are installed
System . . .
properly, and that equipment will operate according to
Pe rfO rmance manufacturers specifications and industry standards

Rated

Verified to Meet Project Goals

Addresses equipment interoperability and project goals

as defined by HVAC design and specification.

Acceptance
Testing

System Performance Rated
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 .



Elements of HYAC Commissioning

Ventilation and
Dehumidification

Verify Installation is
Verify System is Completed According to
Designed For Optimized all Performance
Results Specifications

Verify Duct leakage

Equipment is Set-up
according to OEM
Specification

Meets required
Tolerances

Verify The System is
Tested and Balanced (or Verify Ventilation Rate
on Residential Systems Meets ASHRAE Design
at a Minimum Total Minimum
Airflow Meets Design)

The Performance of Ensure The Building's

Measure and Record Verify Refrigerant and
System Watt Draw and Combustion are
Amperage Measured and Adjusted

the HVAC System is Performance is Verified.
Verified and Rated




AC CR ®
Air Conditioning Contractors of America

ANSI/RESNET/ACCA 310-2020

Standard for Grading the Installation
of HVAC Systems




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

ﬂ'.a

Airflow is
Impacted By
the
Installation:

v Fan speed setting
v' Components attached to the
system

v Duct system installation quality

Charge is
Impacted By
the
Installation:

v Length of refigerant line

v Change in height between indoor
and outdoor section

v" Inital charge

v Airflow



The Five Tasks of Standard 310

Blower Fan Airflow

Total Duct Leakage

Grade lll
Grade l or I

Design Review

Tolerance not Met
Tolerance Met

Grade lll
Grade |l or Il

Blower Fan Watt Draw

Grade |l or Il

Refrigerant Charge

Grade I
Grade |



Task 1

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

Insulation and Window Values Ventilation and Infiltration Rates

Internal Loads Indoor/Outdoor Design Temps
Floor Area per Zone: # of'Occupants usgd .in HVAC Indoor Design Temp: Insulation: Ventilation :
Actual (modeled home) is between Design: must be within +/2 of Winter 70° F Summer 75° F Actual home predominant AGW R-value must match ventilation rate calculated
300 ft2 smaller and 100 ft2 larger bedrooms +1 i . is within +/- R-2 of HVAC design; and used in energy model
g Outdoor Design Temps: ! fre ol - ay
than HVAC design Internal Appliance Loads : Energy Star Min for Area predon?slr:jir;:]i;eily_gRjzsgfla:'excR-vaIue Infiltration :
Window Area Per Zone: Must meet ACCA Manual J Window Values: Must use ACH 50 defined in project
Actual is between 60 ft> smaller and guidelines or have verified Vindow Values: goals
explanation for excessive internal Predominant U and SHGC values of
actual home windows are within 0.1 of

15 ft> bigger than the HVAC design

loads
HVAC Design




Other Field Verification Required During
Blower Airflow Evaluation Step

6.2.2.1. HVAC equipment. The specified manufacturer(s) and model number(s) of the
equipment in the Forced-Air HVAC System under test matches the installed
equipment or supplemental documentation has been collected as defined in Section
4.2.5 and verified in accordance with Section 4.3. If the installed equipment does not
match the specified equipment in the original or supplemental documentation, then
the Forced-air HVAC System shall not be further evaluated using this standard, and
Grade III shall be designated for Blower Fan volumetric airflow, Blower Fan watt
draw, and refrigerant charge.

6.2.2.2. Dwelling-Unit Mechanical Ventilation Systems integrated with the HVAC
System.

6.2.2.3. Distribution systems, including supply registers and return grilles.

6.2.2.4. An air filter with the same performance rating and metric *® as reported in
Section 4.2.5.4. %

- -

6.2.2. Verification of HVAC Components. If the following components are included in
the required design documentation for the Forced-Air HVAC System under test, they
shall be verified to be present. If these components are not operational at the time of
inspection, then the Forced-air HVAC System shall not be further evaluated using
this standard, and Grade IIT shall be designated for Blower Fan volumetric airflow,
Blower Fan watt draw, and refrigerant charge. The additional requirements defined
in Section 6.2.2.1 shall also be met.



Rough
<3 Returns- 4 cfm/100sqgt or 40 cfm total
>3 Returns -6 ¢fm/100sqft or 60 cfm total
Final

<3 Returns- 8 cfm/100sqt or 80 cfm total
>3 Returns -12 c¢fm/100sqft or 120 cfm total

Task 2

Rough
<3 Returns- 6 cfm/100sqt or 60 cfm total
>3 Returns -8 ¢fm/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 Ill is a hard stop



Flow Grid
Can only be used with 3 or less Most accurate and versatile.
returns .
dressure Matching OEM Static Pressure Table
Only works with 2 tons and under. Can be very accurate, requires

blower fan chart or curve.

Results are

Compared Single
Measurement

(Not each
register)

To Design
Airflow



Task 3 — Blower Fan Airflow Grading Scale

Table 4 — Grade Designations for Blower Fan Volumetric Airflow

Des?;iiiion P Rz
I <0 and > -15% or > (0 and < +15%
I1 < -15% and > -25% or > +15% and < +25%
111 <-25% or = +25%




Task 4

Plug in Meter Clamp On Watt Meter Utility Meter Grade LIl or 1l Allowable
Not likely to be used in this Most likely to be used in this Highly unlikely to be used Regardless of result you may

market (some rural market (Most common way to (This method requires all move on to next step.
municipalities allow plug in take watt and amp draw breakers except AC and AH to

AH'’s and furnaces.) professionally.) be turned off)




Task 4- Blower fan Watt Draw Grading Scale

Table S — Grade Designations for Blower Fan Watt Draw

DesCiT;liiion Blower Fan Efficiency (Watts/CFM)
| <0.45
11 > 0.45 and <0.58
111 >0.58




Task 5

Weigh in Method

Must be used for extreme

temps and Mini/Multi-Split

None Invasive Method I
Measurement of
Temperature in Air and
Refrigerant Lines
-

Systems

@ Grade Il

Charge is not Okay

Grade 1
Charge is Okay




Task 5- Refrigerant Charge Grading Scale

Piston or Capillary Tube TXV or EEV

8.6.2.1. If the metening device type 1s piston or capillary tube, per Section 4.2.539.1,
then the grade for refr

8.6.2.2. If the metering device type is TXV or EEV, per Section 4.2.5.3.9.1, then the
zhall be desipnated according to the ranges in grade for refrigerant charge shall be designated according to the ranges in Table 9,
Table 8. using DifferenceDdTD from Equation 15 using DifferenceCTOA from Equation 20.
Table 8 — Piston or Capillary Tube Metering Device Table 9—. TXY or EEV Me.tering Device
Grade Designations for Refrigerant Charge Grade Designations for Refrigerant Charge
Grade : : Grade .
l}c:ﬂgn.:uc-n DifferenceDdTD Range Designation DifferenceCTOA Range
I ' . B°F (4°C) I > -6°F (3°C)
1 -8 °F (4 °C) III <-6°F (3°C)

8.6.3. If refrigerant charge was evaluated using the Weigh-In Method, per Section 8.5, the
grade for refrigerant charge shall be designated based on the following and recorded.

8.6.3.1. Grade I shall be designated when both of the following criteria are met.

8.6.3.1.1. The absolute value of the percent deviation between the total anticipated
and total reported refrigerant weight, per Equation 24, is < 5%.

8.6.3.1.2. In the judgement of the party conducting the evaluation, the location of the
geotagged photo provided in Section 8.5.2.1.2 matches the location of the Forced-
Air HVAC System under test.

8.6.3.2. Grade III shall be designated when the criteria in Section 8.6.3.1 are not met.



ANSI/ASHRAE Standard 221-2020 Ui

Test Method to
Field-Measure and Score
the Cooling and Heating

Performance of an Installed
Unitary HVAC System
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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



The fundamental approaches described in this standard have been in regular use since at
least 2001, The principles used in this test method are supported by numierous industry stan-
dards, which have been adapted for field measurement and taught to contractors and techni-
cians by National Comfor! Institute (NCI). These approaches formed the basis of the standard
and were subsequently improved upon and vetted by a balanced committee 10 define consis-
tent and repeatable test, measurement, and calculation procedures.

This test and scoring method may he used by field practitioners to score d system before
and after system repairs and upgrades. The score hefore upgrades documents the deteriora-
tion caused by defects in the installed system and helps identify what may be done to improve
the performance and efficiency of the systemnt. The system is again tested and scored after sys-
tem repairs and upgrades are completed using the same methodology. The difference between
the before and after score provides an estimate of the improvement i performance and effi-
ciency of the installed systent.

This standard is intended for field use to estimale the capacity and efficiency of installed
systems. It is written in a language of and for field practitioners, enabling HVAC contrac-
tors, technicians, design engineers, balancing and energy measurement and verification



Breakdown o
the use of

Standard 221
In Your

Commissionin
g Process




Cooling System Performance Rating

Prepare System for
Inspection

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 enthal

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




Std 310 In
Practice

As a Diagnostic Tool

Std 310 “Tasks” are clear indicators of

where system failures are taking place

SquareBox




A
Pressure (A) Pressure (B)

System Component Measured | .30 Fan Rated
Pressure Pressure

Coil AP
Supply Duct
Total External Static

Typical Equipment Improvements

(eA | e
B+C

o | Filter upgrades to reduce resistance
¥ | Adjustfan speed setting

1/ | Blower or Coil Cleaning

| Verify improved fan airflow

2016 National Comfort Institute, Inc

Typical Duct System Improvements

{ | Increase return duct capacity
¥ | Increase supply duct capacity
¥ | Basic duct modifications
| Reduce duct airflow loss

Additional
Information
to be
Collected



Measurement and Reporting Options

Probe and App Use

Wirelessly Complete Most Tasks

measure
‘ Uniformed Measurement and Reporting

4 Ravon L

CICE)

18,0 3900 ©
i "o

No Data Lost in Between Visits

Q
Q
-Q
‘Q
-a
Y
Q
Q
Q
®

Live QA for Client or Program




Benefits to Contractors and

B What you Should Love

Contractor
Benefit — not

automatically blamed
for comfort problems.
Builder can explore

building defects first.

Builder and
Contractor

Benefit -
Peace of Mind -

providing a benchmark of
actual system performance at
the time of installation

Builder and
Contractor
Benefit- nvac

Contractor doesn't
need to be HQUITO
certified to participate
in ES program

Builder
Benefit-

Can Increase HERS
Score / Gets Closer to
451 Compliance




THANK
YOU

“Home of the Verified
Design"

M Partners
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PROJECT NAME: 501 Milton

EQUIPMENT SPECIFICATION: MITSUBISHI ELECTRIC

NUMBER OF ZONES: 4

DESIGN PARAMATERS: ENERGY STAR/LEED FOR HOMES PLATINUM

Equipment Model Number | Quantity Zone and Equipment
Type

MXZ-8C48NAHZ2 1 Level 1 AND 2 OUTDOOR
CONDENSING UNIT

MXZ-3C24NAHZ2 1 LLB2 ANDLLB1
OUTDOOR CONDENSING
UNIT

PAC-MKA30BC 1 INDOOR BRANCH BOX

SVZ-KP12NA 2 LEVEL1 AND 2 INDOOR
AHU

PEAD-AD9AA7 2 LLB2 AND LL B1 AHU

PAC-USWHS002-WF-2 4 KUMO CLOUD WIRELESS
INTERFACE

PAC-WHSO01HC-E 1 KUMO STATION

PAC-USWHS003-TH-1 4 WIRELESS TEMPERATURE
& HUMIDITY SENSOR

C7089U1006/U 1 OUTDOOR AIR
TEMPERATURE SENSOR

SANTA FE ULTRA 70 4 DEHUMIDIFIER PER ZONE




INSTALLTION INSTRUCTIONS: 1* Floor System

Airflow Settings:

SERVICE AND TECHNICAL SUPPORT MANUAL Gas Furnace: (F/G)SMXE
Table 5 COOLING AIR DELIVERY - CFM (With Filter )

UNT | RETRNAR | SPEED KTERNAL STATIC PRESSURE (WG

sz | counection | TAPss |61 | 82 | 08 Tos o5 I[ai]; s [ o5 | 16

T TGy | 1120 | 1080 | 1030 | 80 | 28 | &5 | &0, 700 | e® | &%

Voiow | @80 | e8| e | 780 | 70 | 7w | e || sl | ew | sw

B 75 | s | | ws | w0 | a0 | o

I W Tt ew | o

L T 0 N

1% 1085 100 | w0 1| e 0 | 85

0 | s | 7w | 7a 1| s | e | W

0401712 SIDEBOTTOM 57 540 s00 | LHIET] 0 | 5

I @ %0 | % | w0 Tt

00 | e

=5
1140 1060 W0 | s || e
130 | 1000 | em | so0 - 810 718

] wio | w0 sk | st 70 | 7% | %
N I L )
000 @0 | s | swl| s W | a8
155 1505 140 | 1a7s | o9 1220 | 1135
ST T WA I |

0601714 SIDEBOTICM 75 | 85 | 785 | 745 &0 080 | 620
08 |00 | om | w0 | ws | sw | 78

Roa | 78 | 715 | o | s | w0 | w0 | 43

#
H
#

Return Connection: Side Connection  Filter Size: 25" x 25” x1”
Design Static: 0.70 Design Airflow: 1115 CFM Speed Tap: Yellow
Duct Instructions:

*ALL DUCT TAKEOFFS FROM MAIN TRUNK LINES DESIGNED WITH TRANSITION FITTINGS TO
INCREASE AIRFLOW*

s

* ALL RETURN T-FITTINGS DESIGNED WITH TURNING VANES TO INCREASE AIRFLOW*

Ventilation Settings:

ASHRAE 62.2.2019 Ventilation Rate: 91 CFM Continuous



Lower level B1

PEAD-A12AAY

ZoneLoad Zone: LOWER LEVELBI | HIGH WALL RETURN
Load Type BTUH GRILLE
SENISBLEHEATING 12174
—
SENSBLECOOLNG jlozs]
LATENT COOLNG M3 8x24
TOTALCOOLING 11382 12X8! 25t 4&)
Roomé41 ‘ Room40
6",2.“5ﬂ ax2 6x12 6y 1o 12" 25#
| 60 cim 109cim 6", 10t /100 &fm \ L/
Exefeise \_/ My
ﬁ 4"15% |\ W_ ’
\ Room?7 |
6", 1.0t
eLiom ) 6"x24" DEDICATED | | . I
DEHU CEILING |
6" 100 Roomg 6" 100t RETURN GRILLE | 8" ROUND
'gx8, 130t )
4x12 4x12 4" 110t
" B5¢fm -~ 36¢fm
Ef/ o LLB Full Bath Lauhdry /
. Guest Bedroom " : SANTA-FE ULTRA70
Bedroom2/Office o
2x12 / Closet
13cfm
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e 68-0" >




Project Summary ;. Decot, 2020
tire House By

HVAC Design Partners

1401 Mein inannas. Oh 45202 Phoris 134854905 Emel Joogey@nantosonpirtrs comWeb i gnprters om

Project Information

Notes 2219 Golden Singl Jle System Veenfilating Dehumidifer 2nd fir

Design Information

Weather:  Gincinnatl Municipal Lunken, OH, US

Winter Design Conditions ‘Summer Design Conditions
Outside db 14 Outside db % F
Inside db 70 °F Inside db 75 °F
Design TD 5 °F Design TD 15 °F
Daily range M
Relatve humidity 50
Moisture diflerence 39
Heating Summary Sensible Cooling Equipment Load
Structure 29507 Buh Structure 2126 Buh
2323 Buh Duds 2286 Buh
Central vent (68 cim) N2 Bun Cenral vent (68 cim) 2210 Buh
Ventlating dehumidifier Ventiating dehumidifier
Homdcaton 0 Buh Blower 0 Buh
0 Buh
E&mentioaa 36047 Bl Use manufaclurer's data y
Refersing mutpler 100
Infiltration Equipment sensible load 26591 Bh
Method Latent Cooll uipment Load Sizi
Shielding/stories Wamal 7] 9 Eq "
Pressure /AVF 50Pa/1394 cn Structure 1766 Btuh
Ducs 67 Buh
Central vent (68 cim) 1096 Buh
Heating Cooli Ventlatng denumider
Area () Equipment latentload 2929 Buh
Yaume ) 27882 27882
Archangeshy 036 018 Equipment Total Load (SerrtLat) 29520 Buh
EquvAVE (cn) 139 37 Req.total capadity at 089 SHR 25 ton
Heating Equipment Summary Cooling Equipment Summary
Make Tempstar Meke Torpster
Trade 2Siage Communicaing Fumace Trade 14 SEERN SERIES R410AAC
Model  O6VTNOBOT714A Cond »
AHRIref Coll ENDAXA2L 17+96V TNOBO1T14A
AHRIref 204791506
ency 9BAFUE Effciency 120 EER, 15 SEER
Hesmng input 60000 BN Sensble cecing 29192 Buh
auput 57600 BUN 3608 Buh
parese 3 °F Sl cooig’ 32800 Buh
AR e ion 4110 o Acuial airfiow 1110 cm
‘Al flow factor 0035 cim/Bun ‘Al flow factor 0046 cm/Buh
Static pressure 070 inH20 Stafic pressire 070 inH20
Space themostat Load sensble heatraio 090

Boitake vakws havo boenmarsallyovariden
e CCA Manual J8th Ed.

T wriantser e o 21002Rs02208

220061 154709
Pag 1
AN casn ‘Setup-equip and dict dose ol rup Calc=MIB. FrontDoorfaces N

Load Short Form Dt Deco, 2020
Entire House By

HVAC Design Partners

1401 Msin, Ginonns, O 457 5134854908 Emat

Proiect Information

Design Information

Htg clg Infiltration
Outside db (°F) 14 20 Method Blower door
Inside db (°F) 70 75 Shielding /stories 3 (partal) /3
Design TDr'F) 56 15 Pressure /AVF 50Pa/1394 cn
Daily rar - M
hice nummny (%) 50 50

oisture difference (grib) a7 39
HEATING EQUIPMENT COOLING EQUIPMENT

Make Tempstar Make Tempstar

Trade 2 Stage Communicating Fumace Trade s SEERNSERIES R410AAC

Model 96VTNOBO1714A Gond

AHRIref Call ENDAL 17126 TNOSO 714

AHRIref 204791506

Efidency S6AFUE Efficiency 120EER 15 SEER

Heating input 60000 Buh Sensible cooling 29192 Buh

Heafing cufput 57600 Buh Latent cooling 2608 Bluh

Temperature rise 48 °F Total cooling 32800 Buh

Actual air flow 1110 cm Actual air flow 1110 cin

Airflow factor 0035 cmBh Airflow factor 0046 ch/Bih

Staticpressure 070 inH20 Static pressure 070 inH20

‘Space themostat Load sensible heatratio 090
ROOM NAME Area Higload Cigload HigAVF QgAVF

3] (Btuh) (Buh) (cm) (c)

Closet 15 [ 0 0 0

PR 35 0 0 0 0

Office 163 2249 1240 &2 56

Dining Room 162 709 1 2 5

Kitchen 210 2175 2386 76 109

Chase 5 0 0 0

Living Room k< 2056 2787 106 172

1 stfir stairs 104 0 [ 0

5 0 0 0

FoyerHallway 152 2677 1292 90 59

Master Bedroom 23 2981 2092 104 136

Master Enstiite 169 2240 1498 78 68

Master WIC 8 1382 979 45

Laundry Room 67 526 748 18 34

Bodiatc vabes have ten manalycvenidcen
tomeetall Manual J 8t Ed.
4 wrightsoft- - 2200011154709

ey FighSuBLversa 2021 21002RSL22245 Pae 1
ACEN Gen Sop oo nd s doso otk rap k=M. FrontCoorfocss N

Manual S Compliance Report
J: o Entire House
HVAC Design Partners

Job:
Date: Dec 01,2020
By.

a8 Emat

Project Information

Cooling Equipment

Design Conditions
Qutdoor design DB: 90.1°F Sensible gain: 26591  Btuh Entering coil DB: TT4F
Outdoor design WB: 743°F Latent gain: 2929 Btuh Entering coll WB:  836°F
Indoor design DB: 750°F Total gain: 29520 Btuh
Indoor RH: 50% Estimated airfiow: 1110  dm

Data at Actual Design itic

Equipmenttype:  SPItAC
Manufacturer.  Tempstar Model: NXAGIGGK *+END4X42L17+96VTNOGO1714A

Actual airflow: 1110
Sensiblecapadty. 27390 Btuh 103% of load
Latent capadity. 5405  Btuh 185% of load
Total capacity: 32795 Btuh 1M1%ofload SHR 84%
Heating Equipment
Design Conditions
Qutdoor design DB: 138°F Heat loss: 36047  Biuh Entering coil DB: 86.1°F
Indoor design DB: 700°F

Data at Actual Design
Equipmenttype:  Gas fumace

Manufacturer. ~ Tempstar Model: 96VTNOGO1714A
Actual airow. 1110
utcapacity. 57600 Biuh  160% ofload Temp. rise: 0 °F

Meets all requirements of ACCA Manual S.

- wri

A » T FighsSuwBLiwersa 2021 21 002RSU22246
ACCN _coicon Sotip-oasy anc s cosaotnatrup Cac=MJB FronkCocr oo N

2200511154700
Page 1

Duct System Summary
Entire House
HVAG Design Partners

Job:
Date: Dec01,2020
By

1401 Main Gnannas, Oh 45202 Fhonc: 513.466.4905

Project Information

Heating Cooling

Extemal static pressure 070 inH20 070 inH20

Pressure losses 048 inH0 048 inH0

Available static pressure 022 inH20 022 inH20

‘Supply /retum available pressure 0.117/0.103 in H2O 0.117/0.103 in H2O

Lowest friction rate: 0.061 in/100ft 0.061 in/100ft

Actual air flow 1110 cfm 1110 cm

Total effective length (TEL) 362 ft

Detail Table
Dam | HxW | Duct| Actal | FigEqv
Neme (Btuh) (in) (in) Mat Ln (ft) n(® |Trunk

Badroom2 h 2908 101 76 0073 70 ox0 Shmt 460 150 st15
Baaroom3 h 3385 118 101 0074 70 ox0 ‘Shmt 3256 12650 st15A
Bonus Room h 2390 83 el 0062 60 ox0 Shmt 270 1800 SIBA
‘Dining Room h 709 25 5 0092 40 ox0 ‘Shmt 170 100 st
Flex Space h 122 0073 70 ox0 Shmt 310 1 st6
FoyerHdwayA h 2577 0| 59 08: 80 ox0 ‘Shmt 100 SBA
FulBen h 505 18 4 0102 40 ox0 Shmt 150 1000
Half Batroom c 1670 36 76 0079 80 0x0 ‘Shmt 235 1250 15
Kitchen c 2386 76| 109 0073 70 ox0 Shmt 290 1300
Laundy Room < 748 18] 34 0076 50 ox0 Shmt 295 1250 st14
Living Room c 1893 53 86 0062 70 ox0 Shmt 285 1600 SBA
Lving Roc c 1893 53 - 0073 60 %0 Shmt 310 1300 6
Master Badroom c 1496 52 68 06 60 ox0 Shmt 1500 st148
wemgson s | 1496 52| 68 | O 60| ox0 |Shmt [ 315 1800 | sti4
Master Ensuite h 2240 78 68 0061 60 ox0 Shmt 320 1600 st14A
Vessrvic ho s| 48| 45 | oor8| S0l Ox0 [shMt | 205 1300 [sti4
Mechanical Roor h 206 u 3 0142 40 ox0 Shmt 75 750 st5
e h 239| 82| % | 0091 60| OO |[shMt| 290 1000 |s@

~Boiitake values hve buenmancalyveriiden

Do 54708
T WrIGhtSOTt: e o 2100225 i

SN cusmamp s et omniaans, o e




ENERGY STAR Multifamily New Construction, All Versions (Rev. 02)

i ENERGY STAR Single-Family New Homes, All Versions (Rev. 11)
EEmmm  National HVAC Design Supplement to Std. 310 for Dwellings & Units

1. Design Basls

1.1 Design description (optional); |

Toesigner rame: |

1.2 Designer company. T
2. 1 Vert System”) Inlets

[Airfiow:

2.1 Ventilation airflow design rate 8 run-time for each Vent System meets ASHRAE 62.2-2010 or later edition.

2.2 Access pointis specified for Rater to measure ventiation airflow rate and inspect any matorized / shutoff dampers.

Controls:

2.3 Specified controls for each Vent System allow & to operate autormatically, wihout oceupant intervention.

2.4 Specified controls for each Vent System include a readiy-accessble override & a label has also been specified f s
function is not obvious (e.g., a label is required for a toggle wall switch, but not for a switch that's on the vent. equip).

2.5 For any outdoor air inlet designed to connect to a ducted retum of the HVAC system, specified controls automatically
restict airflow using a motorized damper during ventilation off-cycle and occupant override.

Sound: | 2.6 Spedifed fan of each Vent System is rated = 3 sones if temittent and = 1 sone ff continuous, or exempted.

|Eficiency: _(Gomplete if Vent System controller operates HVAG fan or Vent System uses bath fans; othervise, check A)

2.7 If Vent System controller operates the HVAG fan, then HVAG fan operation is intermittent and ether fan type in HVAC.
design report is ECM or controls vl reduce the run-time by accounting for HVAC system heating or cooling hours.

258 I bathroom fans are speciied as part of any Vent System, then they are ENERGY STAR certfied.

2.9 MFNG Only: If central exhaust fans are specified as part of the Vent System, then ff = 1 HP, they are drect- drve,
ECM, with variable speed controllers; and if > 1 HP, they are specified with NEMA PremiumTM Motors or equivalent.

[AirInlet Location: _(Complete this section if system has a specified air inlet location; othervise check TWA')

2.10 Inlet(s) pul ventiation air directly from outdoors and not from attic, crawlspace, garage, or adjacent dweling unt.

217 Inlet(s) are = 2 & above grade or foof deck; = 10 Tt of from known sources
(e.g., stack vent, exhaus, vehides) not exting the roof, and 3 f. from known sources exiting the roof.

2.12 Inlet(s) are provided with rodent / insect screen with < 0.5 inch mesh.

£l Local Mechanical

3.1 System(s) are designed that mechanically exhaust air from each dweling untt kitchen and bathroom directly to the
outdoors or to ventiltion risers and meet the in Table 1.

[Dweling Units Served by Fan: =

Single Unit

Wuliple Unts

[Kitchens: [ = Continuous | Tntermitten
Bathrooms: | = Continuous | Intermitten

| Dwelling Units Served by Fan: 00

Single Unit

WMuliple Units

4- Heating Equipment, Cooling Ecuipment, & Equipmen Controls Selection

4.1 MFNC Only: Ifusing Prescrptive Path, equipment sening cweling units meet the eficiency levels specified in Exhibit

X of the National Rater Field Checklist, have &do not use eledtric

4.2 MFNC Only: Themnostatic controls for syst a dveling the unitand exterior

wials. Ifmore than one system s heating or cooling to the same space, controls prevent operation.

[Air & Heat Pumps [IFnone willbe nstalled, checkN/A I 1

43 Unique name or ID for each system: Entire House

4.4 Maximum sensible and total heat gain load of zone served (kBtuh): 00 | 00 |

4.5 Sensble, latent, & total cooiing capacity at design conditions (kBtuh):

4.6 IFHP, heating capacity at 17°F and at 47°F (kBtuh): | A= |

[4.7 Compressor speed type: Single

4.8 Cooling sizing % & appicable sizing limit key from Table 2: 00 |

4.9 1F C2 chosen in Item 4.8, load sensible heat ratio 8 HDD / CDD ratio: [ A = [

4.10 Affrm that cooling sizing % s within codling sizing fmit (4.8) =

Fumaces

[iFone will be installed, check A1 il 2

[4.11 Unique name or ID for each system: Entire House

4.12 Total heat loss load of zone served (kBtuh): 00

4.13 Total heating capacity (kBtuh): 0

4.14 Heating sizing %& appi from Table 3: 00 | H3

415 Affrm that heating sizing % is within heating sizing limit (4.14): -

5. Dt Design_[5.1 Al udt requirements n Table 4 have been nduded in the design, where appicable.

ANSI/ RESNET / ACCA 310 HVAC Design Report (1,2)

ANSI/RESNET / ACCA 310 HVAC Design Report (1,2)

& ral Scope

i
1.1 Design desiption (optional)

12 Design company:

|Designer name:

1.3 Software name and version usedto complete design

| Right-Suite® Universal 2022 22.0.04 RSU22248 A

For a Dwelling, Townhouse, or Dwelling/ Sleeping Unit Within (.e. duplex):

1.4 Architectural plan name or adcress of property

75 Architectural options used in the design(a):

1.6 Other architectural options that the desigh can be used with:(4)

[For a Dwelling | Sieeping Unit Not Within a Dwelling or Townhouse (€.g. condo, apartmenty:

1.7 Unique ID for bidg. that the dweling / sieeping unitis n:(5)

1.8 Architectural plan used in design (e.g. dweling unit mode):

1.9 Other architectural plans that the design can be used with:(6)

1.10 Architectural options used in the design:(3)

711 Other architectural options that the design can be used with:(4)

112 Dweling / sleeping unt location used in design:(7)

2. Dwelling-Unit Mechanical Ventilation System Design

[Ventilation System Type & Control Location: System 1 System 2 System 2
2.1 Unique name or ID for each system:(8)
2.2 Vent. equipment & model #(9)
2.3 Spedified system type:(10) Balanced wlo Recovery
2.4 Specified control location:(11
2.5 Ventilation zone name(s) served by system:(12) Entire House
‘Served by Ventilation System: Zone 1 Zone 2 Zone 3
2.6 Ventilation zone name:(12) Entire House
2.7 Design basis:(13) Cher
2.8 Floor area (sq. i) and # bedrooms in vent. zone: 0 1
2.9 \entilation design airflow rate (CFM):(14)
2.10 Vent. runtime per cycle & cycle time (mins) 0ofevery 0
2.11 Tme-averaged mechanical vent. rate (CFM).(15)
3. Heat Gain & Heat Loss Loads
3.1 Design basis forthe loadsi(16) | ACCAManual J 8th Edition 3.2 Load. 17) Single Block
3.3 Indoor design used n loads (F): Heating Season: | 70 [Cooling Season: 75
34 Outdoor design in Ioads (P):(18) Heating Season: | 17 [Cooling Season. 91
3.5 Outdoor design temperature location & data source:(1%) Distrct of Columbia, DC Data Source:
[Zone Specific Inpués & Loads at Design Conditions Zone 1 Zone 2 Zone 3
3.6 Name of heated or cooled zone:(20) Entire House
5.7 Occupants 8 total occup. intemal 1)
3.8 Total non-occupant intemal gains (Btuh): 0
5.9 Conditioned floor area (sq. 1):(22) [
510 Window area (sq. f){(23) 0
5.1 Predomminant window SHGC:(24) 00
3.12 Predominant insulation nominal Rvalue:(24,25) Wall 00 Ceiling: 0.0 |Wal Ceiling: [ Ceiling:
3.13 Infiltration rate (Qu \CH50):(26] Average
.14 Tme-averaged mechanical vent. rate (CFM): [
3.15 Heat gain (kBRuh):(27) Sensble| Latent | Total [Sensble | Latent | Tolal [Sensble| Latent | Total
N[ 00 0 | 00
NE[ 00 | 00 | 00
E 0.0 00 00
SE 00 00 00
s| 00 | 00 | 00
sw| o0 | oo | o0
w| oo | o0 | o0
nwl 00 | 00 | o0
5.16 Maximurm — minimum total heat gain (<Btuh):(28) 00
517 Total heat loss (KBtuh): 00

[4_ Heating & 1 3
[Air Condioners, Heat Pumps & Gther Coding Eqﬂpmenll (I none ofthese will be nstalled, lmuk A l A
[4.1 Unique name or ID for each system: Entire House
42 Zone that system sewes (See ftem 3.6) Entire House
43 29) AC
4.4 Evaporator/ fan coil mif. & model #(30)
45 Condenser mfi. & model #(30) NA NA = NA =
[4.6 AHRI ref.# or check box for akt. OEM doc..(31) OEM OEM = OEM =
4.7 1FACT HP, rated cooling efficiency:(32) 0 SEER NA NA = A =
4.8 1FHP, rated heating eficiency:(33) NA = NA = NA =
4.9 1T HP, ratio of max. to min. rated capacity: NA = NA = NA =
410 1FAC HP, blower fan motor & speed type:(34) Other __Singe NA NA = NA =
441 IFACT HR compressor speed type:(35) Single NA NA = NA =
[4121FACT HP, meter device type:(36) NA NA = A =
4.13 If TXV or EEV, OEM subcooling target (*F):(37) 0.0 NA NA = NA =
[4.14 Fiter performance metric and rating:(38) NA = NA = NA =
[Fumaces, Bolers, & Other Heating Equipment (If none of these will be installed, check /A" Tva
[4.15 Unique name or ID for each system: Entire House
[4.16 Zone that system serves (See ftem 3.6). Entire House
417 Equipment type:(39) Fumace
4.18 Equipment &model #:
419 AHRI ref.#, or check box for alt. OEM doc. (31) OEM OEM = OEM =
[420F furnace or boler, rated heating efficiency: BOAFUE NA NA = NA =
421 1f furmace, blower fan motor & speed type:(34) Other __Singe N/A NA = VA =
[4221F furnace or boller, heafing capacity type:(@0) Single Stage /A NA = A =
423 1f fumace or boiler, venting type:@1) NA NA = NA =
4.24 Fiter performance metric and rating:(38) NA = NA = NA =
5. Duct Desis n will be check ‘WA |
5.1 Unique name or ID for each system: Entire House
5.2 Zone that system serves (See Item 3.6): Entire House
[Design Values for Cooling and Heating Mode. Cooling Heating Cooling | Heating Cooling | Heating
5.3 Design blower fan aiflow (CFM)¢2) 0 0 [
5.4 Design blower fan speed setting:(43) Medium Medium | |
5.5 Design extemal static pressure (WC)(44)
5.6 Roomby-room design airflows (CFM): Room Name [pirfiow _|Room Name [Airflow_|Room Name [Aifiow
Total Design Airflow: _|[All rooms] |0 |Anroms] | l[Al rooms]
1
2.
3
4
5.
6.
8.
9.
10,
[
12,
17.
18.
19
20.

righ -
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PEAD-A09AA7
9,000 BTU/H HORIZONTAL MID STATIC DUCTED

Job Name:
System Reference: LL B1,B2

Date: ‘

GENERAL FEATURES
Unobtrusive ceiling-concealed design for short-run ductwork

Wide ranging external static pressure (0.14-0.60 in. WG)

Builtin condensate ift mechanism (up to 27-9/16")

Auto fan speed mode

‘Otional FB Series fiter boxes for easy access and service

Ideal for residential homes, retail shopping centers, larger classrooms, office
complexes, conference rooms, ballrooms, finess centers, and more
Muliple control options available:

 kumo cloud®smart device app for remote access
> Thirc-party interface options
> Wired or wireless controllers

sons
Ui Type
o BT
Healing Capacib? > [ eTm
Votage, Bnase, Freneney
Guarniced voage Range vac
Fectica Votags indor- utdoor, 5152 vac
crage: naaer- Cuoacr, 5250 voe
Shor it Carent Ratg (855K - s
won ” 14
Fan tor Fal osa mpersge * e
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Petorménce

Specications are subject o changs wihout nolice.

©2021 Mitsubishi Electrs Trane HYAC US LLC. Al righls reserved

P ULTRA SERIES ULTRA120

SANTA PR

UM g,

PERFORMANCE
Water Flemoval 121 Pints /15125 Gallons
Efficiency &1 Fints/kih
Energy Factor 295 Likih
Blower 350 CFM @ D.0° WG

285 CFM @ D.2' WG

Z10CFM @ D4 WG
Operating Temperature  A9°F hin, 35°F Max
Sizing Up103000 5. 1./ 30,000 Cu Ft
ELECTRICAL
Fawer 840 watts @ BO'F and 60% RH
Supply Voltage 115 +olt - 1 phase - 60 Hz
Current Drenw 7.3 amps
Pawer Card 9,115 VAC. Ground E':E el -
Circt Requirement 15 Amps.
SPECIFICATIONS
Duat Connections & Round Inlet. 10" Round Inlet, 10° Round Outiet
Drsin Connection 344" Threaded Female NPT
Refrigerant RAI0A 1 .10z
Unit Dimensians 14375 » 21H x 32 1875D
Uit Weight 911bs
SHIPPING
Stipping Dimensions 18.5°Wx 235H x 40D
Shipping Weight 107 Ibs
Paliet Quantity A per pallet
UPC Number 859029004656
Shipping Options m

BYE"———
Y e - M

[l

THE ULTRAI20"
DELIVERS DEHUMIDIFIED
WENTILATION AND FEATURES A

HORIZONTAL CONFIGURATION TO

FIT ANY ATTIC, BASEMENT OR
CRAWL SPACE INSTALLATION.

MODEL 4031957

FEATURES

+ Festures a horizontal configuration with
‘optional vertical discherge

+ Designed for quiet operation

+ Engineered for low temperature operation
praviding comfort year round

+Use of DEH 3000/R digital control for
‘outtoor air ventilation and humidity contral

+ Superior MERV-13 fltration to imprave
indoor air quality

+ Dugting option for fresh outdaar air
‘ventilation

+ Push button reset for ransformer
protection

BANTAFE™

@E=

BUILT TO LAST. BUILT TO PERFORM.

214C
Legacy ™ Line Heat Pump

with Puron® Refrigerant
1-1/2 To 5 Nominal Tons

o v sossrer

Product Data

INDUSTRY LEADING

FEATURES / BENEFITS

Efficiency

* 14 SEER

* Microtube Technology ™ refrigeration system

« Indoor air quality accessories available

Sound

* Sound level as low as 69 dBA

« Sound levels as low as 68 dBA with accessory sound blanket

Comfort

« System supports Thermi

Reliability

* Puron® refrigerant - environmentally sound, won’t deplete the
ozone layer and low lifetime service cost.

« Scroll compressor

« Internal pressure relief valve

« Internal thermal overload

« High pressure switch

« Loss of charge switch

« Filter drier

at™ or standard thermostat controls

Lllion system for maximum reliability
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=nutapy wnart

BTU Per Pound of Air
Wet Bulb to Enthalpy Conversion

Wet Bulb temperature in tenths of a degree Fahrenheit

T 0 01 02 (03 04 os 0.6 0.7 0.9

52 2144 2149 2155 2160 2166 2172 2178 2183 89 21.95
(53) < = : 95 3¢ 3¢ +—2249) 2255
54 2262 2268 2274 2280 2286 2292 2298 2304 ITT 2316
55 2322 2328 2334 2340 2346 2352 2358 2364 2371 2377
56 23.84 2390 2396 2403 2409 2415 2421 2428 2434 2440
57 2448 2453 2459 2466 2472 2479 2485 2492 2499 2505
58 2512 2518 2525 25B2 2538 2545 2551 2558 2565 2571
59 25.78 2585 2591 2509 2606 2612 2619 2626 2633  26.39
60 26.46 2653 2660 26/67 2674 2681 2688 2694 2701  27.08
61 2715 2721 2728 27PB5 2742 2748 2755 2762 2769 2776
62 27.85 2792 2800 287 2814 2821 2829 2836 2843  28.50
(63 5 65—2872—Q879) 2886 2894 2001 2008 2916 2923
64 2931 2938 2945 2953 2960 2968 2976 2983 2991 2998




Cooling System Performance Score Report

Cooling System
Performance Score

Date of Test:
62322

Customer Name

basement
[Kichen Sapoty

Firont Bath 19.81 | master Rerurn 24.589

System Name

Total supply register enthaipy | 59.09 Total retum grile enthaipy| 761
Dhvided by number of readings 3 DMided by numbes of readings
Average supply register enthaipy | 19 6966667 Average retum grile entnaipy|

Occupied Space Enthalpy Change
Average retumn grille enthalpy 253 Bub.
Minus average supply register enthalpy 75.60_ Btub.
Equals the occupied space enthalpy change LX) Btub.

Supply Register Airflow
Area  Measured Register Area Measured
Number Served cfm Number Served om

(Continued) Total Supply Register Alrfiow 540

System Delivered Total (Cooling) Btu/hr.

Occupied space enthalpy change 561 Bwb.
Times the total supply register airflow 540 Cfm

Times appropriate Btu/hr multiplier 4.5  Btu Multiplier
Equais the system delivered total (cooling) Btuhr 13,632 Btuhr.

Cooling System Performance Score

Systemn delivered total (cooling) Btuhr 13,632 Btuhr.
Dwided by Manufacturers Specified Cooling Capacity 21,740 Buhr.
Cooling System Performance Score %ﬁ %
COMMENTS:

Tested By:
™

Comana, e

HVAC Design Partners

1435 Vine St Cincinnati Ohio
Phone 513.486.4908 www.HVACdesignpartners.com




Standard 310 Data Tool: Project Summary

Project Information

‘m Information

Ratar Com) MEme: reen Building Consultin

revor Flum

1. HVAL Design Review |M==ts Bl tolerances? | Yes |
was total duct l=skas= test sxemption taken? No
[Total ﬂl.l:thlllﬁ! normalized wmmbyslplﬂn
2. Total Duct Leskage jaznoss ) —
Testing ot rowsh-in or final® Firal
Nunberdrd:minthgm 4
Total Duct Leaka=e Grade Desisnation Grace |
(Was blower fan sirflow test examption taken? No
Airfiow test method Fiaw Hood
1 i biower fan srfiow (TR 757
s Fan A |Blnmnn-mnnp?mn5mm[cm) 336
fan-s; seth 4]
Pressure differsnce for DEM Static Pressure Table [IWC) 0,00
Blower fan volumetric airflow grade Grade il

Iﬂ'rﬂw Fauk %)

-28%

4. Blower Fan Watt Draw

miethod Tor measuring biower fsn watt amw
draw of Diower fan W]

Ciamp-On Wett Meter
Frereq Nok Met

Blower fan efficiency (W/CFM)

Frereq Not Met

|ulnwer fan watt oraw srace

Grage Il

|5. Refrigerant Charge

miethod for i izerant

Meterine device

Measured outdoor sir dry-bulb temperature (F|

Il-lun.lmd suction line temperature [F]
L ligued line temp: [F)

T_I'Esun:im li\emlﬂ

Differance DTD (F|

[Terpet iguid line temp [F)

DifferenceCTOA [F]

[Total anticipated refrizerant weisht [oz)

[Fotstreportey rewiperwt weipht joc)

Deviation btw total anticipated and

izerant weisht (%)

Frareq Nok Met




Was blower fan sirflow test exemptiontaken> | Me
method

Airflow test

F——
Blower fan airfiow ot operating conditions (CF
Doserved fan-s i

sethng
Pressure differsnce DEM Static Pressure Table !
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