. . 3CT
We will be starting soon! (REN

Thanks for joining us




HVAC Design For Code Officials: 3Cs

Reading and Understanding an ACCA Report - REN
Manuals S, J, and D

Jennifer Rennick — In Balance Green Consulting

March 31st, 2022




Zoom Orientation

» Please be sure your full name is
displayed

« Please mute upon joining

" « . w Participants (2)

« Use "Chat" box to share questions or
comments

yanoverfieldshaw (Me)

@ Room G-207 (Host)

» Under "Participant” select "Raise
Hand" to share a question or comment *T 4920

verbally __ “|o o 0o © o

go slower go faster T

* The session may be recorded and
posted to 3C-REN's on-demand page.
Feel free to ask questions via the chat
and keep video off if you want to
remain anonymous in the recording.




3C-REN: Tri-County
Regional Energy Network

Three counties working together to improve energy efficiency in the region
Services for —
Building Professionals: industry events, training, and energy code compliance support
Households: free and discounted home upgrades

Funded by ratepayer dollars that 3C-REN returns to the region

SAN LUIS
OBISPO
COUNTY

SANTA
BARBARA
COUNTY
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ENERGY
3C¢ copE
REN CONNECT

Energy Code Coach Texting Service Now Available!

CODE

- Text the Energy Code Coach Team 3 C ENERGY
REN COACH

your questions at (805) 220-9991

* The Team will be responding to
questions within 2 hours during normal

: . 805-220-9991

business hours (Monday to Friday from

8 amto &5 pm). www.3c-ren.org/ecc




3C-REN
Staff Online

Need help or have questions
about 3C-REN?

Send us a message!

.

%»

ENERGY
CODE
CONNECT




Today's Learning Objectives

e Understand the Code requirements and the goals behind
those requirements

e Know the roles and responsibilities of the Energy Consultant,
Plans Examiner, HERS rater, and the HVAC Installation
Contractor

e Be able to describe the main sections of an ACCA ‘Report’
including Manuals S, J, D, and other forms you might see

e Recognize key areas that are necessary for proper
documentation and what can be done for best practices



Agenda

Right Sizing Heating, Cooling, and Air Distribution Systems in the California Building Code

ACCA Calculations in the Code...Roles and Responsibilities

Key Elements and Forms in ACCA Reports

Best Practices
Resources

Questions



Right Sizing Heating, Cooling and Air
Distribution Systems in the California
Building Code



Residential Heating, Cooling and Duct Design Impacts:

Health and Welfare
Energy Conservation

Resource Conservation

Occupant Comfort
= Consumer Protection

HEIM

Image Credit: Mitsubishi




Heating, Cooling and Ventilation is part of the

California Building Code

= California Mechanical Code Part 4
= California Energy Code Part 6

= CalGreen or California Green Building Standards
Code Part 11

= All three reference the proper sizing and design
of residential heating and cooling systems

= The Code allows a few methods for showing
compliance:
= ANSI/ACCA
= ASHRAE

" Or other approved method

Title 24 Building Standards Code

https://www.dgs.ca.gov/BSC

Part 1 - California Administrative Code
Part 2 - California Building Code

Part 2.5 - California Residential Code

Part 3 - California Electrical Code

Part 4 - California Mechanical Code

Part 5 - California Plumbing Code

Part 6 - California Energy Code

Part 7 - Reserved

Part 8 - California Historical Building Code
Part 9 - California Fire Code

Part 10 - California Existing Building Code
Part 11 - California Green Building Standards Code

Part 12 - California Referenced Standards Code



https://www.dgs.ca.gov/BSC

Part 11 Code Excerpt — Residential Mandatory Measure

Excerpt: Section 4.507 under Chapter 4 of Title 24, Part 11 CalGreen

4.507.2 Heating and air-conditioning system design.
Heating and air-conditioning systems shall be sized, designed and have their equipment selected using the following methods:

1. The heat loss and heat gain is established according to ANSI/ACCA 2 Manual J—2016 (Residential Load Calculation),
ASHRAE handbooks or other equivalent design software or methods.

2. Duct systems are sized according to ANSI/ACCA 1 Manual D—2016 (Residential Duct Systems), ASHRAE
handbooks or other equivalent design software or methods.

3. Select heating and cooling equipment according to ANSI/ACCA 3 Manual S—2014 (Residential Equipment Selection)
or other equivalent design software or methods.

Exception: Use of alternaie design temperatures necessary to ensure the systems function are acceptable.

Part 6 Energy Code reinforces the above requirement for residential design, and Part 4
Mechanical Code (314.1(2)) includes Manual B (Balancing) and (601.2) Manual D.



ANSI/ACCA Manual J, Dand S

The ACCA Manuals are common method for residential loads, equipment sizing and selection, and duct design.

" American National Standards Institute
(ANSI) is a non-profit testing and
standards organization

nesmei;i}ikiral loa;l
calculatmn

= Air Conditioning Contractors of America
(ACCA) is a non-profit trade association

" ManualJ, S, D, etc. are registered - le_“ “"P--:;;_r
trademarks of ACCA b

= ACCA Manual J8 refers to the Eighth
Edition of Manual J (MJ8)

R A S DRt s R S e LSy | S | (e i S




ACCA Calculations in the
Building Code... Who does what?



Roles and Responsibilities

" Many players in the process

" Different roles depend on each other; some entities
play more than one role

" ACCA Methodology is a tool set for the
tradesperson - for the HVAC designer/installer

" ACCA (or equal) is required for Residential HVAC
Design

" Many Energy Consultants offer:
" Energy Code Documentation (i.e. Title 24
Energy Reports)
" HERS Services
= ACCA Reports

General
Contractor/
Builder

HVAC
Contractor

Energy
Consultant

Authority
Having
Jurisdiction/
Enforcement




ACCA Residential HVAC Design Process

ACCA Process

S—
Load Calculation \YELUEIN
Equi t
Process Selection
Progression
——
For a list of licensed and approved
Test, Adjust, and software as “Powered by Manual J*
Balance Visit www.acca.org

—~— Focus on these Manuals
Referenced in the California
Building Code




Parallel ‘Title 24’ —Energy Code Documentation

Appendix A Compliance Documents

Page 1

MOTE: For Documents and User Instructions, please visit our website at:

http:/fenergy. ca.zov/title24,/2019standards

Appendix A Compliance Documents

CF3R's — certificate of installation

Page 3

- =
Appendix A Compliance Documents Page 2
Doc Doc category Document Do Dot category Document
Type Category Description Drescription = .
Type Category Description Drescription
CF1R"s — Certificate of Compliance L . j . -
L ETF LoEanees —zht nebin g EFE: —ghbpe et lfemic Dl nes
CF1R- ADD-01-E additions Prescriptive Additions Less Than 1,000 ft* . i
P CF2R- KACH-01-E mechanical-MonHERS Space Conditioning Systems
- Prascriptive Additions — Simple MonHERS
CFiR ADD-02-E Additions [paper version] CF2R- | MCH-02-E Mechanical-NonHERS Wheole House Fan
CFiR- ALT-01-E Alterations Prescriptive Alterations CF2R- | maCH-04-E Mechanical-NonHERS Evaporative Coolers
CF1R- ALT-D2-E alterations Prescriptive alterations HVAC CF2R- MCH-20-H Mechanical-HERS Duct Leakage Diagnastic Test
y Prescriptive alterations — Simple NonHERS
CFiR- ALT-05-E Alterations [paper version] CFIR- MCH-21-H Mechanical-HERS Duct Location Verification
CF1R- ENW-D2-E Envelope Area Weighted Average Caloulation Worksheet CF2R- MCH-22-H Mechanical-HERS Fan Efficacy
CF1R- ENW-03-E Envelope Solar Heat Gain Coefficient [SHEC) Worksheet CF2R- MCH-23-H mechanical-HERS Airflow Rate
CFiR- ENW-02-E Envelope Solar Reflective Index |SRI) Worksheet CF2IR- MCH-24-H Envelope-HERS Building Envelope air Leakage Workshaet
altemnative Default Fenastration Procedure [NAS) - - - .
CF1R- ENW-05-E Envelope worksheet ( ) CF2R- MCH-25-H Mechanical-HERS refrigerant Charge Verification
CFiR- ENV-06-E Enwvelope Interior and Exterior Insulation Layers Worksheat CF2R- MCH-26-H Mechanical-HERS ::T:r‘ljc::’i:;’e Conditioning System Equipment
Mewly Constructed Prescriptive Newly Constructed Buildings and j . . _ L
CF1R- NCB-01-E Buildings fditions Equal to or Greater Than 1,000 fté CF2R- MCH-27-H Mechanical-HERS Indoor Air Quality and kMechanical ventilation
crip- | pleoiE Plumbing [BHW) cF2R- | mcH-28-H Mechanical-HERS Rm::i:":[_’;:lg;;;'; ';_';::Zr @rille Device Sizing
According to Tables -
CFiR- FRF-01-E rerformance residential Performance Compliance hMethod CFaR- MCH-20-H Mechanical HERS Duct Surface Area Reduction; R-Value; Buried Ducts
. ) ki
CFiR- STH-01-£ salar rmal OG 100 Solar Water Heating Works CF2ZR- MCH-30-E miechanical-HERS wentilation cooling compliance credit
CF2R"s — Certificate of Installati N -
s ' ren cF2R- | MecH-31-H Mechanical-HERS HERS Verified Whale House Fan
- Prescriptive Additions — Simple NonHERS
CF2R- ADD-02-E Additions [paper version] CF2R MCH-32-H Mechanical-HERS Kitchen Ventilation
y Prescriptive alterations — Ssimple MonHERS
CF2R- ALT-05-E Alterations pive P CF2IR- PLE-O1-E Plumbing-DHW-NonHERS Muitifamily Central Hot Water System Distribution
[paper version)
CFZR- ENW-01-E Envelope-MonHERS Fenestration Installation CF2R- PLE-02-E Plumbing [DHW]-NonHERS | Single Dwelling Unit Hot Water System Distribution
CF2R- ENW-03-E Envelope-MonHERS Insulation Installation CF2R- PLE-03-E Plumbing (DHW)-NonHERS | Pool and Spa Heating Systems
CFIR- ENV-04-E Envelope-MonHERS Roofing — Radiant Barrier CFIR- PLE-Z1-H plumbing [DHW)-HERS :;R:;";ll'l::d Multifamily Central Hot Water System
CFZR- ENV-20-H Envelope-HERS Building Leakage Diagnostic Test p— PLE-22-H Plumbing [DHW)-HERS HERS Verified Single Dwelling Unit Hot Water System
Cistribution
CF2R- | ENV-21H Envelope-HERS Qul - Framing Stage cFzR- | PYB-OLE Photovoltaics-NonHERS | Photovoltaic Systems
CF2R- ENWV-22-H Envelope-HERS ‘@l — insulation Installation Stage CFaR- PVB-O2-E Photowoltaics-NORHERS Battery Storage Systems
CF2ZR- LTGE-01-E Lighting-NonHERS Lighting - Single Family Dwellings cFam- SRA-O1-E solar Ready Solar Ready Areas
CF2IR- SRA-02-E Solar Ready Minimum Solar Zone Area Workshest
2018 Residential Compliance Documents Janu CF2R- STH-01-E solar Thermal Solar Water Heating Systems

CF3R- ENWV-20-H Envelope-HERS Building Leakage Diagnostic Test
CF3R- ENV-21-H Envelope-HERS ‘Qjl - Framing Stage
CF3R- ENV-22-H Envelope-HERS Q) — Insulation Installation Stage
CE3R- EXC-20-H Existing Conditions HERS U.enﬁl:ahnn of Existing Conditions for Residential
Alterations
CF3R- MCH-20-H Mechanical-HERS Duct Leakage Diagnostic Test
CF3R- MCH=21-H Mechanical-HERS Duict Location Verification
CF3R- MCH-22-H Mechanical-HERS Fan Efficacy
CF3R- MCH-23-H Mechanical-HERS airflow Rate
CF3R- MCH-24-H Envelope HERS Building Envelope Air Leakage Waorksheet
CF3R- MCH-25-H Mechanical-HERS refrigerant Charge verification
CFIR- MCH-26-H Mechanical-HERS Hi‘lt-ﬂ Space Conditioning System Equiprment
wverification
CF3R- MCH-27-H Mechanical-HERS Indoor Air Quality and Mechanical vantilation
Return Duct Design and Air Filter Device Sizing
F3R- H-2 8- hanical-H
£ Mck-28-H Mechanical HERS According to Tables 150.0-B o €
rf; Area R n; R-val i
CPIR. MCH-28-H Mechanical-HERS Duer Sunl:l !Il aduction; R-value; Buried Ducts
CF3R- MCH-31-H Mechanical-HERS HERS Verified whole House
CF3R- MCH-31-H Mechanical-HERS Kitchen ventilation
. HERS verified Multifamily Central Mot Water System
CF3R- PLB-21-H Plumbing (DHW)-HERS Distribution
— PLB-23-H Plumbing (DHW)-HERS HERS Werified High Rize Msldtnﬂlh’HM!l.:'mlél single
Dwelling Unit Hot Water System Distribution
MRECY- MEH-04-H Mechanical-HERS Duct Leakage Diagnostic Test
MRCY- MCH-24-H Mechanical-HERS Building Envelope Air Leakage Worksheet
MRCY- MCH-27-H mMechanical-HERS Indoor Air quality and Mechanical ventilation
. - HERS Werified Multifamily Central Hot Water System
MRCY- PLB-21-H Plumbing (DHW)-HERS Distribution
— PLE-22-5 Plumbing (DHW]-HERS HERS verified High Rise Residential/Hotel/motel Single

Dwelling Unit Hot Water System Distribution

2019 Residential Compliance Documenis

January 2019

2079 Residential Compliance Documents

Janwary 2019




What Key Elements and Forms
could be in an ACCA Report?



What can you expect to see in an ACCA Report?

- General Information - Equipment Spec Sheets
Plans Examiner Review Form Original Equipment Manufacture (OEM)
Project Summary Form Performance Data
Model /Make
- Manual J .
Efficiency

J1 Forms and worksheets Capacity (output) —Heating and Cooling

Lo?d.s Short Fo.rm External Static Pressure and Fan (CFM)
Building Analysis Performance Data —Blower Data

Manual S

Manual S Compliance Form

Manual D
Duct Layout / Distribution Sketch
Friction Rate Worksheet

Duct Design Summary




p— Residential Plans Examiner Review Form Ri"E"L
S O r ( ! ACCA. for HYAC System Design (Loads, Equipment, Ducts) [
- ‘:I.lr'i AL A T
Resid i1al Pl E i
esidential Plans Examiner T
= Manual J1 Form {and supporting worksheets | Yes [ Mo :
o Mechanical licenss: = or MJAE Form® {and supporting workshests): Yes [0 MNo[J [
R = OEM performance data (heating. cooling, blower): Yes O KWe D .
Building plan # w0 : Manual [ Friction Rate Workshest Yes [] Mo =
eview rorm Ll =8 8B
1

Home address (Street or Lot Block, Subdivision):

HVAC LOAD CALCULATION (IRC M1401.3)

Project Name and keoatior sRocs Rokles sXampicprejests sssnsnsnnnnununns

wﬁ:ﬁ;@ﬁiﬁﬁgﬁm’ ég T E%ﬁ‘ﬂmm Front Doar faces North
foihestio=s 31103 B Condinoned toor s 1718
Summer Design Conditions Numer of cccupants: 7
Indoe emperaure: e ¥ Windows e
REQUIRED ATTACHMENTS ATTACHED S'Smhim?“";: 8 e 'EZL: el e ‘h‘
. 14 glal'l: goe Bl ) Depth | [ iinoow
Manual J1 Form (and supporting worksheets): Yes [ No [ Totalheat gan 23742 Buh Number o sy ghts: !
or MJ1AE Form”® (and supporting worksheets): Yes [ No O
- " . 1 H M 1
OEM performance data (heating, cooling, blower): Yes [ No [ Healing Equipment Data Conling Equipment Data  Hlowachala
- E RSB, ot s e T T, SPIAC  Hestng oim: 1083
Manual D Friction Rate Worksheet: Yes [ No [ oot Champon Modet Chompion St e Do k20
. . . ] . - TMEEDGDE 12MP12 . _ TW4B3621+CM3EEECAT Far's rated exdermal ctatio preccurs for declon
Duct distribution sketch: [1 No [] P e i o0 ooy 30460 S
Aare heating output capacity: 0 Btuh Latent cooling capacity: F250 Btuh

Needed, but often missing:
O OEM — system performance spec sheets or cut sheets

Q Friction Rate Worksheet

HVAC DUCT DISTRIBUTION SYSTEM DESIGN (IRC M1601.1)

Design airfow: 1167 cfm Longest supply duct 208 # Duct Materials Used

Equipment design ESP: D.50 mnH20 Longest retumn duct: g2 ft Trunk duct: Round flex vimyl
Total device pressure losses: 0.3 mH20  Total efMective length [TEL): 287 #t

Available static pressure (ASP): 020 mH2ZO Friction e as .‘?'"E_q(ﬂaﬂ m100ft  Branch duct Round flex winyl

| dedame the load calculation, equipment, equipment selection and duct design were rigomously performed based on the building plan

listed above. | understand the claims made on these forms will be subject to review and verification.

Contractor's printed name:
Contractor's signature: Date:

Reserved for County, Town Municipality or Authority having jurisdiction use.
"Home qualifies for MJ1AE Form based on Abndged Edition Checklist

-+ wrightsort
- - Right-Suke® Universal 2019 19.0.19 R3Unnnn



Manual J Load Calculation

‘Load’ refers to the heating and cooling capacity the mechanical equipment will need in order to meet
occupant comfort. Method used to determine the size of the mechanical equipment.

= Approved computer software

= Energy/Computer Model includes:

® Location / Climate Data

® Building Orientation nesiﬂenlial lllﬂ
" Wall Assemblies ca'E"'ia,“"“_w
® All windows and Skylights :

" All doors

" Roof Assembly(s)
" Floor/Slab Assembly(s)

® Infiltration
®  Ventilation

" Occupants




MJ8 and J1 Forms-What to Check?

Impact on Ener

<

Items to Verify
Climate / Location Data
Duct Location

Building Component Orientation
especially Windows

Windows, Skylights, Glass Doors
Wall Assemblies

Roof Assembly(s)

Floor/Slab Assembly(s)
Infiltration

Ventilation

Occupants / Internal Gains

Solid Doors

Useful Info
Reference Joint Appendices JA2
Entirely in Conditions Space (?)

South / West -very important
East/ North -less important

Code U-0.30, SHGC-0.23

2x6 R-19 U-0.074

R-30 Attic, U-0.031

Floor R-19 U-0.037; Slab F-0.73
Semi-tight (5 ACH50)

Per Title 24 and mech design
Per bedroom count

Code U-0.20

ITEMS TO VERIFY

The key load elements. grouped in roughly decreasing

levels of impact on the overall contribution to the loads, are:

L OAD

I MPACT

<

v

Design Temperatures (Indoor and Outdoor)

H v Windows, Glass Doors and Large Skylights

I (shading, overhangs, etc.)

G ,

H ¥ Ducts (location, leakage and duct wall R-values)
v C eilings under an attic (R-values, roof material,

roof color)

M

E | v Small Skylights

D s

I ¥ Infiltration

U ,

M ¥ WVentilation

L v Appropriately Insulated Floors

0 v Appropriately Insulated Walls

“?

Internal Gains

Excerpted from the
ACCA Manual J Brochure




Right-J8® Form J1 Joo
Entire House Dater Apr 14, 2021

By: Your Hame
Company or Client

‘ ‘Company Confact infarmation
T

Form J1 and Worksheet

Right-J& Worksheet Job: &0 =

| 1 | Ertire House -

N T L e Moy :
C ny Name

Ty Construction U-value |Or HTM Area  (ft3) Campany Contast intarmatian —
. v ) number (Btuh/ft2-°F) (Bluh/fi®) or perimete i —— JE— p— Foh | Lok
2| Exposad wel aeon mEn : ‘:”; g
LOOkmg for ‘Red Flags Heat | Cool | Gross | t 3| oo s o ’ e x e 2 -
1] :]
w 12F-0sw 0.065 ne 269 096 1173 R I . I 5l @
. G| 10D-v 0.300 n2 12.42 13.63 84 Heat Gross | MRS | e | Cod Grmss | NPIS et | Cool ex | =
Notice the general G| 5 ging. cirlowa 000 re | 12| to4r . IEEEEEEERE z B3 ¢
—_ |G| 2 glazing, cir low-e 0300 ne | 12.42| 19.47 16 ;| =5 | e riwa m| 2 I - I B |
bwldmg tree: Wall G| 2 glazing, cIr low-e 0300 ne | 1242| 19.47 20 B=E m| B 2 d ¢ = of o o o W= o=
LG Egazlrg, clr low-e 0.300| ne 12.42 19.47 20 v . :ﬁ- 8 = | 2m - I I LI I T o | =
_GI H d w 12F-0sw 0.065| se 2.69 0.96| 978 |2 =g, criowe | 12e 10 E 124 1 q i 0 0|
azmg an G| 10D-v 0.300| se 12.42 13.33 49 %E%EEE = % g 5 % & E E E E
. . I G|2 cir low-e 0300 se | 12.42| 16.83 10 = : !
Orientation S e o300 el iees e sl =| =2 g1 o® 87 3 9 % =
gaz"ﬂ! cir - se *_ —G | 2 gerng, oir iow-a =m | 1242 1 5| 17| % 0| o 0 0|
G| 2 glazing, cIr low-e 0300 se | 1242| 16.83 20|  — o e HE 2 &4 & 8 1 4 o 3
3| 2 glasing. o lowee 0300 | 12e| le8 % =2 R o = EI- I = I - -
. —G | 2 glazing, clr low-e 0.300| se 12.42 17.86) 13 Lo|u | ais £l 21 E T o 9 0 0
U-values look valid; G| 2 glazing, cIr low-e 0300 sa | 1242| 17.86 14 s Bl s | 22 b I N I - I I
.w-_G %gzazlm clr low-2 g% 58 'l%g 13% ?% jsgﬁgm w2 I g = o g o § g
-0sw . SW . ™~
match T24? G| 10Dv 0300 sw| 1242| 1333 2 | " IR N I I B
|G| 2 glazing, cIr low-e 0300 sw| 1242| 16:83 6 EL“?;;“% s " | i CE T B
G |2 asing. i lowe 000 | io4| i7s  m [ [*¥ I e —
. L D|11Do0 0390 sw| 1615 10.10 21 o] -
Window areas look w 12F-0sw 0.065| rw 268| 096 1029 -
|G| 2 glazing, cir low-e 0300 nw | 1242 19.47 8 S
reasonable? |G| 2 glazing, cIr low-e 0.300| rw 12.42|  19.47 48 o | x|
G | 2 glazing, cIr low-e 0300 nw | 1242 19.47 16 I
|G| 2 glazing, cir low-e 0300 nw | 1242| 19.47 20 ;
L G| 2 glazing, cir low-e 0300 nw | 1242 19.47 30 | o =
! 1| I B e » el =
Floor and Ceiling c 16DR-38al 0.026| - 1.08| 076 315 e e e el L —
- F 19C-19cscp 0.049 - 0.70 0.40 798 2| @ wmeten I H
areas allgn? F 22A-nt 0089 - | 4084 0.0 2242 o p— ————— ; = ] B
F 22A-1pl 0.980| - 4004  0.00 116 Applepoes dter = 1200
Suobotal lines & 10 13} IraE| 23005( E0ee 3280
® Windows, Skylights, Glass Doors " Code U-0.30, SHGC-0.23 Lo E E ?E 3 Sp——
1 Page 1
. , ™ Wall Assemblies = 2x6 R-19 U-0.074 ] B oof el B0 GE e e
Useful Info S e =e o P
® Roof Assembly(s) = R-30 Attic, U-0.031
Calculations aporoved by ACCA to mest all requirements of Manual J Bth Ed.
Floor'Slab Assemblyis) Floor R-19 U-0.037; Slab F-0.73 = F wrenon:




Right-J8® Form J1 e A1, 2000

MJ8 - Form J1 B S

1 | Narme of Ricom Erfire House MR
2 | Ranning Feet of 2835 ft - -
3 | Celing HE (F1) and Gross Wall Area (2971 a0 f =23 e 50 15120
2 | Room Dimensions (FB and Soor Flan Arsa (5071 . 935 fE . £130 8
k. f IR d FI ’ 5 | Cefing Siope (Deg.) and Gross Celing Area (EgFT) o I93s 1B o &130 e
Looking for ‘Red Flags o U e e P e e e
Expozue Hamber Faoes Ha o Lengih Hemting a0 i Lengih Heating scg L-Cig
: . e [E 2| oaE| 2| z| = B I = =
Quick check on the Duct Loads... Does this value look —r R I
i 102w [ T8 f--Lr g 12 26 ™ a ] ]
2 : = o S| B 3| z| g = I
reasonable?...lots of zeros ... Verify that the ducts are N 3. s e5| 2| 2| 2| = HE
E; 0w LY ATE M54 180 e 4408 122 Har 2382
mpletely within th nditioned i e e e e it i
completely withi e conditioned space. = Lo m| oe| | % | e
= T| | B = B OB 2| |
t& 102w - 176 BEET =5 v 17255 450 axr HITE
Far TS o : Ve | omas | em | = | e
Flar 19A-1Scwp 1.1 ois 1308 1553 451 B3 955 =1
| | | | | | |
Infittration Heating Load (Btuh) 034 3812
Effect WAR
12 Sensible Load (Btuh) ACH 1.00 487
0.15
Latent Load (Btuh) -254
Internal a| Occupants at 230 and 200 Btuh 0 0 0
b | Scenario number 1900
13 c | Default Adjustments
d [ Custom Appliances 0 0 -y — p—— o -~ -
e| Plants 60 et WAR WaR
1z Eanzibée Load (Bluh) ACH ais 100 487 1.00 142
14 | Subtotals Sum lines 6 through 12 | 27714 42312 -194 Lentioed EuA) = =
— I I . = o Semarommper ’ 1200 ’ ’ i ’
. Eg;:; . EHLF & ESGF | 0| 0 0 R = 5| o e | s of s
- ELG * i P e Sum Ines 6 through 12 e |z | seax | amem 12
= — ot EHLF & ESGF i o [ ] ] o o
16 | Ventilation Loads Vent Cfm | 96 E Cfm 96 423 123 -494 b 2e 0 o
95 | Ventiation Loads Vent Cfm | 96 | ECm L) 413 123 -452 121 41 154
17 | Winter Humidification Load GalDay 1] 0 o7 | torser sumatcasen Load - a . N
18 | Piping Load 0 o P o o —
19 Blﬂwer Heat [' 20 | AED Excursion & Laient Moistuns Migraion Load &TBS rss
2 | Tokal Load Bum ines 13 through 19 28138 L2435 a 10024 oz 1]
20 | AED Excursion & Latent Moisture Migration Load 6786
21 | Total Load Sum lines 13 through 19 28138 42435 0 == T o e Uty e 2024 21805 R HAerzz v IEE

example e nup  Calcw M2 Front Door tsoes: 55



Load Short Form

Helpful Information:

See Climate Design Data at a glance.

Ask, do these Outside dry bulb (db) temperatures
match the location?

Are they from the California Joint Appendices JA2?

Note: California uses inside dry bulb (db) temperature
of 68 deg F for winter heating (Htg) and 75 deg F for
summer cooling (Clg)

See the rooms and floor areas, and their relative load

(Btuh) impact at a glance.

.*. wrightsoft- Load Short Form
Plan XX

Your Favorite Building Corporation

Compary Contact information

Job: XXYZX

Dats:  August 28, 2020
By:  Your Nams
Plan: XX

Project Information

For:

example project

Clg

Project Mame and Location...Paso Robles

Design Information

Infiltration

Htg

Cutside db (°F) 19 102 Method Simplified

Inside db (*F} ga 75 ‘Constructicn quality Semi-tight

Design TD (°F) 48 27 Fireplaces 1 (Semi-tight)

Diaily range - H

Inside humidity (3%} 50 50

Moisture difference (grib) 41 -18

HEATING EQUIPMENT COOLING EQUIPMENT
Make it Mazke it
Trade CHAMPION HEATING AMD COOLING Trade CHAMPION HEATING AMD COOLING
Model TMIEDS0B12MP12 Cond TW4B3621
AHRIref 203324457 Caoil CMZEBBCAT
AHRIref 2028042376

Efficiency 85 AFUE Efficiency 12.2 EER., 14 SEER
Heating input 60000 Btuh Sensible cooling 28000 Btuh
Heating output 57000 Btuh Latant cooling TOO0O Btuh
Temperature rise 50 °F Total coaling 35000 Btuh
Actual air flow 1088 ofm Actual air fiow 1167 ofm
Air flow factor 0.034 cfmBtuh Air flow factor 0,051 cfmBtuh
Stafic pressure 0.50 inH2O Static pressure 0.50 in H20
Space thermostat Load sensible heat ratio 0.95

ROOM NAME Area Htg load Clg load Htg AVF Clg AVF

) (Btuh) (Btuh) (cfm) (cfm)
Entry 67 3163 a7 108 47
MT. 22 o o 4] ]
Lau. T2 2137 1459 T3 75
Opt. Bed 3 135 1728 1922 1) o
Kitchen/Dining 446 ToeS Toge 244 361
Bad2 158 2419 2122 a3 108
M. Ba. Be e T48 a5 38
Living 266 3247 2584 112 132
Bath 66 1027 604 35 31
Coat 30 o o o] o
Hall e 3065 2415 105 123
M. Bed 175 4455 2802 153 153
Fan. 25 o o 4] ]
M. Clo. 66 o o 4] ]
been mancally
Calculations approved by ACCA to meet all requiremnents of Manual J Sth Ed.

ﬁ‘ i Eﬁ!ﬂ' Fight-But=® Univ ersal 2015 1210, * 1::::
Plan XX Other d 1718 3102 22036 1088 11687
equip loads ] o
Equip. @ 1.00 RSM 22836
Latent cooling ooe
TOTALS 1718 31103 23742 1088 1167




Manual S Equipment Selection

Based on the Load Calculation from Manual J -may need refinement after the duct design process

Use Manufacture's Data

Adjust AHRI standard values for a dry
climate; CA Joint Reference Appendices
JA2 Climate Data (Title 24 Part 6)

Heating Capacity (Output)

Cooling Capacity (Output)

Blower Performance Data Tables
" External Static Pressure (ESP)
" Fan CFM at the rated Capacity




Job: xmyzx

Manual S Compliance Report gt ton s Complance Repr £

Your Favorite Building Corporation

Company Contact Infrmation

Project Information

For- Project Mame and Location...Paso Robles
example project

Cooling Equipment

Design Conditions

Outdoor design DB:  102°F Sensible gain: 22836 Biuh Entering coil DB:  75.7F

Climate Data match the location and JA2? e it e lamigh o0 o Crerg col WS c267F
Indoor Design DB (dry bulb) 75 deg F for summer? ' '

Manufacturer's Performance Data at Actual Design Conditions

Equipment type:  Split AC

Manufacturer: Champion Model: TW4B3621+CM36BBCA1
Actual airfliow: 1167 cfm

Sensible capacity: 24210 Btuh 106% of load

Latent capacity: 6250 Btuh G90% of load

Does Capacity meet the load? Is it within 100 —115%
If not, is there a smaller unit available

Design Conditions

Outdoor design DB:  19.0°F Heat loss: 31103 Btuh Entering coil DB:  67.5F

Indoor Design DB (dry bulb) 68 deg F for winter? oo dosign00:  G3.7F

Manufacturer's Performance Data at Actual Design Conditions

Does Capacity meet the load? Is it within 100 — 140% Eapmenttpe:  Gasfumace e s
. . . Actual airfiow: 1068 cfm
If not, is there a smaller size available? Ouput capacity.  STO00 Blun  183% ofload Tomp.fee: S0 F

Was the equipment sized for the blower /fan ?

Meets all requirements of ACCA Manual 5.

2030-Aug-31 1110020

&‘ I .....-...“.__,“ E.,.. Right-Zuke® U niv ercal 2018 12019 Fage 1

RSUnnnn ...Sample Froject_Paso_Plan_JCOup  Caic = MJE  Front Door faces: N



Manual D Duct Design

Influences Energy Use and Comfort and Equipment Life

Duct Layout Sketch

Specialized Software is useful

Calculates duct sizes /diameter

Takes into account:
" Duct layout
® Duct material, i.e. sheet metal, flex, other
" Duct profile / shape

" Duct lengths

e RS AR A s R e Lwe L ames | e e

" Connectors, Reducers, other Fittings
" Tees and Splitter Wyes

" Elbows -Radius or square




Duct Layout Sketch

Basic floor plan is drawn to scale

User chooses from a library of preferred duct and
connector types for the duct system

The user draws the preferred duct runs (branch
and trucks or radial pattern, etc) and register
locations

Per length of duct, the size / diameter is calculated
and called out on the plan

The supply air volume rate (cfm —cubic feet per
minute) is called out at each register

The return air volume and register is labeled on

the plan
Job # Ixxyzx . f— : Seale: 1: 140
Performed by Your Your Favorite Building Corporation page 1
Hame for: Froec Hare and Project Mame and Right-Sulted Uriversal 201913.0.19
Location. Faso Robles svample project Location...Paso Robies RSUnnmn
exampie project 20-Aug-31 11:00:42
.. Sample Projec Pasg_Fian_Xoon




.*_ wrightsoft Duct System Summary Dt 28, 2020

Duct System Summary L A

‘Company Contact Informaton

Project Information
For Project Name and Location.. Paso Robles

. example project
External static pressure (ESP) comes from the Manufacture
Blower Performance
Heating Cooling
External static pressure 050 inH2O0 050 in H2O
: Pressure | 030 inH20 030 in H20
Pressure losses are determined from product data e e essre 030 i e
Supply / return available pressure 0.143 7 0.057 in H2O 0.143 7 0.057 in H2O
Lowest friction rate 0.070 inf100ft 0.070 inf100ft
: : Actual air flow 1068 cim 1167 cfm
Actual air flow and Total effective length (TEL) are calculated as Tota, eneciive length (TEL) 27
part of Manual D Supply Branch Detail Table
Design Hig Clg Design | Diam HxW | Duct Actual Fig.Eqv
Name {Btuh) | (cfm) | (cfm) FR | (in) i) | Mat| Lo Lnf) |Trunk
. . Baina h 1027 35 31 | oore| 50| ko |wIFx 37.0 1450  |si5
Heatlng EqUIp ent Exa ple Beaz c 2123 83| 108 | oovo| 7o| oxD  |wiFx 457 1600 |st5
m m Enirya h 83| 109 47 | ooso| 70| oxD | WIFx 200 1400 |st7
b c 2415\ 105|123 | o087 70|  0xD | WIFx 296 1350 |atd
rform N - ; KitchenDining c a534|  122|  1e1 | odos| 100 oxD | wIFx 173 1150 |st3
Blower Pe ance CFM - Any Position (without filter) [ — c 3534| 122|181 | odos| 100|  oxD | wIFx 102 1250 |st6
- Loua e 1459 73 75 | ooro| 50| oxkD | wIFx 434 1800 |si5
Airflow Data (SCFM)'2 wing p 2584| 112|132 | ooes| 70| oo |k 276 1400 |st7
Models Speed Ext. Static Pressure (II'I. H;,D] M. Ba-A h 2758 95 38 0107 6.0 (141 WiFx 18.5 115.0 =t1
M zed h 4455\ 153|153 | odos| 80| oxkD | wIFx 169 1150 |st1
01 02 03 0.4 05 oot Bea s e 1928 £0 99 | oopo7| 60| OxkD | WIFx 325 1150 |at
High 1172 1147 1116 1083 1035
Medium High 952 919 896 865 839 Supply Trunk Detail Table
TMOEQ40A10MP12 Medium 882 861 824 802 771
Medium Low 754 716 688 650 610 Trunk Htg Clg Design Veloo Diam HxW Duct
Low 688 648 519 584 541 MName Type {cfm) {cfm) FR {fpm) i} {in} Material Trunk
High 1239 1209 175 1143 1124 st Peak AVF 357 436 | 0oO7D 555 120 | ox 0 | vinFi
Medium Figh 1142 1102 1080 1050 1019 std Peak AVF 297 237 | 0070 430 120 | 0x 0O VinlFlx st
. sts Peak AVF 192 214 | 0070 392 100 | 0x 0 VinlFlx st
TMOEOBOA1OMP12 Medium 971 935 909 860 839 o Foak AVE ant =0 | ooes P 20| ox 0 | vinEx
Medium Low 915 891 848 818 776 Peak AVF 342 359 0.085 458 12.0 0x 0 WinlFlx st3
Peak AVF 290 179 | 0085 404 100 | 0x 0 VinlFlx s
L —— Pkl ?’ﬂ @? EL Peak AVF 248 191 0107 454 10.0 0= 0 WinlFlx
High 1342 1316 1290 1268 1243 .
Medium High 1297 1267 1247 1217 1189 Return Branch Detail Table
TMOEOGOB12MP12 Medium 1165 1139 1108 1080 1051
: Grille Hig | Clg TEL |Design | Veloc |Diam | HxW Studioist | Duct
Medium Low 1027 985 965 936 864 Mame | Sze(in) | (cfm) | (chm) | iR FR | (fom) | (in) {in) Opening (in) | Mati | Trunk
Low 822 775 740 687 649
G = — i = T th 0x0 1es| 1167| 816 | oomo| s3s| 200 o o VIFx




Static Pressure and Friction Rate

Static Pressure and Friction Rate Date: Apri4. 2021
System Name By:  Your Name
Example File

‘Company Contact Informaton
Project Information

For Project Name

Does the External Static Pressure (ESP) match the manufacture
blower performance data? Range upper limit around 1.0 IWC

The equipment external static pressure (ESP) may include the

Available Static Pressure

coil pressure loss —read footnotes — Heating Coaling
Extemal static pressure 020 0.20
Pressure losses
Sometimes the equipment includes an assumed 0.10 pressure %mdﬁim N 3
drop for air filter —read footnotes i 005 005
Humidifier 0 0
Ot dovon 0 ;
Typical value for diffusers, grilles and balancing dampers b o presare - -
pressure loss is 0.03 IWC B
5u|:{||él)y Rﬂl(l;‘]n
Filter loss could vary greatly... Mcasured ongth of Tk E 5
Egquivalent length of fittings 60 30
Total length 75 4
Total effective length 109

Friction Rate Chart

500

450 inadequate Fan Performance
a004-- © Increase speed

o Change blower
o Reduce TEL

3504
3004 e
@ 250
200
150
100

B T, T e Fan is toc Powerful
© Decrease speed

SO - N © Increase TEL .
i o High runout velocity
805 0.1 0.15 0.2 0.25 0.3 0.35 0.4

Available Static Pressure

TEL = Total Effective Length

Friction Rate

Heating Cooling

(in100ft) (ind1001)
Supply Ducts 0.083 DK 0.083 OK
Return Ducts 0.083 OK. 0.083 OK

Fitting Equivalent Le’ ~th Details
Supply 4X=35, 115=15, 1B=10: TotalEL=60

Retumn S5E1=10, BM=20: TotalEL=30 1

2024-Apr-22 192352

ﬁ\ ﬂ[!.n__'.l_t’._.u._qlt_ Right-Sul=® Universal 2021 21.0.05 REUnnnn :

...Exampie Flle.rup  Caic = MJ8  Front Door faces: EE




Best Practices



Best Practices

v Use the Residential Plans Examiner Review Form
v Compare ACCA Documents to CF1R, CF2R, CF3R's

v 'Experiment’ with software such as Wrightsoft Right-J and
Right-D software

v Create an ACCA Checklist of your desired forms
" Project Summary
" J1 Form and J Worksheet
" Manual S Summary
" Duct Layout / Distribution
" Duct Desigh Summary
" Static Pressure and Friction Loss Worksheet

" OEM —-Manufactures Performance Data



Resources



Resources

ACCA.org —on line store and public resources

ervifyimng

ACCA Manual J®
Procedures

MANUAL |

Residential Load
Calculation.

o P

™~ L
« Includes = —
3 = 2 ACCN
", calcnlation < ]

- 7 checklist | b AIR CONDITIONING

CONTRACTORS OF
V'V N AMERICA

Verifying
ACCA Manual S®
Procedures

Includes

Equipment
Selection

Checklist
daw . ACCA

Verifying
ACCA Manual
DE®

Includes mk
Duct
Inspection AIR CONDITIONING

Checklist CONTRACTORS OF
AMERICA®

2800 Shirlington Road. Suite 300
Arlington. VA 22206
Phone T03-824-4477

Fax 103573-4449

https://www.acca.org/viewdocument/hvac-brochures-for-code-officials

'E""ER'GY | BUILDING TECHNOLOGIES PROGRAM

h

https://www.energy.gov/sites/default/files/2013/11/f5/hvac_guide.pdf




ACCA Manual D Brochure, page 2

Friction Rate Worksheet A o , ,
Step 1) Mamufacturer's Blower Data _J From gnanuftaccn;rhejr «,tdat . Table of Useful Air Distribution System Design Information
Extemnal Static Pressure (ESP) = o70mwe cFM= 1200 ceME| | B equipment CEM at rate Desiga Fiic-
Step 2) Device Pressure Losses (DPL) \ capacity Zore: | One tion Rafe 0.10 |Typeof System: Trunk and Branch
Direct expansion refrigerant cedl......... 023 TWC - e Y
Electric heat resistance coil B From Manufacture’s Blow- C‘m"m—f“"ﬂ Supply Air 1 Supply Air Fl
—_— Material Trunk eta Branch ex
Hot water coil er Performance Data corre- - T ranc
BT oo, 18 TWC sponding to the CFM (#1) Construction w [}/ Return Air
e Material ok Duct boar Branch Flex
Supply outlet. ... . /C R-Valy . )
Reflpug gille. oo, 0.03TWC ¢ PeFrff"m Ma“uri;acmm:s tion Supply R6 / Refum R6
Balancing d . 0.03TWC ormance Data . . . . ille Si
Om:c;:‘:_m:mwm = Y Room Design Supply Duct | Stpply Grille(s) Size, | Return Duct Refum S;:iﬂe Sze
Total devicelosses ...................050 TWC D Total Effective Length M SLZC{S') and V 610{‘11‘_‘,’ Slze{s) Velocity
Step 3) Available Static Pressure (ASP) | = loss fiom duct lengths, Bedoom! | 150 L1-8 1 - 14x6, 600fpm @7)-12" 14x14, 300fpm
ASP=ESP - DPL (Step 1 — Step 2) 0.20TWC reducers, elbows and other e ’ B N Pz
? | Gtings Walk-in-Clogpt| 15 1-4 | 1-sxe4s0pm 7
Step ) ol Effective Length (TEL) Bedigarfi 2 100 [[2-6¢ /| 2-10st600mp” | (-4 14x8, 275
Supply side TEL + Retumn side TEL = 200 ft TEL T ) Friction Rate s found ¢ - x4, 600fp @ Lol
riction £ 15 Tou " s ar ar
Step 3) Friction Rate Design Value [FR=(ASPx100)=TEL] 0.10 TWC from chart below Jb}' reading bottom scale /Bémom_? 100 = / o 1‘2}‘4’.; — ) 1’ 14x8, 275fpm
. L to 0.20 and up the side scale Living Room 275 2-8" 2 }al’ﬁ 575fpm {16”}1 18" 24x24, 3‘50fpm
Friction Rate Chart t0 200 feet the intersecting Den — = / 146, 600fpm f {
igg =] line 15 the 0.10. That is the L :
E oo 1= = dm%n glfé“’-“ Ia‘um}-hlhs ex- | | Dinine 125 |[2-¢4 A 2-10% 600fpm / ]
E 300 = - ample. 0.10, 15 withim the ac- Fover 80 \ 1 / 1-10x4, 600fpm *—f———_( 1 Grille and
350 P = = g i ceptable friction rate range. L~ ~ 1 rille an |
200 — '::j — f G The Fric- H - register sizes
150 P =P = F tion Rat __} The return duct size 1s based should be select- [
S 1gg ﬁ I \?.. j The Design CEFM for each room is based onthe | | |. '.031 ate on the friction rate and then ed to ensure the |
005 D4 045 02 025 03 035 larger of the Cooling or Heating CFM. Those heat and :iseﬁr;ﬁn(:a the may be adjusted to a larger size to velocities are
Available Static Pressure cool CFM come from the allocation of the system’s ca- [ duct <i meet recommended velocity. acceptable.
E— ity based on each °s heating and ool ds. [ auct sz
Recommended Velocity (FPM) (Manual D, Table 3-1) pactly Zaser Oneac room § eauns and coome need* p 2 - 10x4, 6256
ACCA does not recommend installing
Supply — Bath 1 e |1-6 — T 1054 6006 | rerum ducts in kitchens, baths, laundry,
Recommended Maxmmum | Recommended | Maximum Bath 2 | 48— 1-5" A—} 500fpm or utility rooms
TOTALS 0

e

Types of Supply System:  Trunk and Branch, Perimeter Loop, Radial
Construction Materials: Sheet mefal. Fiberglass Ductboard, Rigid Round Fiberglass. Flexible Vinyl Duct.
Fiberglass Duct Liner w/ Facing, Flexible Metal Duct

Retum Grille Face Velocity

Filter Grille Face Velocity




ACCA Manual S Brochure, page 2

Equipment Selection using an ExampleChecklist

Design

Application Data: Equipment Capacity

Winter Design Conditions
Py

A furnace was selected for comparing “heating only *

- (A From Manwal 78 design and performance. Other types of equipment
Quidoor °F- 2FF | Toble 1A or 1B may be used.
534 T -
Indoor °F- 70°F ?g%ﬁ:} J8 §3-6 defaults E:ll-'_mee Medel Num FUS00300 Fictitious fumace
(B) : T
Total Caleulated | 50 073 U,h Determined by Manual _ T ';J Funace Btuh Out-
Heat Loss . J8 load calculation Output BTUH: L /| put: (= 140% of cal-

culated loss)

Summer Design C

onditions

N\ A heat pump was selected for comparing cooling and
Outdoar™F: B85°F ) From Manual 72 ) .
: Table 14 or 1B heating design and performance. Other types of
Indoor °F- 75°F ?{-JI%::SE?:] 18 §3-6 defaults) equipment may be used.
- . Manual J& §3-6 defaults| .
Entering Wet 63°F | 10 63°F EWB Outdoor Unit Model HP-030 Fictitious heat pump
Bulb (EWE): (=75°F /50% RH) Number:
@ Total Cooling C ity @ iti
Total Heat Gain |27 ,543Btu/h ° 1‘11;0?0 ng Lapaclty | 28 4008tu/i | These capacities are
Determined by (= 115%) from manufacturer’s
Sensible Q - Sensible Coolin ') performance data at
ensible Heat Ensioie Looling the DESIGN CONDI-
Gain 23'321%“7‘@ Memal 8 Capacity = semive cay | ELOO0ST O TIONS: 85°F ODT,
load calculation - (=) 1. 000CFM. and 63°F
- Latent Cooling ;
Latent Heat Gain | 4.222Btu/ Capacity (= Latent Gaz) 6.B00Btu/h™ | EWB
%21;;1’(];}1[{;)@“ 85% (©)| see formula below Tadoor Unit Model AH-030 | Fictitious air handler
The “TARGET" airflow] Indoor Blower CFM The actual equipment

Design Air Flow

®©

1116 CFM

we look for equipment
that operates m this
range (/- 10% ), on

(CFM in manufactur-
er’s performance data
at rated capacity-

W)

1,000

rated airflow,
(medm fan speed
optimal) should fall
within target CEM,(/

conditions. More

medinm fan speed medium fan spead): ~15%)
— Sensible Heat 85 23.321Bwh i< heat
HE=——— . R —— This heat pump can
Total Heat Gan Iy 275 / . r
© ‘otal Hea y 27.543Btwh Btuh Difference be- @ ??]E-J!’O]Jf;:ﬁodu-;e e
@ tween Heat Pump Bal- 30,281 Btu/h | con w/h at design

Sensible Heat Ratio /

/

Equipment Selection Checklist
# | Key tem Venfy Venification Questions
IT‘R "I’:’Slil .‘;Ej’;di‘ Do the design conditions fall within the minimum standards for this
;;;.gmin‘lt:lns region as found in Manual J$ Table 1A or 187 (%)
1 Design Con- . .
ditions The information
from the Manual ‘T Was the Total Heat Gain / Loss information used to evaluate equip-
load calculation was mment candidates?
transferred accurate- :
Iy.
Does the manufacturer’s performance parameters match the design
The equipment man- | parameters used to calculate the home’s heat load (i.e.. outdoor dry-
ufacturer s perfor- bulb, indoor dry-bulb, and indoor wet-bulb)?
OEM's mance parameters
2 | Performance | match the design
Data parameters used to If the performance data parameters are more than 5% greater or less
calculate the heat than the design parameters then did the confractor interpolate the
load. equipment manufacturer’s performance parameters to match the de-
sign parameters used to calculate the heat load?
Was the Sensible Heat Ratio calculated? (Sensible Load / Total (©)
Estimated Cooling — | Load)?
CFM based on Tem-
perature Difference Was the SHR used to find the proper air flow? @
Is the total heating capacity of the selected equipment <140%0f the
designed total heating load? (If not reduce equipment size)
3 Equipment
Performance Eoui N Is the total cooling capacity of the selected equipment <115%gf the
ﬂ%gggﬁgf:l %ﬁs designed total cooling load 7 (If not reduce equipment size)
(for cooling the Sen-
sible and Latent Does the “Sensible” and/or “Latent™ cggacities of the selected equip-
load) ment meet the load’s requirements? @
If a heat pump in a very cold climate (heating is primary concern)
does the total cooling capacity of the selected equipment exceed
125% of the designed total cooling load?
PUSE Does the electric auxiliary heat provide the necessary BTUs to
4 ﬁg?rﬂmy Eg]_:;Pump Balance makeup difference in capacir@om the heat pump’s balance point fo
- the design load conditions?

ance Point and Total
Heat Loss

capacity is required.
(&1 Conditioners do not
have a balance point }

Auxihiary Heat
(Circle):

@ Gas 01l

10 kw @)

In this example the
auxiliary heat is elec-
tric, the formmla for
electric heat 1s KW=
Btwh+3413

versus / 507 = 10° Thee
Temperature Design Value 85% = 19° Design Temp
, Eecpmmended T Sensible Heat Gain
SHR T Desi CFM=———————
)m' esign |/ Design Tempx 1.1
Below 0.80 |/  21°F J
- A = 23321 Bin'h
0.80—0.25 19°F 1.116 CEM= o
Above 0.85 17°F x
From Manual J§ Tables

From Manual J8 Load Calculation

From Equip. Performance Data




ACCA Manual J Brochure, page 2

= KEY ITEM CHECK QUEST[G:\_S TO ASK CIRCLE ANSWER*
I= the indoor design temperature for Heating: per Local Code OR T0°F (21°C) at 30% RH? YES NGO —
. Indoor Design Temperatures I= the indoor design temperature for Cooling- per Local Code OR 75°F (24°C) ar 30% RH? v .
_ T =] i -
DESIGN TEMPERATURES [or 55% for humid dimate, 45% for dry climate?]
Outdoor Desipn Temperatures I= the outdoor design temperature per Table 1 of MJ8 or Local Code? YES N -
U-values and SHGC values Are the SHGC and U-values reasonable for the window types and frame constructions? (see Table 2 of MJ8) YES NO —
E Shading Adjustments Have window shading (curtains, drapes, insect screens, tinting, etc.| adjustments been made? YES NGO -
= 2 WINDOWS & GLASS DOORS Overhang Adjustments Have roof overhang adjustments been made? VES MO -
E Total Area I= the total area for the windows & glass doors roughly equal to the area shown on the drawing plans? YES NG -
—
=~ Exposure Directions Do the exposure directions [North (W), North-East (NE), etc_] appear correct? YES NO -
-
,_' U-values and SHGC values Are the SHGC and U-values appropriate for the skylight tvpes and frame constructions? (see Table 2 of MJ8) YES NO Nia
:ﬁ: SEYLIGHTS Shading Adjustments Have adjustments been made for drapes. tinting and reflective coatings? YES N0 NiA
3
("5 Total Area I= the total area for the skvlights roughlv equal to the area shown on the drawing plans? YES NO Nia
: Exposure Directions Do the exposure directions [North (N}, North-East (NE). etc.] appear correct? YES NGO NiA
[ -
= 4 | DOORS | WooD, METAL Jwme e - = = =
=
=] . . . _
= ) WALLS | Inzulation Are correct wall insulation R-values taken into account when the wall loads are calculated? YES NO =
w =
= ABOVE GRADE, BELOW GRADE Total Area I= the total area for the walls equal to the area shown on the drawing plans? YES NG -
=]
:Ci Inzulation Iz correct ceiling insulation R-value taken into account when the ceiling load 15 calculated? YES NO i
T
= Radiant Barmer If applicable, does the load caleulation take credit for a radiant barmer? YES NGO A
. 3 CEILINGS - - —
2 Foof color and material I= correct roof color and material taken into account when the celling load i= calculated? YES N -
=
@ Total Area I= the total area for the ceilings equal to the area shown on the drawing plans? YES NGO —
=
: T FLOORS Inzulation Iz the floor insulation and tvpe of construction representative of what is built/planned? YES N -
=
E—, Envelope Tightness Iz the listed envelope tightness (tight, semi-tight. average, semi-loose, loose) appropriate? YES NO =
— 8 INFILTRATION
=] Above grade volume I= the total above grade volume equal to what 15 shown on the drawing plans? YES NGO -
B
'_g Appliances Are the appliance gams 1200 Bruh, 2400 Bruh or a value recommended by MJ8? YES NO -
= . _ . Is Maximum Number of Occupants = Number of Bedrooms + 17 YES N -
s 9 INTERNAL GAINS
= Occupants - Iz Btuh (zensible) = 230 x Number of Occupants?
- YE3 N =
= - Iz Btuh (latent) = 200 x Number of Oecupants? “
Duct Location Iflocated in an unconditioned space, are the ducts insulated (appropriate R-value)? YES NO NiA
10 DUCTs
Duet Tightness Is the duct tightness category “average sealed’ or higher (ie. notably sealed, extremely sealed)? YES NO —
Intermittent Fans Are intermittent bathroom and kitchen fans excluded from the infiltration calculations? YES NO NiA
11 VENTILATION Continuous Exhaust Fans Are dedicated exhaust fans (continuous) included in the caleulations? YES N NiA
Heat Recovery Equipment Are the heat recoverv equipment and/or a ventilating dehunudifier included in the calculations (if applicable)? YES NG WA

*Questions should be answered “YES® (where applicable) to achieve representative load calculations.



Upcoming Courses
Questions



More Information
1.5 AIA LU’s Available

1.51CC LU’s Available

Contact spburns@countyofsb.org for any questions regarding LUs

Coming to Your Inbox Soon!

Slides, Recording, & Survey — Please Take It and Help Us Out!

Upcoming Courses
4/5 - The Value of Becoming a Certified Energy Analyst
4/21 - All About ADU’s for Households

5/10 - All Electric Construction Part 1: Heat Pumps For Heating and Cooling


mailto:ian.logan@ventura.org

Thank you!

For more info:
3c-ren.org

For questions:
iInfo@3c-ren.org

3Cy
REN

TRI-COUNTY REGIONAL ENERGY NETWORK
SAN LUIS OBISPO « SANTA BARBARA -+ VENTURA
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