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BUBBA'S PERFESSIONAL HVAC LOAD CALCULATION

SIZING CHART

AIR CONDITIONING OR HEAT PUMP

TRIM OUT VERY CAREFULLY ON BLACK LINES, THEN FOLLOW INSTRUCTIONS BELOW

\/ \/

TRIM TRIM TRIM
CAREFULLY CAREFULLY CAREFULLY

N /L\

1.5 TO
2_TON 2.5 T0O
3.5—TON 4 7O
5—TON
INSTRUCTIONS:

Stand on the curb and look through Sizing Holes,
what ever Hole the house fits into that’s the size unit to use.
(For larger homes and or zoning use multiple Sizing Holes.)




HVAC Load Calculations.

# HVAC Load Calculations

=  Why should an Energy Rater perform
these calculations?

= Whole-House or room x room?
+ What are the benefits

= Why use ACCA MJ8
m  MJ8 Sensitivities

# MJ8 take off
= Design Conditions

wwcsels  What constitutes the envelope (air
havrrinre Ann A tha thAarmmal harvriare)




Why Should an Energy Rater
Perform HVAC Load
Calculations?

% ENERGY STAR Qualified Homes
National Performance Path Notes

)

ENERGY STAR

7. All cooling equipment, regardless of whether it is used to satisfy the ENERGY
STAR products requirement, must be sized according to the latest editions of
ACCA Manuals J and S, ASHRAE 2001 Handbook of Fundamentals, or an
equivalent computation procedure. Maximum over sizing limit for air conditioners
and heat pumps is 15% (with the exception of heat pumps in Climate Zones 5 -
8, where the maximum over sizing limit is 25%). This can be accomplished either
by the rater performing the calculations or reviewing documentation provided by
the professional contractor or engineer who calculated the sizing (e.g., HVAC
contractor).

$$$ Additional Profit Center $$$
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From Number 7 of the National Performance Path Notes.




Whole-House

S
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The Whole-House approach calculates the heat gain and loss for the envelope. It is
aquicker way to accurately calculate the building’s heating and cooling loads to
verify overall equipment sizing. But this method is no help when trying to satisfy an
individual room’s requirement.




Room X Room

CALCS-PLUS

By breaking the house up into rooms we can get a better idea of each rooms unique
requirements.




Room X Room Loads

If the HVAC system is the backbone of the
house as a system. The HVAC load calculation
Is the backbone of the HVAC system

# Required to determine supply CFM for each
room

# Required to select Supply Outlets

# Required to select Return Inlets

# Required to design a Duct System

# Required to diagnose comfort problems
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ACCA Manual J vs

MAMNUAL

-

Residential Load
Calculation ...

Why use it?
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Value of Manual J

#Eliminate Under-sizing of Heating &
Cooling Equipment

#Eliminate Over-sizing of Heating &
Cooling Equipment

#Humidity Control During the Cooling
Season

#Eliminate Comfort Problems

CALCS-PLUS




Under Sizing Equipment

The obvious problem with undersized
equipment is that it will not maintain the
desired temperature. However, slightly
undersized cooling equipment (by a margin
of 10% or less) may actually provide more
comfort at a lower cost.

CALCS-PLUS
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Oversized Equipment Causes

# short-cycling, minimal runtime
# marginalized temperature control
@ pockets of stagnate air

# degrades humidity control during the
cooling season =

# requires larger duct runs

- -ii.l‘_ Ii
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Oversized Equipment Causes

#Increased installed cost
# increased operating cost
# Increased demand on our utilities

# adds unnecessary stress to equipment

CALCS-PLUS

12




Why Use MJS

The heating and cooling load estimates affect
every aspect of the system design procedure

From system selection
To equipment selection procedures

To placement and selection of air distribution
hardware

To duct routing and airway sizing or pipe
layout and sizing

Because of this the load calculation must be
as accurate as possible

CALCS-PLUS
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MJ8 Sensitivities

_Design conditions

Building tightness

Fenestration

Air duct system design &
installation
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MJ8 Guidelines

#Use outdoor design conditions
recommended by Table 1 Manual J.

#Use the default indoor design conditions
recommended by Manual J.

#Take full credit for all internal shading
devices and external overhangs.

#Use internal shading devices that are
compatible with the type of room.

CALCS-PLUS
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MJ8 Guidelines

# Do not use internal shade if the room is
specifically used for day lighting.

# Use the tested performance coefficients when
known.

@ Take full credit for all insulation & sealing
efforts.

# Take full credit for insulated & sealed duct
runs located in unconditioned space.

CALCS-PLUS
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MJ8 Guidelines

#Take full credit for load factors and
diversity when estimating internal loads.

#Take full credit for diversity when
estimating the cooling load on central
equipment.

CALCS-PLUS
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The MJ8 Take-off Process

INDOOR ENVIRONMENTAL CONSULTANTS
417 Commercial Ci. Suite F. Venice, TL 31202 / 941-493-0919

idential Load
L ition.=

CALCS-PLUS

In order to perform an accurate HVAC load calculation you will need scalable
blueprints, a scale, MJ8 forms, and of coarse Manual Jv8 to obtain all the heat
transfer factors.
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From Part of Section 1-16
ACCA Manual J 8th Edition

¢ Computerized method calculates load by
month of year and time of day associated
with each room load and with the

equipment sizing load.

¢ Computer can generate solutions for 288
scenarios (12 month year and 24 hour day)

Residential Loafl

Calculation__*

CALCS-PLLU
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A Computer Only Procedure

Addendum B to

From “Addendum B” from ACCA Manual J® Residential Luad

Calculation
Eighth Edition

ANSEACCA Mam J 12004

Executive Summary

Mow that the industry and software houses have had time to work with the Eighth Edition of Mannal Je,

ACCA has determined that AED simplifications would ease implementation by thirdparty software

vendors and improve the understanding and use of MI8 by practitioners. This addendum revises the

adequate exposure diversity (AEDY) approach on window/glass expesures in the followmng manners:

a) MIZ shall become a computer-cnly procedure. (Mote: A shorter, abridged version of MI2 is under
development that supports a hand caleculation procedure aimed at single -fanuly, detached dwellmgs
with smgle -zone, constant-volume systems).

b) A computer-only, hourly fenestration gamm (HFG) procedure shall be used for all application
SCenarios.

e) Caleulations shall be made for midsummer, unless sontherly-facing fenestration causes a peak gain
the fall.

d) Hand calculation procedures for applications other than single familv detached dwellings zerved by a
single zone, constant volume system shall be abandoned m faveor of computenzed solutions.

The isfrom the Executive Summery in Addendum B to ACCA Manual J. Version 8
isavery complex calculation which was designed to be performed by a computer.
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MANUAL

Residential Load
Calculation
bl

Only three software programs are
recognized by ACCA as meeting the
standards of Manual J residential
load calculations.

Powered by :
~ Elite Software RHVAC
o WrightSoft Right-J
MANUAL J. _ _
CALCS_PL-US Nitek HVAC Wizard
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ﬂ‘ The Software Center - Windows Internet Explorer i = |ﬁl

@ il I,.."-_ http:f fvava, acca, orgftechimanualjfsoftware) j || K ILive Search el
File Edit Wew Favorites Tools  Help
U8 GRE A The Software Center | | 3 - B - = v b Page - (0 Tools -

marketing

Members Only %
Click here for ACCA
Member Central.
Forgot username?

Info Center
ACCAbuzz Blog
ACCA Insider
HVAC StateWatch
Mold /IAQ Monitor

ACCA Events
Technical Training
Conference & Expo
CC Roundtable

Full Calendar

Join ACCA
Learn more about the

Remember, only these companies are authorized to display the "Powered by

ACCA" logo and only their products meet the standards of Manual J residential
load calculation.

UPDATED: As of Movember 12, 2004, Elite Software, Nitek and Wrightsoft have
updated their software products to include all four addenda to Manual J 8th Edition.

Elite Software RHVAC

* RHVAC Features
+ Download Demo
# Purchase RHVAC & Other Elite Software Products

Wrightsoft Right-J8

» Right-J8 Features
+ Download Demo
# Purchase Right-18 & Other Wrightsoft Products

ACCA Advantage and join Nitek HVAC Wizard

online.

= Learn More & Purchase HVAC Wizard

CUALLO-T LUO

[T 1 | [émeemnet [ #1000 -
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http://www.ACCA.org

ACCA Approved MJ8 Programs
¢

Right-18

RHVAC

CALCS-PLUS

PR

HVACWIZARD

RESIDENTIAL
HWVAC LoaDs
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[Elite Software

RHVAC oVagids.

{ Flle Edit Project Room Adion Tools Window Help
Ha == T N NS AE ST RNy - eaky Bt PE N AW T

# Explorin
iD.8

‘2 DB Large 2 M3
0 DB Lerge MJB

FrRREREE DS
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The software we will be using for this program will be Elite Software. Not to say
that Elite Software is better than Wright Soft or HVAC Wizard, we started using
Elite back in 1987. At that time, and even now the basis of our businessisHVAC
load calculations. After researching both Elite and Write Soft we chose Elite
because we thought it appeared more user friendly. We have learned it well and are
very satisfied with our selection and have found the Elite Software company to be
sensitive to our needs.
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The MJ8 Take-off Process
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In order to perform an accurate HVAC load calculation only three things are
required: ablue print, ascale, and a certified ACCA MJ8 computer program. Most
of the certified programs have a computer aided drawing program that, if set up
correctly will do the loads in the background while you draw the floor plan. For the
purposes of satisfying the intent of this session we will do the take-off the old
fashioned way; understanding the construction documents which includes scaling
the plans.
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The Data that is
automatically
filled in comes
from Table 1A in
ACCA Manual J 8t
edition.

Outdoor Design
Conditions For the
United States and
Canada.

CALCS-PLUS

Design Conditions

] General Project Data

Prui_ecﬂ Qlientl Company Design } Duct

City Name
Select a city fram the list
City

Reference City: (West Palm B
Daily Range: Medium |
Latitude: ’25— j
Elevation: ’15— j

Sensible

Elev. Derating: j

Winter

Dry Bulb Temperature: 15 j

Wet Bulb Temperature:

Sensible

People Loads: j

Tallshassee. Florida A
Tamps, Florida

‘alparaiso, Florida

o
ny, G
Americus, Georgia
Athens, Georgia
Aflanta, Georgia.
Augusta, Geargia,
Brunsuick, Geargia.
Columbus, Georgia
Dalton, Georgia
Dublin, Georgia,
Gaineswille. Georgia
Giriffin, Georgia

La Grange, Georgia

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

The certified programs have “Table 1-A” database from Manual J aready built into
them. This table shows outdoor design conditions for the United States and Canada.
Selection of the climate area for the location of the building is very important. For

this example we will be using West Palm Beach, Florida

26




et oa Table 1A

tﬂ:ﬁ ;

RHVAC weather data base comes directly from
ACCA Manual J version 8 Table 1A & 1B(micro
climates).

Table 1A
Outdoor Design Conditions For the United States and Canada
Elevation | Latitude | Winter Summer
Location Faat Heating Cooling | Coincident | Design Design Design Daily
2 D;gl::s 99% 1% Wet Bulb Grains Grains Grains Range
Dry Bulb Dry Bulb 55% RH 50% RH 45% RH (DR}

St. Augustine 10 29 35 89 78 58 66 72 M
St. Petersburg 11 28 47 63 79 59 66 72 M
Sanford 55 28 38 o 76 39 48 52 M
Sarasota/Bradenton 30 27 43 92 79 61 68 | 4 | M
Tallahassee AP 8B | a0 28 93 7% 39 46 52 M
Tampa AP 19 28 40 91 ki 49 56 62 M
Valpanso, Eglin AFB 85 30 33 90 78 57 64 70 M
Vero Beach 13 27 43 90 78 57 64 70 M
West Palm Beach AP 15 26 47 20 78 57 G4 20 M__

CALCS-PLUS

Setting up the correct design conditions for the area the building is very important
when it comes to satisfying one of MJ8’s sensitivities.
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The Room Take Off

|

CALCS-PLUS

We are going to be using a ssimple 3 bedroom 2 bath floor plan. The home has 9’
CB (cement block) walls with R-5 board insulation on the inside of the wall; 100%
coverage, furred and dry walled. The ceiling has a vented attic above with R-19

insulation, floor is slab on grade, al of the glassis single pane clear, and the top of
the window as at 8’ with an average overhang of 2’.

28




Default Room Data oo

A B Default Room Data

«» @ &% RRI@HRE O F ol X
| Name System Zone  Width Length Height heck Errors
/'r:\ J‘D efault Room J FJ FJ j J ) j Ja

1 Eoor Materiat -Value  Width b2zl & Equip-
i 1 [22aph J 358 J J J J Ppl: [0 j
Set U p . Slab on grade. No edge influlation, no insulation below flaor, carpet covering, passive, heavy maist soi SEq [0 -
Floor Material / Fioof Materiol Value  Width vex o -]

1 [16B19 J 049 J J J UP J other

\

Under attic or knee wall, ehted Attic. No Fadiant Barier, Dark Asphalt Shingles or Dark Metal, Tar and Grawel or

Roof Material Rogs:f) -]
Wall Material value  Lenqth Height Infil. [0 -

Wall Material | ﬂ Bt e vew [I <
. Blnck board insulation onh| RS board insulatio sidingfinish .

Glass Material Glass Material Value SHGC  Width  Height Ref Occ. O.Proi  0.0ff oce: I o

1[1Aca <1 O =1 N | O = = = P

Single pane. nperable windiow, clear. meta\ frame with break outdoor insect screen with 50% coverage, white of
Rad.F{0 ]

Door Material Value  Width Height Ref
| = | o
Metal - Palyurethane Core

Door Material

[/

Set up default data so you don f have to do repetitive inputs.

CALCS-PLUS

Set up adefault room. The materialsin the Default Room Data are those materials
that make up the air and thermal barrier of the building. This room will be used asa
template and it will include the most common building materials used in the home
we will be sizing, All of the ACCA MJ8 materials are stored in the program’s
database. Some boxes will be left at 0 or unfilled but at minimum the floor to
ceiling height should be entered, the floor material, roof material, wall material,
glass material, and door material. Thiswill save alot of time later.
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Floor Materials

W Default Room Data

&> @ SRR B e M & o s EEX

No. Name System Zone  Width Length Height Check Errors
leelaul( Room jh*j ]Tj 0 j 0 j 9 j nia J

Peaple & Equip.

Floor Material U-Value Width Length Perimeter
1 [22Aph -|[r3se o | ~|fo - pp: 0 -

Slab on grade. No edge ifSyation. na insulstion below floor. carpet covering, passive, heavy maist sail SEq: [0 -]

Roof Material U-Val Width Ly [ j
e Ame N0 1 To select a

i e e i . Regs:) -
Wall Material U-Value Lengt materlal type Infil: [0 j
1 [13a50cs |z -0 . vent ’U—J
Block, board insulation only, R-5 board insulation, op: C||Ck the dOWn L::": Ca—
Glass Material UValue SHGC - i <
S — e ie | arrow next to the | o=
Single pane. operable windaw, ciear, metal frame wit ode =

reflecive oolor drspes with ghtweave wit 50% covel [ ) ate r| aI typ e Rad.FJ0 M
Door Material U-value  Width
f 1P jnza j‘u j‘u j]rj
Metal - Polyurethane Gore

We will be using the wall section at the right (ripped off from Joe Lstiburek,
Ph.D.,P.Eng, Builders Guide, Hot Humid Climate, Figure 7.15).

The floor will be slab on grade with no edge insulation.

CALCS-PLUS

To set the floor “material type” click the down arrow
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Floor Materials

W Default Room Data

&> @ SRR B e M & o s EEX

[L-mB[5 ™ Floor Material

Floor Mated  Favorites | Recent ‘Cuslum]
1 [22A

- Const. No. U-alue | Category | Cr.SpM.. | Sealed.. Radiant | Options | Description S
224-pl 0.983 22-Slab.. nja nfa. No c passive, light dry soil
20P-0c 0385 20-0Ower.. nja nia MNo E} no insulation, carpet or hardwood
Roof Mater} | 2pp-gf 0521 20-0Over.. nja nia. No no insulation, tile or vinyl
1{16B-1 | agp-1g 0.05 20-0ver.. nfa nfa Mo P19 blanket insulation, any cover b
Undler at

[ Vembra 19 - Over Encl. Crawl/Basement | 20 - Over Open Crawl/Garage | 21 - Basemeni| 22 - Slab on Grade |

Wall Materd Select a category from the 1st list below. then select a floor in that category from the Znd list.

34 Cats In? it fahic Cat

Block b o4 Mo edge insulation. no insulation below floor, any floar cover
= =LAl et s L e =i nto 3' below grade, any floor cover

Glass Matef | 22C Haorizontal board insulation extends 4' under slab, any floor caver
1 [1Acl | 22D “entical board insulation covers slab edge. tums under slab and extends 4' harizontally. any floor cover
35 Custom Slab on Grade Floor, User-Defined
ingle p
reflective
Door Mate
! 1[11P || CanstMo. | U-value | CrSpwall U-val., | Sealed CrSp. | Radiant | Description
M 224-ph 1388 n/a nia No passive, heavy moist soil
etal - P
e 1] 5 o L nasaive b dreoplinhtet soil
22A-pl 0989 nfa nfa o passive, light dry sail
=i L Y Ve Yes TaCIENT NEchsy Mot 201
22Acrm 118 nfa nia Yes radiant. heawy dry or light wet soil
2241 0988 nfa nia Yes radiant, light dry soil
Cover (c)... Create Custom... | Organize... ‘ Add to Favaorites... | OK Cancel
CALCS-PLUS

Here we click on the Floor Material and the Floor Material database window pops
up. For this home we will choose “Slab on Grade”, “No edge insulation, no
insulation below floor, any floor cover”, “passive, light dry soil”.
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Roof Materials

<@ e RTR( B EE W@ o B Ee X

Name System Zone Width Length Height Check Errors

e < peteireen T o | o o =

P le & Equip.

Floor Material U-Value Width Length Perimeter S S
1 [22A-pl j 0.989 j 0 j f j 0 j Ppl: |0 j
Slab on grade, Ma edge insulation, no insulation below floor, capet covering, passive, light dry soil S.Eq: [0 j
LEqg: [0 -
Roof Material U-Value Width Length Direction 9 J

1 [16B19 -|[0.049 ju ju jup j
Undler atiic or knee wall, Vertad Atic, jer, Dark Asphalt Shingles or Dal
Mernbrane, B-19 insulation

Select the Roof =

Wall Material U-Value Length Dir

1WJWJ—J—'J—J— Material Type

Black board insulation only, F-6 board insulation, apen core, siding finish -

Light: [0 J
Glass Material U-value SHGC dth Height Ref Occ.  O.Proj c: |
1[1A-cb-o =fros  -|fors J | O S | | J Mnda:’mj
Single pane, operable window, clesr, metal frame with bresk, outdoor insect screen with 50% coverage, white or
reflactive color drapes with tight weave with 50% coverage Rad.F{0 |
Door Material U-Value Width Height Ref
1[nip jnza ju ju j,rj

Metal - Palyurethane Core

CALCS-PLUS

To set the roof “material type” click the down arrow.
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Roof Materials

¥ Default Room Data (=13
<o RIS R R b 8| T | S |Fp B B X

No. Name System Zone  Width Length Height Check Errors
nfa j ‘Defﬁult Room j ’1_j ’1_j ‘l] j ‘I] j ‘9 j ‘nfﬁ

People & Equip.

Floor Material U-Value 3
HEZTIE | TEITR || (1 Roof/Ceiling Material

Slab on grade, Mo edge insulation, no ing

Favorites | Rt | custom |

Const No. | U-value | Category CLTD Index | Options Description ~
1BCR-28 0.034 16-Under.. 2 P28 insulation

174-34 0027 17-OnExp.. 13 1.5"wood plus R-33 to R-35 insulation

166-19 0.048 16 - Under 1 B-19 insulation

16A-19 0.043 16-Under.. 0 P19 insulation W

Roof Material U-Value
1 [16B19 j 0.049 j

Under attic or knee wall. Vented Attic, No
Mernbrane, B-19 insulation

Wall Material U-Value
1 [13A5acs j 0.125 j

Block, board insulation anly, R-5 board i

16 - Under Attic or Kneewall ‘ 7 - On Exposed Beams | 18 - Below Raof Joists

Select a category from the 1st list below, then select a roof in that category from the 2nd list.

Catagony Description of this Category ~
E d - 2 o o
Gloss :d:El:ﬂl ? :’ﬂ“'”e 168 Viented Afic, No Fiadiant Barier, Dark Asphalt Shingles or Derk Metal, Tar and Gravel orMembrane |
1 co-o j j ented ARIC with Hadiant Darmer, Any Hoafing Material, Any Hoot Calar
Qinale nana Anara il w clamr, mel 16C “ented Attic. No Radiant Barrier, VWhite or Light Color Shingles, Any Wood Shake, Light Metal. Tar and Gravel or Mer
- ewj | 16CR Wented Attic with Radiant Barrier, Dark Asphalt Shingles or Dark Metal, Tar and Gravel or Membrane 3
X //V ted 16D Wented Aftic. Na Radiant Barrier. Dark Tile. Slate or Concrete
Shingles ente < >

O NONNONONoeNNNNaNe Caonst No. U-alue | CLTO Index | Description ~

2 I 166-0 0.408 1 R-0 insulation

188-7 01z 1 P-7 insulation

16B-11 0.081 1 F-11 insulation

R-19 Batt | eB13 007 1 P13 insulation

1 O T T TS Tt

Insulation 16B-19 0.043 1 P-19 insulation I

16B-21 0044 1 F-2T insulation

16B-25 0.038 1 P25 ingulafion
16B-28 0.034 1 R-28 insulation hd
Mat & Color._ Create Custom__. Organize. .. | Add to Favorites .. oK | Cancel |

CALCS-PLUS

For this home we will be using a vented attic; choose “16-Under attic or Kneewall”,
under category choose “16B Vented attic, No Radiant Barrier, Dark asphalt
Shingles or Dark Metal, Tar and Gravel or Membrane”, and under construction
number choose “16B-19” for R-19 insulation. If you know the roof will be tile, or
white metal select the proper vented attic description.
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Wall Materials

/T

/= Default Room Data (=]
G0 @K IR RN B M| F o B X

No. Name System Zone  Width Length Height Check Errors
nfa j ‘Defaull Room j rj rj ‘I] j ‘[I j |9 j |n,'a

People & Equip.

Eloor Material U-Yalue Width Length Perimeter

1 [224-p1 j 0.989 j j o j 0 j ppl: [0 |
Slab on grade, No edge insulation, no insulation below floor, carpet covering, passive, light dry soil SEq: [0 j
LEg: |0 -

Roof Material U-Value Width Length Direction a J

1/[16B-19 ~|/0.049 - -0 ~||UP -
[ O O Other
Under aftic ar knee wall, Ventad Attic. No Radiant Bartier, Dark Asphalt Shingles or Dark Metal, Tar and Grawvel or
Mermbrane, R-18 insulation Regs: [0 j

wall Material UValue Length Height Dir STD Infil: [0 j

WTD
1 [13A-5ocs ~|[0125 jn js j]N_jln_jln_j vems p o
d insulation, open core. siding finish Lahe lnij
Height Ref  Occ. 0.Proj _ 0.0ff gce: |1 j
Select the Wall ~ [reP"_ -
. ad FJ0 -
Material Type “r -

Block, board insulation anly, B

Glass Material U-Value SHGC
1 [1A-cb-o j 1.08 j 0.75 j 0

Single pane, operahle window, clear, metal frame with break, outdoor ins:
reflective color drapes with tight weawve with 50% coverage

idth

Door Material U-Yalue Width Height Ref
1P ~|foze -0 o o I

Metal - Pokurethane Caore

CALCS-PLUS

To set thewall “material type” click the down arrow.




/Sl Default
IS

Nan

No.
nfa j Defs
Eloor Material|
1 [22A-p1

Slab on gray

Roof Material
1[16B-19

Under attic
Mermbrane,

=

wall Material
1[13A50

Elock, boar

Glass Materiq|
1 [1A-cb-ol
Single panej
reflective co

Door Material

1[11P

Metal - Pohy

Wall Material

Favorites { Rt Custom |

Const. Mo. | U-walue | Group | Category | Descripfion Abv.Grd.U-value ~

12B-O0sw 0.097 B 12-Frame  noboard insulation, siding finish, wood studs 0

14B-4.5s 0072 G 14-Afem.. stcco orwood siding. interior finish. 45inc.. 0

13AB-ocs  D.2568 E 13-Block  open core, siding finish 0

12E-Osw 0.063 E 12-Frame  noboard insulation, siding finish, wood studs 0

13AB-0fcs D183 E 13-Block  filed core. siding finish 0 A

Cuctnrdidall?_0NER | 13- Blork  Whecorand cvamnlo cietorm sl n

12 - Frame 13- Block 14- Alternative | 15 - Basement

Select a category from the 1st list below, then select a wall in that category from the 2nd list.

Category Description of this Category -

13AA Mo Blanket or Board Insulation, Mo Exterior Finish, Open or Filled Core, No Interior Finish

13AB No Blanket or Board Insulation; Stucco,_Siding ar Brick Veneer, Open ar Filled Core,_Plus Interior Finish

13A Board Insulation Onhy: Stucca, Siding or Brick Veneer, Open or Filled Care, Plus Interior Finish

PR = = E I el Y= Ciniaky Cileal &l.s Interior Finish

13BB Framing with B-11 In 2 x 4 Stud Cavity, No Board Insulafion, Any Exteriar Finish, Open or Filled Core, Plus Interior Finish

138 Frarning YWith P11 In 2 x 4 Stud Cawity Plus Board Insulation, Army Exterior Finish, Open or Filled Core, Plus Interior Finis

13CA Framing Yith R-13 in 2 x 4 Stud Cawity. Mo Board Insulation. Mo Exterior Finish, Open or Filled Core, Flus Interior Finish

13CB Framing With P-13 in 2 4 Stud Cawity, Mo Board Insulation, Any Exteriar Finish, Open ar Filled Core, Plus Interior Finisl

13C Frarming With 13 in 2 4 Stud Cawity Plus Board Insulation, Anv Exterior Finish, Onen or Filled Care, Plug Interior Finis

< >

Canst. MNa. U-value Group Description A

134-Jocs 0167 F P-3 board insulation, open core, siding finigh

134-30ch 0174 F R-3 board insulation, open core, brick finish

13A-3fcs 0132 F P-3 board insulation, filled core, siding finish

13A-3ch 0136 F P-3 board ingulafion, filled core, brick finish

134-docs 0143 F R4 board insulation, apen care, siding finish

13A-dach 0143 F P-4 board insulation, open care, brick finish

134-4fcs 0117 F P-4 board insulation, filled core, siding finish

13A-50cs 0125 F P-5 board insulation, open Enré, siding finish I v
= Create Custom... Organize... ‘ Add to Favorites... ‘ Ok ‘ Cancel

We will be using the wall section at the right (ripped off from Joe Lstiburek,
Ph.D.,P.Eng, Builders Guide, Hot Humid Climate, Figure 7.15).

The wall is concrete block, open core with stucco on the exterior and R-5
board insulation on the interior, firing, and drywall finish.

The Wall Material dialog box isthe ACCA Manual Jwall type database found in
the tables of the manual. The construction numbers and properties come directly out
of Manual-J. Thewall typewe will be using is“13-Block”, “13A Board Insulation
Only, Stucco, Siding or Brick Veneer, Open or Filled Core, Plus Interior Finish”,

and “13A-50cs, R-5 board insulation, open core, siding finish.
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Glass Materials

al & Default Room Data Q@@
| @ 2 % R R v b B @ & o B Rk B X
Name System Zone  Width Length Height Check Errars
ra J ‘Defaull Room J liJ FJ ‘n j ‘u j |9 j |n,'a J
_ People & Equip.
Floor Material UValue Width _  Length _ Perimeter
1 [22ap1 J 989 J J J J ppl: [0 =~
Slab on grade, No edge insulation, na insulation below floor, carpet covering, passive, light dry soil SEq: [0 j
Roof Material U-value  Width Length Direction L=z | [
1[16B19 j 0.049 j 0 j 0 j up j o
Under afiic or k Il Vented Atiic, Mo Radiant Bartier, Dark Asphalt Shingles or Dark Metal, Tar and Gravel
Mlﬂ,ﬁ;é;;ﬂé anilis‘l‘:“laanonen =1 IC. Mo Hadiant arner, Dark SRNal ingles orUar etal aran ranel or REQS: ,uij
Wall Material U-val infil: [0 |
1[13A50cs J 125 J J J]_J JI_J vert p |
Block, board insulation only, RS board insulstion sidling finish
Light: [0 |
Glass Material U-Yalue SHGC Width Height Ref Occ.  0.Proj  0.0ff Occ: |1 j
11Ah Jn]s vu75 Jn ‘1 dWJ
ode: B
Single pane, opetakle window, clear, metal frame wi SeIeCt the Glass

reflective color drapes with tight weawve with 5034 coverage

Material Type

Door Material U-Value Width Height

A - — -

Metal - Polyurethane Cor

Fenestration is one of MJ8’s sensitivities.
CALCS-PLUS

Fenestration Notes

In general, take full credit for the rated (or tested) performance of glazing
assemblies, construction materials and construction features.

Take full credit for documented window, glass door and skylight U-values and

SHGC values. For generic fenestration, use the Appendix 10 data provided by MJ8.

For NFRC fenestration, use the Table 3D-1 procedures provided by M J8.
Take credit for bug screens when such devices are installed or specified.

Take credit for internal shade (per MJ8 defaults and protocols, and Table 3D-4).
Windows and glass doors shall be shaded by a medium blind. However, internal
shades are not applicable for purpose-built day-lighting windows.

Take credit for overhangs (per MJ8 defaults and protocols, and Table 3E-1). The
overhang adjustment shall be applied to al windows and glass doors, including
purpose-built day-lighting windows.
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Glass Materials

% Glass Material

Favorites {Fecent Custom |

Glass Options &

General

Type: Flat j
Ground Refl: (0.2 j
h Skylight Tilt: |0 |

Const. Mo, | U-value | BHGC | Skylight | Description ~
10AH 047 063 No single pane clear glass. metal frame with break

1A-th-o 1.08 075 Mo operable window, clear, metal frame with break

1B-ch .07 078 Mo clear. metal frame with break.

4B-3w 045 047 No e=010 on surface 2 wood frame

Windaws. Glass Doors, Glass Block | Skylights |

Select a category from the 1st list below. then select a glass in that category from the 2nd list.

Internal Shading

Category

Description of this Categoal
I Single pane operable window or sliding glass door I
e TS Ty T ST
Single pane window with starm
Diouble pane operable window or sliding glass door
Diouble pans window, fixed sash
Triple pane window or sliding glass door
Triple pane window, fixed sash (or any double pane with storm)
Dauble pane low-e (2 = 0.60), operakle window or sliding glass door
Diouble pane low-e (e = 0.60). fixed sash
Diouble pane low-s (s = 0,40, oparabls window or sliding glass door

~ Type: |Drapes Low j
Amt. Drawn: |50 j

Insect Screen

Type: Outside j
Coverage: 50 j

External Shade Screen

‘| Const Mo, | U-value SHGC ‘ Description

TArch-o 1.08 078 operable window, clear. metal frame with break

& 2 2
TArcara 08 064 operable window, clear. wood with metal clad frame
1A-cvo 08 064 operahle windaw, clear, viny frame
1A-cfo 0s1 0.64 operable window, clear, insulated fierglass frame
TAshm-a 127 062 operable window, heat-absorbing. metal frame no break
1Achb-o 108 062 operable window, heatabsorbing, metal frame with break
TArhw-0 08 062 operable window, heatabsorbing, wood frame
1Acha-o 08 062 operable window, heat-absorbing, wood with metal clad frame
1Achv-o 0.9 052 aperable window, heatabsarhing, viny frame
<

Coefficient |1 |
Coverage: [100 j

v

>

Create Custom.. Organize.

Add to Favorites. . oK Cancel

CALCS-PLUS

The Glass Material dialog box contains the complete Manual-J fenestration
database. Glass is one of the building’s major contributors to heat loss and heat
gain. So it isvery important to include only the most accurate glass datain the
calculation. Things like internal shading, insect screens, and external shading
screens must be considered. For unoccupied (or “spec”) homes, system designers
almost always assume the worst case for window shading (none) and site shading
(none) during sizing. This assumption can unnecessarily add one-half ton of
installed cooling capacity to a 2,500 sq ft home. M J8 stipulates that drapes and
blinds be assumed unless there is specific information to the contrary.

For this home we will be using “1A, Single pane operable window or diding glass
door”, “1A-cb-o, operable window, clear metal frame with break”.
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Door Materials

E Default Room Data
< ol@ e %R R e8P By B W) 43 O | B i Ba B X

Name System Zone  Width Length Height Check Errars
Li g g
J ‘Defaul( Room j '1_j ’1_j ‘I] j ‘IJ j |9 j |n,'a

People & Equip.

Floor Material U-Value Width Length Perimeter
1 [224-p1 j 0.989 j ] j o j 0 j Ppl: |0 j
Slab on grade, No edge insulation, no insulation below floor, carpet covering, passive, light dry soil SEq: [0 j

Roof Material UValue  Width agth__ Direction Lea: P -
1[16B-19 ~|[ooas ][0 J e Other

Under affic or knee wall, YVented Attic. Mo Radiant Barier, Dark Asphalt Shingles or Dark Metal, Tar and Grawvel or

Mermbrane, R-19 insulation Regs: [0 |

e B R o

Block, board insulation only, B-5 board insulation, open core, siding finish
Light: [0 j

Glass Material U-Value SHGC Width Height R Occ. O.Proj  0.0ff Occ: |1 j

1 [TAcbo ~|[tos <|fo7s <[ ~|fo [ fpon
Single pane, operable window, clear, metal frame with break, outdoor insect s SeleCt the Door D:.:;Lﬂ
Material Type - =

reflective color drapes with tight wesve with 50% coverage,
Door Material g Height Ref
0 glll - " <=

Metal - Pokurethane Core

CALCS-PLUS

Select adoor material.
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Door Materials

E Default Room Data

“ @ B0 R R e e WG E B e R X
No. Name —
DERMIEEET A Door Material £ ‘@@
Floor Material Favorites ci {| Custom I
22A-pl
U e Const No. | Ualue | Description -
Slab on grade, 114 06 Metal - Fiberglass Core
11D 033 “Wood - Solid Care
CETTTO T | o i
ij'66-19 SDI3 033 Steel door insulated w/R-3 b
Underaficorknd | const No. | U/alue | Description ~
itz Y | Fpr 047 ‘Wood - Hollow Core
Mol |0 12 Wood HlowCoeum emisn
13A50Cs ‘ood - Hollow Core With Metal Storm
! 1o 033 Wond - Solid Core
Block board insf | 11E 026 Wiond - Solid Core With Wood Storm
11F 0.28 ‘Wood - Solid Core 'With Metal Storm
Gl Matorial NG 054 Wond - Panel
ass Watena 11H 032 Wood - Panel Wit Wood Starm
ljj1Acoo Rall 036 Wand - Panel With Metal Storm
Single pane, opg | 114 0.6 Metal - Fiberglass Care
reflective colar dff | 11K 036 Metal - Fiberglass Core \With Storm
1L 056 Metal - Paper Honeycomb Care
Door Material 1M 0.34 hetal - Paper Honeycomb Core With
1 (11P TN 0.35 Metal - Polystyrene Core
Metal- Pol i 110 021 Metal- Polvet, Core With Storm
(=[Pl | o 029 Metal - Polyurethane Core
TTC T el - PO TareE W Starm
CustomDoo... 0.5 My first example custom door 3
CuctnmNnn 06 Wi omrnnd avaranla cuetnm door
Create Custom... Organize... | Add to Favorites... OK Cancel
CALCS-PLUS

Select adoor material.
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© Flle Edt Project Room Action  Tools Window Help
D dE B@DRILm &% B3 BB & ke B9,
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enera Project Data
Project | Qient | Company | Design Conditions | Duct Sizing |

Project Titl: s & Mis S mith)

Designed By IJne Cool
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Units: [English 0F) =
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Include above comment on reports.

i .
Comment: IFI t door j faces: ISuulh

Select the "R” to go to the
room entry mode

i Exploring - C:\Documents and Settingsichery\Desktop\RESNET 07 DJS Sessions General Project Data

4 start| | g Training™18 1.0Lrhy... [ EnergyGauge UsA | & spicer | |2 Mirosoft Powerpaink - L... | [« @) 1245 pm

CALCS-PLUS




Untitled - Rhvac
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- ~|[up -
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The Room Take Off

I Start with Bedroom 1 I

CALCS-PLUS

Starting with Bedroom 1
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Room Data Entry

« | @ & PR R e B B WA | ff B R B B X

7 < feaom | | S

People & Equip.

Name System Zone Width Height Check Errors ‘

Floor Material U-Value ‘Width Length Perimeter

> |l] j‘ﬂ Q p , ,,,,, 4;,,, e ar

Roof Material U-Value Width Length Direction
1 ~|[o ~|[o o ~|fur
— e

Wall Material U-Value Length Height Dir

=
Le Lo [« |

E 3

3 - R | R | O | T

- - =P I N
T O | O O L

I O | O | O | e |

3 I R | | O |

1 1R R | NS | O | O I

5 | O | j’ﬁ' ]
_Dﬂ]r aterial jﬁej ul Il j uelq it j’Lj

2 | O O | O DT

CALCS-PLUS

Any good room x room ACCA approved program will allow the designer to look at
theindividua room init’s entirety. When filling out the “Room Data” window it
forces the designer to look at every heat transferable building material in that room;
you begin to understand how the building will be put together.
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Room Area Dimensions

la Lo
lafla]

]

Lelele e |

Bnnlf aterial j %&j V[\'fidlh j \;]enqth j E:Ji;aclinn j
z e s e T
731 aterial Ln_ aue;nnql jneuqi jN_j’n_jn j
2 || ol | =P | O | O
: 3O | O | NN | I | O O
I O O O L e
Y | | ) O Y o
: O | O O O |
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: O e o o S o
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_n]r aterial jﬁaﬂ ul 1 j uelql j’l]e_j
: e s O
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[=1

T

(=]
3

e

Ll e

S EHISN P

No. Name System Zone | Width Length Height Check Errors
1 -|[Bedroom1 R IR | 1 { [EEET (] ~|[ves
5 = - People & Equip.
Floor Material U-Yalue Width Length Perimeter
1 [0 «|[o 0 -] ppl: |0 |

S-Eq V"ij

LEq: [0 j
Other
Regs: [0 -

wi 0 -
vent [ |
Light [0 «|
Occ: ’1—j
Mnde:’mj
RadF0 -

Enter the width and length of the room. The height was set up in the default screen

SO it appears on this screen. Move to the “Floor Material” box




/M Room Data - Room 1 of 1 - OX
|| ¥ R R |8 96 B B | M) 5 | B % By I X
— S A
FInn]r Z;‘r:f‘l J %&J \ﬂdslh j \]eslil;lh j P['erlmalerj ﬂt oot [0 J
g | T O | O | O =l | sEw o =
nﬂ1 ateria J’“JEJ’”I—JUELj’UI;’EAj ﬂf L.Eq: |" J 77777777777777
z | | =l e ] ~| | -other
Wall Material U-Value Length Height Dir STD WTD . Regs: ||] J
1 B B B BN EH B B S 0
: S e = v
: o e e [ &
g =k | O O | O [ =l L'g"_‘: ’?—j
- T O O | e | 'jfﬂt ods o |
g Bl B B B "B B Bl Rearfi <
3 Eir El Bl Ef [ Bl Bl Efr |
4 Bl B B B "B BF OBl
5| Br B H- B P8 B B I8
_nn1r aterial j ’u-iEj 0 idtl j uEIq it j ’ua_j d t
z B Br Br &8 B [~
CALCS-PLUS ) | i

In this software program hitting the F5 key with the curser in the “Floor Material”
box will enter the floor material that was set up in the default screen. The floor area
dimensions are also copied to the width and length screen. But since our floor is
slab on grade with no edge insulation no load will be calculated until the length is
entered into the “Perimeter” box. This program tracks the perimeter as you enter

walls. We will now move to the “Roof Material” box.
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Roof Material

“ @B IR R e R E A d By BBy X

Name System Zone  Width Length Height Check Errors

jiJ [Bedroom 1 J FJ liJ [11s j [135 j s j [ves

People & Equip

Ppl: [0 -
S.Eq: [0 j e —————
LEq: [0 j 3 1

Floor Material U-val Perimeter

0 L N
I S O
B < e
I G

Other

e Lol Leb

Wall Material U-Yalue Length Height Dir TD Regs: ‘u j
1] El EP EF BN E| ﬁJ ﬁJ CE
o[ | O O O I | | e )
: o o | | O o vene [0 |
. Er EF EF ENEF EF El x| | |biahe |0 i
1 | j’“_ﬂf"_fﬂ_jl‘_jlﬂ_j’“_i‘f ModeBotn -
: O O O L O [ I ey
; O O | O O | O a
: O O O O S oS O
; S [ O [ | O [
Y Y O | N -l
I O O | -l

CALCS-PLUS

In the “Roof Material” box again hit the F5 key and the roof materiel we set up in
the default room will appear, so will the width and length which is copied from the
room width and length. If the room has aflat ceiling and no kneewalls the “Roof
Material” section is completed and we can move on to the “Wall Material” section.
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Wall Material

< o @ BT R TR @ R Em RSBy R By X

Name System Zone Width Length Height Check Errors

¥ fpesoon: B =
[
LEa: 0 -

Floor Material U-Value Width Length P
1 [22Apl j 0,989 j 115 j 135 j ] j
O O O |
Roof Material U-Value Width Length Direction
1 [16B-18 j 0.048 j\n,s j|13,5 j\up j
I | O |

Other

Ly Lefe Lely

Wall Material U-Value Lenath _  Height Dir STD Regs: ||] j
1 [13A-50cs ~|fprzs || 11 J g j’ri ’uij FJ .
: T [ T O [ e p
: O O o o vewp |
4 B EF EF EN EF ElF E | | |tk j
1 =l P j’"_jfn_’“_j"_j’“_j’"_i‘f Mode:[Botn <
: S O O e\ O O P s
; O O O o o o [ -
4 O O | O o O | O
; S O s o O S o [
Y Y O I -
S O O | -

CALCS-PLUS

In the “Wall Material” box hit the F5 key and the wall material previously set upin
the default room appears. The room height is copied but the length is set to zero,
direction is North and there is something called STD and WTD. Enter the length of
the front facing wall for Bedroom 1 and move to the “Dir” box.
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Wall Material

@@ B R e hE T s R BEEX

- [BX]

Name System Zone  Width Length Height Check Errors

B

I?Lj [Bedraom 1 j rj rj 115 j [135 j s j [res , j

N

Floor Material U-Yalue Width Length Perimeter —
1 [22a-p1 I I | I | R LR |
T [ R e s

Roof Material U-Value Width Length Direction | =
1 [16B-19 ~|fooas <|s T <138 -|[up | !

R S O O T

|
4

=

L

2 || | =P O | O |

3 o | | = R | R |

L e s s =
e sl el

: 5 O o o e

; £ o o o

| o e oo o Y

| | A
_ﬂﬂ1’ aterial jﬁaﬂ ul i j uElq it j’ua_j _] _

d | =l | |
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The orientation arrow on the plan shows that the back of the home is to the North,

s0 the front is south, enter a Sin this box for “South™.




® Room Data - Room 1 of 1

& |5 % R R WA &

Wall Material

| B R Bn M X

S=1E

Mu. Name
J ‘Badrnnm 1

Floor Material U-Value Widtl

S L L O L

System Zone  Width Lel Height Check Errors

B e

Perimeter

Roof Material U-Value Width

T O |
L LR L [

Length Direction

Wall Material U-Value Length

: O s I (T
1 [13A50cs jw. 115 js—j]s_j’m_j’u_j

Height Dir STD WTD

o el e

o
E— |-

5 o

o
o

<o
Wi

: S O O O O O [
; S S O (e O
: N | O s o (s

Glass Material U-Value SHGC Width Height Ref Occ. O.Proj 0.0ff

ﬂ
b Lo

j |Yas
Po 0
seqfp -
LEg: l“ij
Regs: ,ﬂij
w0 -]
vent [0 |
Lght 0 -]
Occ: ’1—j
Mnda:,mj
RadF0 |

R O (s [ | R O
_nn]r aterial J ﬁl 0 idtl J uEIq it J IULJ d t
z O (O | -
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STD (summer temperature difference) and WTD (winter temperature difference)
are used when the wall is adjacent to an un-conditioned space such as a garage.
Move to the first empty box under “Wall Material” to enter in the East wall for
Bedroom 1.




Wall Material
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TiJ_J o 1]
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2 ﬂu ﬂ|u J‘U ﬂ‘u j ﬂ SEq: [0 j e T
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In this software program hitting the F5 key will copy Wall 1 into Wall 2 whichis
OK, al we will need to do is edit the Length and Direction




Wall Material

<« » @ 5% R R e B B M A F o B X

[ Room Data - Room 1 of 1

Name System Zone  ‘Width Length Height Check Errors
J‘B edroom 1 I | | R | LT | (X I | ~fves -]
People & Equip.
Ppl: [0 j
SEq: [0 j SRR HeE

Floor Material U-Value Width Length Perimeter

] —
I I O

al
j I
e [T | R | | NN | | S
I I ™ R T - o |
Wall Material U-¥alue Length Height Dir STD WTD = Regs: ‘I] J
1 [13A50cs ~fprzs s ~[s R I | || alt .
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Once this has been done and we have accounted for all of the exterior walls we can
move to the box under Glass Material.
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Window Schedule

qog [® o | |
— | — —— f —  — — I I
#22 = 3.2x2.2
PPPPP LAN
#23 = 3.2x4.2
#25 = 3.2x5.2
#33 = 4.4x3.2
CALCS-PLUS

Hopefully some place on the plans there will be awindow schedule. It is aways
important to use the correct window size and just as important to know the U-values
and SHGC (solar heat gain coefficient). If thisinformation is not on the plansit may
take afew telephone calls to get it but as glassis one of the maor transmittance
factors of heat gain and loss it is worth the effort.




Glass Material

[ Room Data - Room 1 of 1
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Again hitting the F5 key will enter the glass material that was set up in the default
room datawe originally set up. Thisis abedroom so we can safely assume that
there will be some kind of window covering. Enter in the width and the height of

the glass. Opening the glass material window will alow you to ad drapes to this
window.




Glass Material

/M Room Data - Room 1 of 1 =13
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The overhang projection represents the maximum horizontal distance in feet that the overhang F
projects out from the glass. The overhang offset represents the distance that the overhang is
od above the top of the glass. If the overhang is directly above the window, the offset should be
zero.

Note that these inputs will be grayed out and unavailable if a skylight material code (one
starting with 8 or 9) has been entered in the Glass Material input.

CALCS-PLUS

After we enter the width and height the next box isthe “Ref “ (reference) box. This
iswhere you tell this software what wall the window is attached to. “Occ” isthe
number of (occurrences) windows of this same size and type arein thiswall; in this
case 1. “O.Proj” and “O.0Off” is the overhang projection and overhang offset.
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Offset

Heat Gain Adjustment For Ganarlc and NFRC Rated Fenestration
Latliude and Internal Shade Color

HTM Adjs tor Ovarhang, F

Average Load and Peak Load Procedure

fures For saade 9y

.r::. applieyta the average and the peak load precadures. The sdjutmant pex

pply to generic and ried fenestration. The HTM adjustment procedures for laciwude and intersal shade color oaly

|J|p]) W generic Fenestration (ke rated fenestration HTM equations ae sersitive i latitude and shads color). Table 3B-5 i uacd

thae shadiag cosificienn for an warnted or mndocumented mia screen. Tahle note 2 (page T31-4) specifies the arder of
application of the HTM adjustment proceduces.

HTM Adjustment For Shada By An Overhang

Indow
Shaded Glass Aroa Calculation [ Tperation 3 o L

Table 3E-1 from ACCA MJ8 (to the right) is a
calculation for HTM adjustment factor.

All of the ACCA approved MJ8 software will do
these calculations in the background

The sample house has a 2’ overhang and the
top of the window is 1’ from the bottom of the

overhang.
O.Prog = 2
O.0ff =1’ y
<
L/
CALCS-PLUS

A] Direction glas teces
B}Q\mh._!d_h_unr.a | x|

| C) SLM value at lalih

D) -ine 1o averhang (2 Tzexzsm| | |
E} Top of apening tc avarharg Yi{F) _'_ Y ¥
F) Shaded glass haight (3 FY) S=2-Y
@) Helght of spening [ F0 I —
H] Unshaded glass height (U Ft) '_u H-d | ' |
1) Width of cpening _ “wmE | | | i
'J) Shaded arma (SaF1) | saw 1 0
¥) Unehaded area (5aF1) [ uxw | |
L) au]ulledH'Mnrmm Wersheol J &, uaue} | o Diwrsion x 18 e
| u; Acjusted HTMD (o Worksht J, 4, 8 | ‘ _ :"u:*:"":;:‘:
M) Btuh gain for shadod area | P o T bt
0) Biuh gain for aroa in sun I ikl
or ontire assambly | _ [
BT L S I
R) HTMoy for sntice assembly | easiP/G | | - |
Midsummar Shads Line MuRiplier Valuos (5LM) ]
“Direction of Exposure — Dogroes Norh Latiuds = ——
= | w | w |
| East and west | om | om [ vat nee | om
| SoutEastand South-West | 1.69 [ | s | 1w 101
Sauth mt 540 | 280 205 170

overmnang. Fater © Section €- 14 for d scussion and ummples pertsinig ko ks

Soutt-¥nat a1 210 3 pm and Souhat 3 04 pm.

1] Uise tris 2nbia to corarming the shadod and sunlt sroas of a genedic cr NFRC 'tld wirclow or glass door shaded by an

2] Shado line muliipher values s lor ALpust — East at 8o § ar; West &l 3'0.1!!1! SHouth-East al 9 to 10 am:

Table 3E-1

TAE-q

Table 3E-1 from ACCA MJ8 (to theright) isacalculation for the HTM adjustment

factor. The adjustment procedures for shade by an overhang and foreground

reflectance apply to generic and rated fenestration. All of the ACCA approved MJ8

software will do these calculations

in the background.
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Glass Material Data Entry

IS Room Data - Room 1 of 1 EJ@IB
“ @B R e R e IE @ o B X
Nam: System Zone Length ight Check Errors

v [peaoont B |

People & Equip.
ppt 0 -
sexp -
LEqg: ’ﬂ—j

FloorMaterial ~~~~~ U-Value Width _ Length  Perimeter

1@T——JWJW?JE—JF—J

S [ R O
"mm: Lo e paesson
I I O |

1[13as0cs  -foazs «[ins | JﬁJViJ!iJ

Other
Regs: [0 j
infil: [0 |

L el el

2 [13A50cs S|z fiss < CE S <P < _
3 B | O e o
4 O O O Lo e o T

|
\__‘I‘_

i
Glass Material U-Value SHGC  Width  Height Ref Occ OProj 0.0f o I ] L

1[1Acb-o ~|[tos -|fors ]Tj,rh_jh_j]z_jh_i“ MDdE:Wj i
L L s s
3 R O O | O a1 | N O | O
4 | NS | O | N | N O ¥ A | O | O
5 | R | O | NS | O O, (| O |

El

=

Door Material U-value Width Height Ref ﬂ
1 O | O | O | O A
2 | =l P | —
Change the reference
CALCS-PLUS wall to wall 2

Enter 2in O.Proj and 1 in O.Off. Hitting the enter key will bring us to the Glass
Material 2 box. Hitting the F5 key will copy the glass from 1 to 2.

Change the reference wall (Ref) to wall 2 which isthe East wall.




,
- «>» @B R LB B o e X
e T j:c.gmp JE:EJ
Elnn‘rMﬂtenﬂl jH}vah jLnenmh jl: eeeeeee J j‘, oot [p j
’ | O O | O SR
of it jﬁgj"” juenm ju‘l’fnm"j af | e [
> | N | =] | ower
g o o e i Nt
2 El El B EPN Bl Efl
3 O | o o O o | s |
g El Ep El _EN El Efr El = j
Tl jﬁlﬁjﬁjﬁfﬁlﬁﬂfﬂ: s ]
2 El EF Elr EP ol El EP raarl 5
a O o o |
y O o o o o
5 | o | o o o o o [
nn‘rMﬂ | jH}vam jl;emm j]':ij ji
2 O | O O | | =
| E——
7 |
< ) = ) ﬂ Complete the other two bedrooms and
bathroom as blocked out. Your room number 6
oo J, should be the Great Room; meet you there.
CALCS-PLUS

We have entered all the information relating to this bedroom and now we can move
on to the next room. In this software package you can hit the F2 key which will
bring up the second room. Move to Bedroom 2 and repeat the same procedures asin
Bedroom 1. Following the schematic, also complete Bedroom 3, Bathroom Powder

Area, Bathroom Tub Area, and | will meet you in the great room.
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Room 6, Great Room

& > @B PR R L B WA S B X
No. Name System Zone Width Length Height Check Errors
’E_leraaannm j’]_j’l_j’m—' |I] vHQ -HYaﬁ v‘
Floor Material U-value Width Length Perimeter Calculate the floor area of
L -l P hd El hd the Great Room. Divide
z | O |"7 p = "7 = the area by the average
Buu: Material j Wﬁj \I‘;'ldlh j If"mh j EL);:DEdlun j width and enter the width
2 HiomE| Eig Hiz Bl and length.
Wall Material U-Value Length Height Dir STD WTD
1 Y O O s
: O O O | I e
3 o o =0 R | R |
a o o +|Jo N o
Glass Material U-Value SHGC Width Height Ref
1 O | O | O | O 4
O || |
Y N O O (O (O
1 | | | e | o
5 =) O = = =2 Great
Door Material U-Value Width Height Ref Room
1 T O | O |
2 5 o | e —
CALCS-PLUS

The Great Room has several different featuresto it that make it unique to other
rooms such as bedrooms and bathrooms. Not only is the occupant type different but
this room also has a cathedral ceiling that incorporates pre-manufactured trusses
which makes the space above the cathedral a vented space. The room also has two
kneewall areas that we must include in the calculation. We aso have a different
glass typeinstead of windows they are dliding glass doors.




Room 6, Great Room

N
/M Room Data - Room 6 of 6 =13
«» @ BPIRRIe EE O @ o B X
No. Name System Zone  Width gth Height Check Errors
f -|[Great Room J o ~fees - 14 ~| 105 j Yes
F|Dﬂl Material U Value Wldlh Perimeter ol

i

B Calculate the average
lij lij I“ O | O room height.

Rnn]l Material jW&j\;‘;ﬂﬂlh jLEnqthi ‘I_J_iieminn , “ . LEq ‘“W””””:‘W’”1
I R |

i Il il L

Wall Material UValue Length Height [ ‘ — A
1 -|[o -|[o j 0 \

0] 0] j 0 \ ] F

2
3
4

[ENENEN

O S
OO [ )

Glass Material U-Value SHGC  Width \ |m"" ““

1 IR | O | A | O \/

z | O | O | OO

=1 I | NN | CON - | O \“_ ‘

: 7é E é E ﬂ,’z:ii Great Room |
Door Material U-Value Width Height

N O Y

: 5 O o === —
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The Great Room has a cathedral ceiling so the average room height is higher than 9’
as set up in the default room. The draftsman has drawn a section of the cathedral on
the floor plan which makes it easer to figure the average room height.
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Room 6, Great Room

W Room Data - Room 6 of 6 E\@FZ
< » @S % R R R B B mE) o o | B R By X

No Name System Zone  Width Length Height Check Errors
6 -|[Great Room I | R R | | s cffres |
Floor Material U-Value erimeter Eonplef Povip

Width Length P t
1[z2ap1 ffoses ffes " -ffia |0 -l Roof Material 2 will be the
e[ <P b ~|p | -l first kneewall.

Roof Material U-Value  Width Lenath Direction TET T =
116819 ~|fooas |63 4|14 ~|fup | Al -
2 | O =l 3 | ~| | other
Wall Material U-Value Length JHeium Di_ STD WD .| Reas|o
1 ~[[o -|[o - v n P B
I |
3 Ell* Ell | | _—
g | A | =l
Glass Material U-Value SHGC w
U | O O
2 O O
3 «|[0 |0 -0
; P o e
2 1R | O (Y|
Door Material J U—VaalueJ Width Jf “L \
1 ~|10 ~|0 - \
Great Room |
: [ O ==
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Enter the floor material and the roof material. This room has two kneewalls, one to
the east and the other to the west. MJ8 considers any wall that is adjacent to a
vented attic as a kneewall
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Attic Ceiling

Knee Wall g

|

Rooi-Ceiling
Combination

Figure A1-8 in the ol
Knee Wall

Appendix of ACCA
MJ8 pretty well Conditioned
defines a knee wall :| Space

as any wall that is
adjacent to the attic. =

A1-8

CALCS-PLUS

When it comesto HVAC load calculations the building envelope is the air barrier
(in contact with the thermal barrier) that separates the conditioned space from the
unconditioned space. Basically all we are doing is calculating the heat transfer
across the building materials that make up the building envelope. But sometimes
it’s hard to decide if a certain part of the envelopeisawall or part of the ceiling.
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Knee Walls

L =

This view shows the East wall of the
Great Room; the west wall will look
much the same. Any area of the
wall above the normal 9’ ceiling
height will face the vented
unconditioned attic. The area is
easer to calculate by drawing it to
scale on the floor plan.
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East Knee Wall

_____________________ R
1
7/
1 //
1/
This is the area on the East wall of % =/
the Great Room that must be added \
to the ceiling area. | have calculated \
the SQ FT of the knee wall and it ] \ [©
comes out to about 30.6 SQ FT. : 1\
. R 1O
{ 3
CALCS-PLUS

Calculate the area of the east kneewall and enter it as Roof Material #2.
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W Room Data - Room 6 of 6 B@
«» @ SRR @B M| & o Bk nX
el Name System Zone Width Length Height Check Errors
N hJ‘G reat Room j 1 j 1 j‘zm j‘m j|1|15 jlYEs j
Floor Material U-Value Width Length Perime ter o
1 enpi JWJWJH | To enter the 30.6
2 Jlij\“ | O | square foot kneewall
Roof M U-Value dth Len Direction -
f 15319 J’WJ‘Z“ | ~|jue El enter 1 for the width,
afteBis |[ooss [t S SE 30.6 for the length
Wall Material U-Value Lengl Helaht i STD  WID and the direction
: S — ﬂ = - ﬂ?ﬂ?j from “UP” to “E" for
2 0 .| -|[o - <o . -
1 O | 1 NPT B -] | east
1 =] ~|[o j 0 = j’u_j ’u_j =] Lmj
Glass Material UValue SHG ~ widh  Height|Rof Occ OPwj OOH oce: [{ |
1 |~ | =0 J\" = M — : Mode: |Both J
: O O [ O | o I
Y — o o o (o o o o o AR
) O || O O e | | (o
; O [ | O o [ (s
Door Material U-Value Width Height Ref
1 =0 ~|o ~|fo ~p ] Al
O O | -
CALCS-PLUS

In this program hitting the F5 key will return a copy of Roof Material 1. Y ou would
normally have to just edit the width and length. The area of the east kneewall is
30.6 SQ FT. This can be entered as a Width of 1 and alength of 30.6. Change the
direction from UP to E for east. Typically we assume that kneewalls are insulated
with the same R value but that’s not always true, Some times kneewalls will be
insulated with a dlightly lower R values. So the “Roof Material may have to be

edited.

If your software is capable of exporting data as an ENB file into EnergyGauge
USA® it helpsto give al kneewalls a“Roof Materia” number slightly different
than the one we used in the default setup. Thiswill help to identify the kneewalls
after file transfer to insure that the kneewalls were labeled properly in EnergyGauge

USA® (more on this later).




West Knee Walls

_—

This is the area on the West wall of
the Great Room that must be added

\
\
\
\ 0
- ] \
to the ceiling area. : o
\ Jo
ﬂ‘ 236 P— J
CALCS-PLUS
The area of thiskneewall is about 20.5 SQ FT.

65




West Knee Wall

« » @ SRR @RS WA 3 o Bk X
No_ Name System Zone Width Length Height Check Errors
6 j‘GrEal Room j rj rj 263 j [1a j [105 j [ves - j
Floor Material U-Value  Width Length Perimeter Eeople & Equip.
1 [22ap1 ~|[osss L|ee3 |14 ~|o - Al Ppl 2 |
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S | E I I S
2[i6B1s .|[ooms | |30 j E j Other
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g Eir El [0 | ~| | oe fi =
QIas]s Material i l;-VaIuev 5 'Ik'he arelflsl Oflthle \tNest j%ij ’(zﬂ i‘f Mode:[Both |
) gl gl neewall calculates o= Rad.F{0 -
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a <p |4 FT. Enter 1 forthe [ -|p
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an]r Material jl;fVﬂIuej\f Iength and Change d'
2 <o [ the direction from 2
“UP" to “E” for West.
CALCS-PLUS

W Room Data - Room 6 of 6 E‘@|§‘

The West kneewall can be entered and edited the same way.
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W Room Data - Room 6 of 6 B@g\
« » @ &% IRR| @ ke gl o By Em X
Name System Zone Width Length Height Check Errors
J [Great Room J FJ FJ 263 j [1a j [105 j [ves - j
Eloor Material U-Value Width Length Perimeter Eeople & Equip.
1 [22ap1 Juasa sts JH ju j d{ Ppl- [2 j
: S O (R o | s
S | E T I S
2 [16B-19 noas [ j 306 j E j Other
3[16B19 <[l 7.1 j 205 j W j ﬂ B ,uij
Wall1 daterial . lEIlfVaIue; @ﬂ th - zelqht j’[:le ’[?ﬂj ’Pj 5‘1 Infil- |0 j
2 O O o e vere |
3 ~jo ~|® ~|fo N Lo <[ - Light: [0 |
< B | <N | ~| Oce: I o
Glass Material U-Value SHGC Width Height Ref 0.Proj 0.0ff Mode: |Both j
1 -0 Ao ~fo +|[o
2 o= <o || To change the “Roof Material” Efl
3 S <[ P -} in this software program click
4 3 O O | CHNES | ] 7 Wn arrow.
: e o e | e KL
Doaor Material U-Value Width Height Ret
1 -0 o o [ alt
: | O O [ -
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As | mentioned above, if you are using EnergyGauge USA® for your rating
software, dightly lowering your R-value for the kneewalls will help you to identify
them after exporting from your MJ38 software into USA. In most software programs
its easy to change from one material type to another by doing a“Global Material”
change. To change the “Roof Materia” in this software program click the down

arrow.

As raters we know what happens to kneewalls, the insulation doesn’t aways stay in

place.
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Ch . Roof Material
Room Data - Room 6 of 6 B
«»|@ =% IRR|E%EE M| d o BiE R X
No.  Name fM Roof/Ceiling Material =3
6 -|[Great Room e
Favorites Recent ICusmm I
Floor Material - -
1 [22a-p1 - Const No. | U-Value | Category CLTD Index | Options Description -
174-34 0027 17-0nExp.. 13 15" wood plus B-33 1o R-35 insulation
2 j 0 16B-19 0.048 16 - Undler 1 R-13insulation
Roof Material U-vald | 16419 0.043 16-Under.. 10 F-19 insulation
A EalN | - . v
1 16819 - |lo04a BU-R10 01 18 - Below Kl Built up root tar and grawvel WiF-10 (avg) board insulstion
2 [16B-19 " |l0paa| 16-Under Atiic or Kneewall |17 - On Exposed Beams | 18 - Below Roof Joists 1
3 |[16B-19 ~||0.049] Select a category from the 1st list below. then select a roof in that category from the 2nd list.
Wall Material Category | Description of this Categary ~
1 164 Unvented Aftic, No Radiant Barrier, Any Roofing Material, Any Roof Color
16E Wented Attic, No Radiant Barier, Dark Asphalt Shingles ar Dark Metal, Tar and Gravel or Membrane
2 16BR: Unwented Aftic with Radiant Barrier, Any Roofing Material, Any Roof Color
3 16C Wentad Attic, Mo Radiant Barier, White or Light Color Shingles. Amy Wood Shake, Light Metal Tar and Grawel or Mer
T6CR Wented Atticwith Radiant Barrier, Dark Asphalt Shingles or Dark Metal, Tar and Gravel or Membrane 3
1 0 16D ‘vented Aftic. Mo Radiant Barrier. Dark Tile. Slate or Concrete
Glass Material U-Valy 5 2
1 -0 Const Mo, | U-value | CLTD Index | Description | S
2 <0 16B-0 0408 1 F-0 insulation
— 166-7 oz 1 R-7 insulation H H
3 |~ 0 16B-11 0.081 1 P11 insulation Lets Identlfy a” kneeWa”S
|0 0.07 1 Fi-13 insulation i w _ "
4 | I 01.061 1 F: tion by USIng the 168 15
5 ~[0 - .
= jee b P18 nsuaion which changes the R-value
Doaor Material U-Val QIR
[T . ’[I—' 16B-25 0.038 1 R-25 insulation to 15
L j 166-26 0034 1 R-28 insulation . -
2 ~|p
Mat. & Color... Create Custom... Organize... ‘ Add to Favorites... ‘ oK ‘ Cancel ‘
CALCS-PLUS

Letsidentify al kneewalls by using the “16B-15" which changes the R-value to 15.
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Real World Kneewalls

»

CALCS-PLUS

Thisistypically what we find in the field afew years after the homeis built. So
what do you think the average R-value of the insulation on this knee wall is?
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Walls
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3 [16B18 ~|fooer - jzuﬁ jw j j
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i‘t
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2
3
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Now that the roof & knee walls for this room are completed we can move on to
walls. In this program hitting the F5 key while in the “Wall Material” box will enter
the default wall. All we haveto do is enter the length of the wall and the direction
(Dir). Enter in the length of the South wall.
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Adjacent Wall

E Room Data - Room 6 of 6 E‘E“Z‘
p «» @52 IR R RE D o B %o X

Name System Zone  Width Length Height Check Errors
’_J‘Glem Room R | | Y | R I ~[[los «|[ne ,
Floor Material U-value  Width Length Perimeter People & Equip.
1 [22A-p1 j 0.989 j 263 j 14 j 12
S O | | ‘
Roof Material U-Value Width Length Direction
1 [16B-18 J[I[Iﬂ +|[26.3 jn uP -
2fteB1s -|foosr Lfi ~|pos T -E ~|
3[16B-15 ~|[oos1 j 1 |0 |[w ~|
Wall Material U-Value Length Height Dir  STD WID
1 [13A50cs ~|forzs ;12 - jijrj]rj
| O S | |
; - [ S O
. Ele J El fJ P El Bl
Glass Material U-Yalue HGC ‘Width Height Ref Occ. 0.Proj
1 Ellf Bl J!iJ!iFJthJP .
2 -0 <o vy
. j,u—i 7] To enter the adjacent [T || A
y =l <|[¢] wall click on the down [ = ||© an O[]
- =P -IP] arrow next to the box =l 5
Do atenel -] under “Wall Material” L - L
2 o || for wall 2. H
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Adjacent walls are those walls that are adjacent to unconditioned spaces. Those
unconditioned spaces could very well be at a different temperature than outdoor
conditions. In this case the Great Room has an adjacent wall that separatesit from
the garage. The adjacent wall is awood frame wall with R-11 batt insulation.
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Adjacent Wall
Wall Material

LY Fovarites | Recent | Custom |

- [OX]

Floo|

&€ 2 1| Const Mo, | UValue | Group | Category | Description Abv Grd U-Value
12B-0sw 0047 B 12-Frame no board insulation, siding finish, wood studs 0
Ho. 13BA-Dfcw  0.088 H 13-Block filled core, wood studs 0
6 16D16-4 o041 K 16-Base. . foam-concrete matrix ASTM certified R-16t.. 0,052
12D-6bwy 0.058 K 12-Frame R-B board insulation, brick finish, wood studs 0

12 - Frame =Block 14 - Alternative | 15 - Basement

Roof Selecta category from the 1st list below. then select a wall in that category from the 2nd |

In the Wall Material dialog
box click on “12-Frame”,

Categary Description of this Categony then on “128" for‘ w R-11

124 Mo Insulation In Stud Canvity . .

128 Ret 1 Insulation In 2.x 4 Stud ety 4\ Insulation in 2x4 Stud

12c P13 Insulation In 2 x 4 Stud Cawvity T Y ”
wail | 120 Fi-15 Insulation In 2 4 Stucl Cawity Cavity” and then “12B-0sw
- 12E R-19 Insulation In 2x 6 Stud Cavity A\ H H

12F P21 Insultion n 2 S Cavty for ™ no board insulation,

Custom Frame Wall. User-Defined S|d|ng fInISh WOOd StUdS"

, .
/ |

Glag| | const No UValue | Group | Description / | ~

12B-0bw 0.097 H no board insulation, brick finish, wood studs /

i 2 rmetal stucs

12B-0sm 0112 B no board insulation, siding finish, metal studs

1282k 0.086 I P2 hoard insulation, brick finish, wood studs

12B-2hm 0.106 | F=2 board insulation, brick finish, metal studs

12B-2sw 0.088 C R-2 board insulation, siding finish, wood studs

12B-2sm 0.106 C R-2 board ingulation, siding finish, metal studs
Doof | 15530 0.079 J Fi-3 board insulation, brick finish, wood studs v

Create Custom... Organize... Add to Favorites.. oK Cancel
CALCS-PLUS

Click the down arrow to enter the wall material box and select the wall that will
match the great room’s adjacent wall.
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Adjacent Wall

®l Room Data - Room 6 of 6 EJ@

A « @B PR R e 0 B WA f B B X
h Name System Zone  Width Length Height Check Errors
liJ |areat Room j Fi ri [z53 j [14 j [1os j [No j
Eloor Material J U-\.ﬁ’alm;lJ Width J Length Perimeter (el & .
1 [22ap1 ~|[0.989  -|[26.3 ~|1a ~[[rz > -
2 S e BC <o = Edit the “Length”,
Roof Material U-Value Width Length Direction “Height", “Direction”,
1[16B-19 ~|fo01s +|[263  «|fi4 ~|[up | “STD” and “WTD” for wall
2 [168-15 ~|[posr [t jaua jE j ] X
sfiests  <|oost <|f s w4 2; the adjacentawall.
e [ B T L we b [
2 e | O | O e veur 7| -
3 | |0 ~|p J =0 j][t:j Light [0 | -]
4,7;”]7;0 4I‘n Jln i | J N hifj
Glass Material U-value SHGC Width He:um Ref Occ. OProj 0.0ff Mode: Wj
1 £ o o o oo o o | Bl ot
: T | O O | O O -
: O O O O O O o |
1 S O OO O o [
: | O | O O [
Door Material U-Value Width Height Ref
1 o B
: S s O | e -l
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After the wall material type has been selected we will need to enter the length of the
wall, the wall height (the software program automatically copied the average room
height as the wall height), the direction, the “STD” and the “WTD”. It isthe “STD”
and the “WTD” that makes this an adjacent wall. The “STD” is the summer
temperature difference and the “WTD” is the winter temperature difference.
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W Room Data -

« » @5 PR R @S b B @A F
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Room 6 of 6

T | B RY B X

Name

System Zone Width Length Height

J [Great Raom

Floor Material
1 [22ApI

U-Value Width

cfosie” [ty .|

2

Roof Material

B B B

U-Value Width

1[16B-19

2 [16B-15

0.049 j 26.3 j
0.061 j i j

3 [16B-15

wWall Material
1 |13A-6bocs

\'_\‘_\‘_ \_\_

0.061 j1 j

U-Value LEnqth

Length Perimeter
o pemenr

e e g

People & Equip.

Check Errors

2 |12B-0sw

0.097 J 6.4

0125 j J 9
J

a ool

L
RN K

Glass Material
1

Door Material

ol Jla Jg

S O

2
3
4
5
r
1
2

CALCS-PLUS

Mode:[Both J
Rad.F{0 |

S |
| O | O
O o
e
=

NE

Click the down arrow
button in the first box

under “Glass Material”.

7] . ] — oo
0 \\
Length \
14 \
30.6 GREAT ROOM \
)
205 \\ N
Height h ‘ i
9 — 2-3x6'8" SGD 2-3x6'8" SGD
0 J—
T T T B L |
Heith Ral Occ 0.Proj 0.0ff

Enter the fenestration for the Great Room. Notice that the glass area consists of
diding glass doors which is alittle different than operable windows.

74




Glass Material

Favorites Recent ICuslnm]

N

T Canst. Mo U-alue | SHGC | Skylight | Description
1D-hb-tf 0.65 0.44 Nao sliding glass door. heat-absorbing, metal frame with break
4B-3f 043 0.47 No e=0.10 on surface 2, insulated fiberglass frame
TAb-d 108 0.52 MNo sliding glass door, heat-absorbing, metal frame with break
1A-ch-d 108 0.75 MNo sliding glass door. clear, metal frame with break

Windaws, Glass Doors, Glass Block | Skylights

Select a categary fram the 1st list below, then select a glass in that category from the 2nd list.

Categary

Description of this Category

Single pane operakle window or sliding glass door R ]
Single pane windaw, fixed sash

Single pane window with storm

Double pane operakle window or sliding glass door

Double pane window, fixed sash

Triple pane window or sliding glass door

Triple pane windaw, ficed sash (or any double pane with starm)
Double pane low-e (e = 0 6), aperable windaw or sliding glass door
Double pane low-e (e = 0.60), fixed sash

Double pane lovw-e (e = 0.40), operakle window or sliding glass door

Conet Mo. | U-value SHGC ‘Descrlp\mn

1Arao 09
1Ane-0 08
TAafa 081
1A

03 operable window, reflective, wood with metal clad frame
03 operable window, reflective, vinyl frame
03 operable window, reflective, insulated fiberglass frame

0.75 slicing class do ear, metal frame no break

Glass Options Reset

General

Type: Flat |
Ground Refl: (0.2 j
Skylight Tile [0 |

Internal Shading

Type: |None j
Amt. Drawn: 100 j

Insect Screen

Type: Outside v | e
Coverage: (100 j

External Shade Screen

Coefficient |1 |
Coverage: (100 j

OK Cancel

TA-cw-d 08 064 sliding glass door. clear, wood frame

TA-card 039 0Ed sliding glass door, clear, wood with rmetal clad frame

1Arcued 08 064 sliding glass door. dlear. vinyl frame

TAchd 081 064 sliding glass door, clear, insulated fiberglass frame

TAm-d 127 052 sliding glass door, heat-absorbing, metal frame no break

1Ahb-d 1.08 052 sliding glass door. heat-absorbing, metal frame with break

<

Create Custom... Organize... Add to Favaorites...

CALCS-PLUS

In the glass material dialog box we will choose “1A” for “Single pane operable
window or dliding glass door” then “1A-cd-d” for “diding glass door, clear, metal
frame with break”. Since this glassisin the great room we will assume no internal
shading, because the glassis surrounded by alana with an insect screen we can
take 100% “Insect Screen” shading.
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%l Room Data - Room 6 of 6 Q@B|

« » @5 0% R R @ & M)A | R o | B R B s X

Name System Zone ‘Width Length Height Check Errors

o oo ll” e s e

People & Equip.

Floor Material U-Value Width Length Perimeter
1 [22A-p1 j 0.989 j 26.3 j 14 j 18.4 j j
O I O O | -
O | N I e [ A
2 [16B-15 j 0.061 j 1 j 30.6 j
El El =l

Elrz= B | O | O

|[oosz |54 | | S
; O O S
; 2 e o e R —
1 [1Acbd o -|fo7s j 3 j[ 6.7 FJ J 12 j[ 1 alr :u:::um -
: 5l jF*AF*FJFszﬁ*j e
; O o o oo o o
« O o oo O o
: O | O e o (o |
| o o O At
: O o e -

CALCS-PLUS

There are two sets of diding glass doors or four doorstotal; each is 3’° wide by 6°8”
high. Enter 3 for the “Width”, 6.7 for the “Height”, leave the “Ref” (reference wall)
to 1, enter 4 in “Occ” (occurances, the number of times this piece of glassisin the
wall). The lanai goes out 12’ so the “O.Proj” is 12 and the top of the glassis 1’
under the lanai ceiling so use 1 for the “O.0Off”
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People and Equipment

/
o« » @ S KRR B8 9d S B AN (B o B R Es I X

No. Name System Zone  Width Length Height Check Errors
3 j‘GrEﬂt Room j 1 j 1 j|zs.3 j|14 j|1u.5 leu j

. . People & Equip.
Floor Material U-Value Width Length Perime! ter

1 [22a-pI jn,sns j,ﬁ 14
<l

Ppl: | 2 7j

[EREN
mm

4
=

= [EE
) 5 O e [ _— S sen ol
O T I e R S
2 [168-15 ~|[o0er - |[i M | Other
W’all3 41:::: ;3-?/:"9; :anqth j::‘i‘r;ht j::Ir S#D WTD ﬂ PUt 2 people in the
1 [13ASacs ~|fprzs -|fz R O IR | I i‘ Great Room and 400
) | N N | O | O | e BTUHs of sensible heat
: | O NN | O O for an appliance such as
; 5 e o e L s o | B
Y (e 17 | | Rl | i [P YL E
: P R e T S e s o AL
; O OO o O o s
Y oo s | o o
N | O O o L (e e
T jﬁa v N oiq j!ﬂe_j e
: O O [ [ -
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Before we move on to the next room we should add some internal heat gain to this
room. Internal heat gain loads consist of people and appliances. The number of
people is based on the number of bedrooms in the home plus 1. People are never put
in bedrooms, they are put in the rooms that will be occupied around 5 PM. We will
put 2 peoplein the “Ppl:” box. We will also enter 400 BTUH in “S.EQ:” (sensible
heat of equipment) to cover an appliance such as atelevision.




Room 7-Kitchen/Dining

M Room Data - Room 7 of 8 O
BB KRR k8 W |3 o | e e X

hJ‘E::E  Brnims j%eﬂmﬁﬂeﬂﬁl’;dth ji_ze]nzglh jF:ighl VHCNh:Ek%"D_rS‘
o e s i al] e
1 | | O | seafmn |
The Kitchen/Dining Room has most of =iz ==
the same characteristics as the great .+ i
room relating to kneewalls and P O
adjacent walls Add 2 people in the
1| e e |Jo < JI" JI" j Kitchen and one person
Glass Material oor | for the Dining area.

1 WJ!TJTJI—JI_ !_JI_J!_j
2 WJTJ yTJ I_Jl_ - -] - | Normally a value of 1200
Fﬂlli BTUH is used in the

-1’ _| kitchen so enter 400
= |- “S.Eq” and 800 in “L.Eq”

O I O g
O (O | O[O | e -
CALCS-PLUS

The Kitchen/Dining Room has most of the same characteristics as the great room
relating to kneewalls and adjacent walls. It will also have 2 people and both sensible
and latent heat added for appliances and cooking.
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Last Room

P «» @B RR e B W F o B RX

No. Name System Zone  Width Length Height Check Errors
O | - |
People & Equip.
ppl- [0 j
S.Eq: [400 j

Floor Material U-Value Width Length Perime ter
1 [22Aph j 1.358 j 16 j 75 j 395 j
= =

2

Ll
=l
R T | T O | S | afe] == o
2 < b ~|p e ] Other
3 Elr B El Bl B R
Bl o e el Sl NI
2 [13A50cs | <|fs ~|p I e o | Vent: [0 ]
3[126-0sw ~|[00s7 - |[16 Js jn_j]Tj]m_j Light: |0 j
: O O O (e o N A )
QIas]s :d:l;i:l l:?:'l‘;alue SUI;(;C j Width I;azinhl l':llel (131:1: 0.Proj i‘t Mode: [Both j
0

RadfF0 o

j?‘?‘ = T‘
[ENEN KN ENER

s oW o

Lele Lelelele e
a2k
B
:

,
Lo Lo ® Lo Lo Lo Lo e

[ S | Pl |

JD{ 1?39"3 0 3 : | 38 : | Al

2[11D 0.39 jaiﬂlwijlsij j
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The laundry isthe last room, enter in al the pertinent data including some sensible
and latent for cloths washing equipment.




System Information

- System Data - System 1 of 1 . .
28 <« » o B@ # Design Conditions
e I e = # Infiltration

Design | Equipment |

@

System Design Conditions

Ventilation

Winter " .
Indoor Temperature: -5 -] Dowinter Humig. No .| . AIrf|0W

i fu— e 3 | | ® Duct load factors

Infiltration: 0 j 0 j Pct Sens. Capacity: |75 j
Ventilation 0 |0 | Radiator Bruhjit o |
Exhaust 0 o | Radiator Text Option: [Foot - |

Do Heat Recovery: ’rj ’rj Duct Load Factors: 'mj
Heat Recovery SER: ’W—j ’Eﬂ—j Heating Duct Loads: 'ﬁj
Blower Pawer: ’ﬂij Use CV if Multizone: ,rj
Hot Water Piping: ’Uij

CALCS-PLUS

System information can be inputted before you start the take-off or after. In this
software package “Duct Load Factors” is part of the system information along with
indoor conditions, infiltration/ventilation, system airflow, etc. “Duct load Factors”
cannot be completed until all of the room data has been completed because duct
loads are a calculation in itself and is based on duct surface area.

Design conditions are easy, just use M J8 suggested conditions, 70° for indoor winter
temperature, 75° for indoor summer temperature. Use 50% for the design relative
humidity.

The “Lvg. Coil-Rm DT” stands for the temperature difference between the
conditioned room ambient temperature and the leaving coil temperature. This value
represents the difference in degrees Fahrenheit between the air entering the rooms
which are in the system and the inside design temperature of the system. For
example, if 140 degree air (winter heating) enters the room which isin asystem
with a 70° indoor temperature, the leaving coil-room AT would be 70°. For summer
atypical AT would be 20° 75° room temperature and 55° leaving coil temperature.
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FE| < » |0

--System Data - System 1 of 1

Design | Equipment |

Indoor Temperature:
Relative Humidity:
DI

No:[l | Name: [System 1 -

System Design Conditions

Winter Summer

-5 -] Dowinter Humig.

50 +|[50 | System Air Type:
7 |20 .| system CFM:

Infiltration: se—

Ventilation

’uij 0 j‘ Pct. Sens. Capacity: |75 j

xhaust
Do Heat Recovery:
Heat Recovery SER:
Blower Pawer:

Hot Water Piping:

- a—
T T T Radiator Text . [Foot |

’rj ’rj Duct Load Factors:
’Eﬂ—j ’Eﬂ—j Heating Duct Loads:

’ﬂij Use CV if Multizone: ,rj
O

CALCS-PLUS

| nfiltration or Ventilation

Addendum I} fo

ACCA Manual T4
Residential Load
Calculation
Eighth Edition

ANSEACCA Man J 2-2004

ISBNR J-592765-27-6

Infiltration rates can be
guessed at by using the
information in Addendum D to
ACCA Manual J.

™\\To do so, click the down
arrow button.

There has been alot of talk on which to use, we don’t want to use both. As energy
raters we can test the building and enter the actual tested natural infiltration rate for
winter and summer. The results of a Blower Door Test can be entered into the boxes
to the right of “Infiltration”. But typically in new construction HVAC load
calculations are performed from plans before the home is built.

If we want to use the suggested infiltration rates in Addendum D then click the
down arrows in the two infiltration boxes.

Instead of using infiltration we can input ventilation, if doing so we should use the
criteriain ASHRAE Standard 62-2; 7.5 CFM per person + .01 CFM/SQ FT.
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Infiltration Rates from Addendum D

Click on the tab that best describes the building.

Winter Infiltr=tion

Sumn er Infiltration

3 or 4 Exposures - Single Story |3 or 4 Exposres - Two Story | Lor 2 Exposures (iownhouse, condo) | 3 or 4 Explosuros - Single Story |3 or 4 Exposures - Two Story | L or 2 Exposures (townhouse. condo)
Selectthe wumbsr of expos.res thatthis system has by clicking he appropriate tab above. Then select ths the air Selexttie numker of sxposures thetitis syste has by cicking the appropriste tah above. Then selectthe tre air
changes per hour cption based cn tre quality of the envelope construction and the ares cf the buildirg. Next select changes perhour opfion based 3n the quality of he ervelope constiudion andthe a‘ea of the building. Toreac
the asproprisle kasedor the citre 'en enterthe number descriptions of exactly whet is m2ant by *Tight" "Semi-Tight etc. pess F1 1o open the Rhvec Help window anc ¢l ck
offreplaces. To read descriptions of exactly whet is meant by "Ticht ' "Semi-Tight etc. press F1to apenthe Fhvac the link ‘orthe "Canstucion T ghtness’ topi=.

Helpwindow and cick the link forthe "Constucion Tightness' tepic.

Conditioned Floor Area Conditioned Floor Area

(Square feet) of Building (3quare feet) of Building

a0 201 1501 2001 Morethan | Fireplace a0 a0 1501 2001 More than
Construsiion orless 1500 102000 103000 3000 Consiruction Cunstrusiun orless 01500 02000  to3000 3000
Tight Coz Cois Coia Com Coto &0 Tight Con Cos Coo7 Coos O 00s
Semi-Tight Coal Com Coz 022 o018 c13 Semi-Tight Coz Cots Col4 Com Ol
Average 061 045 038 032 028 20 Average 032 0z3 « 0z0 0.6 05
Semi-Loose cnes Ccamo s o Caar o7 Semi-Loose Coas Cas Coam Coars Az
Loose Tz Cusa Cum Cuss O ouss C a3 Loose Cusl Cuay Cuaz Couza Cous
Number of Fireplaces: [0 | Fireplace CFM fadded to AC/): [0 ~|
Infiluation Air Changes per Hour: [I -l Infiltation Air Change' per Hour: [I -l

Click the radio button that best describes the infiltration rate of the home you are
performing the calculation on. This home falls between 901 and 1500 SQ FT and if we
feel the builder will make the building tight we could use .16 for winter and .08 for
summer.
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Addendum D gives suggested infiltration rates. But remember thisis aleap of faith;
if you know the builders construction practices then you can make an educated
guess.

82




The effects of Infiltration

4 “What if” the home was very loose? Use .94 for
N winter and .49 for summer.

Winter Infiltration Summer Infiltration X
3 or 4 Exposures - Single Story | 3 or 4 Exposures - Two Story | 1 or 2 Exposures (townhouse, condo) | 3 ar 4 Exposures - Single Story | 3 or 4 Exposures - Two Story | 1 or 2 Exposures (townhouse, condo)
Selectthe wumbsr of expos.res thatthis system has by clicking he appropriate tab above. Then select ths the air Selexttie numker of sxposures thetitis syste has by cicking the appropriste tah above. Then selectthe tre air
changes per hour cption based cn tre quality of the envelope construction and the ares cf the buildirg. Next select changes perhour opfion based 3n the quality of he ervelope constiudion andthe a‘ea of the building. Toreac
the asproprisle kasedor the citre 'en enterthe number descriptions of exactly whet is m2ant by *Tight" "Semi-Tight etc. pess F1 1o open the Rhvec Help window anc ¢l ck
offreplaces. To read descriptions of exactly whet is meant by "Ticht ' "Semi-Tight etc. press F1to apenthe Fhvac the link ‘orthe "Canstucion T ghtness’ topi=.

Helpwindow and cick the linkforthe "Construcion Tighness' tcpic.

Conditioned Floor Arza Conditioned Floor Area
(Square feet) of Building (Square feet) of Building
300 901 1501 200 More than Fireplace 00 a0 1501 200 More than
cu orless w1500 102000 103000 3000 Construction orless 01500 02000  to3000 3000
Tig! Coz Coie Co14 Con C oo G0 Tigl Coil Coos Co07 006 005
Semi-Tight Coal Com o 02 019 13 Semi-Tight Coz2 Cols Col4 Con Codo
Average Cosl Co45s o3 o032 o028 C 20 Average Cos2 oz Coz  Co0l6 O o015

Semi-Loose Cnas Can CnEe Cn4a Con43 o7 Semi-Loose CNEN O3 CA% Ok Oz

Loose e QDD cuw s Cus cu Loose cus €A v Cumo Cuw
Number of Fireplaces: [0 ~|  Fireplace CFM (added to AChA: [0 -

Infivaton Al Ghanges per How: I | Inivaion Al Chenges par How: [T <

Infiltration: Yinter CFM: 180, Summer CFM: 98 5,222 3,988 1:741 5:739
Ventilation: Winter CFM: 0. Summer CFW: O 0 1} 0 1}

The winter heat loss is 5,222 BTUH and the summer heat gain is 5,739 BTUH

CALCS-PLUS

One of the nice things about computer programsis the ability to do “what if”
calculations. If we used the “Loose” construction, .94 ACH for winter and .49 for
summer we can see the results. The winter heat loss from 190 CFM of natural
infiltration will be 5,222 BTUH; the summer heat gain will be 3,998 BTUH
sensible and 1,741 BTUH latent, totaling out to 5,739 BTUH heat gain.
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The effects of Infiltration

/T

Winter Infiltration

3 or 4 Exposures - Single Story | 3 or 4 Exposures - Two Story | 1 or 2 Exposures (townhouse, condo) |

Selectthe wub=r of expos.res thatthis sysiem has by clicking he appropriate tab abave. Then selectths the air
changes per hour cptian based cn te quality of the envelope conctruction and the are cfthe buildirg. Next select
the adprofriate kasedor th cftre ien enterthe number
officplaces. To read descripions of exactly whar is meant by "Ticht "Semi-Ticht etc. press F1 to apen the Fhvac
Helpwindow and cick the linkforthe "Construcion Tighness' tcpic.

Conditioned Floor Area
(Sauare feet) of Building

300 301 1501 200 More than Fireplace
Cunstruuiun orLess 11500 102000 103000 3000 Construction
Tight <ozt Cola o Con Can &0
Semi-Tight Coal Com Coz 022 018 » i
Average o8l Co4s  Co3s 032 o0z c 20
Semi-Loose Cas o camm Casa Caae Cadaa C o7
Loose S Cusa Cum O ousE O uss C a3
Number of Fireplaces: [0 | Fireplace CFM (added to AC/hn): [0 |
Infiltration Air Changes per Hour: [1 -l

| But if we consider the same home very tight
and use .16 for winter and .08 for summer.

Summer Infiltration

3 ar 4 Exposures - Single Story | 3 or 4 Exposures - Two Story | 1 or 2 Exposures (townhouse, condo)

Selecttie nunker of 2xposures thettis ystem has by cicking the appropriste teb above. Then selectthe tre air
changes perhour option based an the quality of he ervelope constudtion andthe aea of the building. To read
descriptions af exactly what s meant by “Tight* "Semi-Tight" etc. press F1 10 open he Rivec Help window anc ¢l ck
the link ‘orthe "Canstiucion T ghness' tapi=.

Conditioned Floor Area
(Sauare feeq) of Building

200 a01 1 2001

1501 More than
orLess 101500 102000 103000 3000

Cunstruction

Co07  Coooe O o005

Tight oo

Semi-Tight Co2z C016 Co014 Com ool
Average Co03 o028 Co02 016 015
Semi-Loose CNEN O N3 CAm Ok g
Loose Coubs o Couay Cuaz Cou3a O oua

ifitetion Air Changes por Hour [T |

X

Infiltration: Winter CFW: 32, Summer CFM: 16
Ventilation: Winter CFM: 0, Summer CFh. 0

388 654 285 939
0 0 0 0

The winter heat loss is 888 BTUH and the summer heat gain is 939 BTUH
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If we use a“Tight” construction scenario the winter heat |oss reduces to only 888
BTUH and the summer heat gain reduces to 939 BTUH




| nfiltration

m Gt
to 1500 |__Tiaht

& .08 TIGHT o

0.16 //

Conditioned Floor Area

3 01 4 Exposures [fiee standing structure) | 1 or 2 Exposures (townhome. condo, apartment) |

Select the number of exposuies that this system has by clicking the appropriste tab sbove, Then select the the ai
changes pei hour option based on the quality of the envelope construction and the area of the buiding. Taread
descriptions of exactly what is meant by "Tight." "Semi-Tight,” ete.. press F1 o apen the Rhwac Help window and
click the link for the 'Construction Tightness' topic

&

L~

L oose Construction

\r}f\ltr_ation Wi_ﬂter C_FM._ 1_90_, Summe[(_ZFM_. 99

Tight Construction

Infiltration: Winter CFM: 32, Summer CFM: 18

CALCS-PLUS

LSauae feet] of Building
300 01 1501 2001 More than
or Less to 1500 to 2000 o 3000 3000
oomn « 0.08 0.07 006 005
f="T" | semiTight coz2 |cote [oia o Coodo
032 [Co023 [F02 <016 o015
cos0 |C 03 fom o0 02
o067 [C 049 | 042 034 o030
Infiltration Air Changes per Hour: -
oK Cancel
5,222 3,998 1,741 5,739
888 654 285 439
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Ventilation

System Data - System 1 of 1 =1

PP «» B

: 7 No: 1 j Name: ‘Syslem] j

Design ‘gquipment\

System Design Conditions

Winter Summer

Indoor Temperature: j ,mij Do Winter Humid.: ’rj
Relative Humidity: [0 -|[80 -| System Air Type: e |
Lvg. Coil-Rm DT: 0 <]l +| systemcrM [
Infiltration: 0 |0 | PctSens Capacity: [55  -|

Ventilation: 43 j‘ 13 j Radiator Btuh/ft.: 0 j
Exhaust: 0 jl] j Radiator Text Option: [Foot j

Do Heat Recovery: ’Fj lﬁj Duct Load Factors: ’mj
HeatRecovery SER: [0 -|[60 -| Heating Ductloads: [Yes -]
Blower Power: [0 -] usecvitMulizane: [No .|
Hot Water Piping: ’U—j

-

If ventilation is used instead of infiltration, follow the guide lines in ASHRAE 62-2
which basically the Standard says 7.5 CFM per person plus .01 CFM per SQ FT.

(4 people x 7.5 CFM) + (.01 x 1285) = 30 + 12.85 = 42.85 or round up to 43 CFM

CALCS-PLUS

Typically we never use both infiltration and ventilation together. If you decide to
use ventilation then follow the guide linesin ASHRAE Standard 62-2, Ventilation
and Acceptable Indoor Air Quality in Low-Rise Residential Buildings. Basically the
Standard says 7.5 CFM per person plus .01 CFM per SQ FT.

If you are going to export data into EnergyGauge USA® then you will want to use
only infiltration otherwise USA will get confused and not run properly. For this
calculation we will useinfiltration and select the “Semi Tight” construction
Scenario.




--System Data - System 1 of 1

FE < » B0
~ No:[T -] Name: [System 1 -
=510 [EL ]| The “Semi Tight” scenario gives
System Design Condiions us a winter infiltration rate of

Winter Summer

ndoor Temperature: [70 |[75 | DowinterHumia:  [No <] '65. CFM and a summer
Relative Humidity:  [50 =[50 +| System air Type: s .| infiltration of 33 CFM.
Lvg. Coil-Rm DT: [0 -|20 | SystemcCrM: -
Infiltration: ’ij Wj Pct. Sens. Capacity: ,wjij
Ventilation [0 -|p | Radiator Bruhjit (.
Exhaust [0 b | Radiator TextOption: [Foot |
Do Heat Recovery: ’rj ’rj Duct Load Factars: 'mj
HeatRecovery SER: [60  «|[0  «| Heating Ductloads: [es |
Blower Power: ’ﬂij Use CV if Multizone: ,rj
Hot Water Piping: ’ﬂij

4

Infiltration: Winter CFM: 65, Summer CFM: 33 1;780 1,350 588 1,938
Ventilation: Winter CFM: 0, Summer CFM: 0 0 0 0 0
CALCS-PLUS

The “Semi Tight” scenario gives us awinter infiltration rate of 65 CFM and a
summer infiltration of 33 CFM.
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MJ8 & Duct Leakage

Now that all of the rooms have been entered and the system design conditions are
completed we can calculate the duct loads associated with duct systems located in
unconditioned spaces.
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Duct Loads

Addendum C to

ACCA Manual Jg
_ x . Residential Load
Residential Le Calculation
Eighth Edition

ANSIACCA Man J 2-2004
ISBN# 1-892763-27-6

This addendum updates Version 1.10 of Mamal T
Eighth Edition (WJ8™) and addresses Duer Gain /
Loss Revisions to the M8 procedures.

ACCA publications are subject to peniodic review
and are updated accordingly. Refer to the ACCA
website (www accaorg) for the stams of the
underlying  publication  and  subsequent
addendums and'or erratas. The latest copy of the
publication can be ordered from ACCA via the
website or by telephone at 888/200-2220.

©28 May 2004.
‘This document is coversd under ACCA copyright.

Ducts located in the unconditioned space
also have a heat gain that adds to the ACC

B )
cooling load of the building. 400 it R
Arington, VA 22206

=

Tiis Addandum ic cumvactly undsrzaing the ANST Standards Raview Procsas
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The author and his committees recognized the need to more accurately calculate the
gain and loss due to duct leakage.
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Addendum C to

ACCA Manual Jg
Residential Load

_ Calculation
Executive Summary Eighth Edition

152. The Version 1.10 procedure is implemented by application of the hard-copy data provided by Table
7 of MJ8. Now that the industry and software houses have had time to work with this procedure, ACCA
has ascertained that a calculation engine specification (rather than a look-up table approach) will enhance
implementation by third party software vendors; increase procedure capability, sensitivity and accuracy;
improve practitioner understanding and increase solution accuracy. This addendum undertakes the
following actions in updating the MJ8 Version 1.10 duct-load procedure:

- Replace the Table 7 database look-up approach with an improved version of the calculation engine
that originally produced the Table 7 data.

- Expand the capability and sensitivity of the procedure (more location scenarios, more system
geometry options and more construction detail options).

- MJ8 shall become a computer-only procedure. (Note: A shorter, abridged version of MJ8 will be
crafted in the future that supports a hand calculation procedure aimed at single -family, detached
dwellings that have simple types of single -zone, constant-volume duct systems).

- A new set of hard copy tables shall be produced for an abridged version of MJ8.

a) To provide hard copy solutions for industry-requested location and surface area scenarios.

b) To provide hard copy solutions for two leakage classes that are tighter than MJ8, Table 7

“sealed.”

c¢) To provide a leakage class that falls between MJ8, Table 7 “sealed” and “unsealed.”

d) To be used for training exercises and hand calculations.

- The new set of hard copy tables shall be added to MJ8 V-1.10.

CALCS-PLUS

The engine the author developed to do the calculation is very comprehensive and it
must be used by all ACCA certified software.

90




PE |« » Bz

Design Iﬁquipmenll

Relative Humidity:

Lvg. Coil-Rm DT:
Infiltration
Ventilation:
Exhaust:

Do Heat Recovery:

Blower Power:

Hot Water Piping:

No: 1 j Name: [System 1

System Design Conditions

‘Winter

<]

Summer

Indoor Temperature: |70 j 75 j Do Winter Humid.:

50 |50 .| System AirType:

o
b ]
v

20 | System CFM:
0186 j Pct. Sens. Capacity:
0 -| Radiator Brunyt-

o |
o |
o
—
—

0 j 0 j Radiator Text Option: |Foot j

o]

O

No j Duct Load Factors:
0 -] usecvitMultizone:

(Data)

Heat Recovery SER: |60 j 60 j Heating Duct Loads: [Yes j

o]

N system Data - System 1 of 1 M [=13

Duct Heat Loss/ Gain Calculation

e

Click the down arrow
button next to the box
labeled “Duct Load
Factors”.

CALCS-PLUS

To start the duct heat gain/loss calculation in this software program click the down

arrow button next to the box labeled “Duct Load Factors”.
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Duct Loads

System 1 Duct Properties

Ducts located in the unconditioned space RaREY Retm

. Duct Location: Attic | Atic v
also have a heat loss/gain that adds to - i - -
. . - Attic Ceiling Type 16B j 168 j
the heating/cooling loads of the building. - T <] o |
Duct Insulation R-Value: 6 ~| e |
[P Duct Surface Area: ol =] -
ACCA Mamual I Update SA from MDD: No | Mo ~|

Residential Load

2 i Results

Calculation System 1 Percentof Manual

Eighth Edition % Duct Load Total Load Owverride
i £ oo -

ANKIACTA Mo T 322608 Sensible Loss: ’7 J ]

ISBNY

Sensible Gain- [0} j u
Latent Gain U] j I

Multiple Duct Scenarios (Optional)

If the ducts in this system are in more than one location or have other
properties that differ, you can change the Duct Scenario Number below and
enter "Duct Properties® data for additional scenarios (up to 5 total).

Duct ScenarioNo: 1 |  Desc: Main -
© 183y o « > B Supply Return
11 e s oveend mader AL copriglt T —
i Total Duct Surface Area for System 1: 0 j 0 j
—
Scenario 1 Percentage: 0% j 0% j

oK Cancel

CALCS-PLUS

In the “Duct Load Factors" dialog box, the “Duct Location”, “Attic Ceiling Type”,
“Duct Leakage Rate”, “Duct System R-Value”, and “Duct Surface Area” must be
filled in for Supply and Return to calculate duct loads for ducts in un-conditioned
spaces. Duct load calculations are based on Addendum C to ACCA Manua J
version 8, the procedure is compatible with ASHRAE Standard 152.
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Duct Load Pro: erties
System 1 Duct Load Factors - Scenario 1 of 5 @

System 1 Duct Properties
Supply Return
Duct Location: Attic j Aftic j
Attic: Ceiling Type 168 j 168 j
Duct Leakage Rate: 012 ~| 0.24 - B
Ducllnsulatli;un R-Value: 3 ﬁ [} j TO CaICUIate the SenSIble
Duct Surface Area: o o K loss/gain and latent gain you
trenraren @ [ H must first enter in the “Duct

Results

System1  Percentof Manul Load Properties.
Calculate Duct Load Total Lmj Override

Sensible Loss: L] - u B . .
SemsiieGan 58 5| T Note: before doing this

laemGan: | 80 o calculation all of the room
Multiple Duct Scenarios (Optional) data mUSt be entered. The
R a0 o i S S Al SQ FT of duct surface area is

enter "Duct Properties" data for additional scenarios (up to 5 total).

based on the SQ FT of

Duct Scenario No.: 1 j Desc.: Main j CondItIOHEd Space
Supply Return

Total Duct Surface Area for System 1: 0 j 0 j

Scenario 1 Percentage: 0% j 0% j

CALCS-PLUS

In this particular software the down arrow key for each item will give usthe
information we need to complete the input; this would be typical of most ACCA
approved programs. But the duct load cal culation cannot be completed until all the
rooms of the building have been entered into the program

93




Duct Load Properties

Selecta duct location from the list below.

System 1 Duct Load Factors - Scenario 1 of 5 @ Option Description

System 1 Duct Pi i * S | * ot
upply eturn
- - Open crawl space
Duct Location: ‘A“IE j ‘A“": j Open Crawl nrpgarage "
Attic Ceiling Type: ‘HSE j ‘l 6B j Closed Crawl A Closed crawl space below insulated floor, no wall

insulation
3 0.12 -| 0. -
Duct Leakage Rate: ; § Clased crawl space, na wall or ceiling insulafion, arwall
Closed Crawl B

Duct Insulation R-Yalue: ‘5 j ingulation only, orwall and ceiling insulation

. i B t Unconditioned baserment, nowall or ceiling insulation, or
Duct Surface Area: ‘ j asemen wall insulation only, orwall and ceiling insulation"
Update SA fram MDD: ‘Nu j Undar Slab Duct runs undemeath

slabfloor
Results i q Riser or drop in
System 1 Outsile Wall exteriorwall
Calculate DuctiCoad 1| com 5 Ductlocated in
Sensible Lass: 0 .| one. space canditioned space

Sensible Gain 0
Latent Gain: 0 j

Multiple Duct Scenarios (Optional) Attic Ceiling Type

If the ducts in this system are in more than one location or have other
properties that differ, you can change the Duct Scenario Number below and
enter "Duct P " data for additi | ios (up to 5 total).

Ifthe ducts are located inan aftic. select the attic ceiling type.
Type Description

Duct Scenario No.: |1 j Desc.: |Main j

« > =) Supply Return

Total Duct Surface Area for System 1: 0 j 0 j
Scenario 1 Percentage: 0% j 0% j

oK Cancel

Unvented Attic, Mo Radiant Barrier, Any Roofing Material, Any
Roof Calor

at Dark hMetal. Tar and

Wented Attic, White or Light Color Shingles, Any Wood Shake,
Light Metal, Tar and Gravel or Membrane

16D Vented Attic, Dark Tile, Slate or Concrete
16E Vented Attic, Light Tile, Slate or Concrete

Vented Attic, White Tile, Slate or Concrete, White Metal or
“White Membrane

CALCS-PLUS

Pick out the location of the duct system; “Attic”, “Open Crawl A, “Open Crawl B
Basement”, “Under Slab”, “Outside Wall”, “Cond Space”.

If the duct system islocated in the attic pick out the type of attic; vented, un-vented
roof color type, roof cover and material, etc. Remember in this case that whether the
attic is vented or unvented the thermal barrier islocated on the ceiling.

94




e

x Leakage Rate
u C O a O p ( Er I eS Select the leakage rate in CFM/scft of duct suriace area from the list below, or

enteryour own. This rate will be multiplied times the duct surface area to give a

- leakage CFM
System 1 Duct Load Factors - Scenario 1 of 5 E| Supply  Rem  Description

System 1 Duct Properties 003 003 Duct below slab (some sudace area above
Supply Return grade)

i [Ati =i t shall be verified by
Duct Location: Atticy S dmasy v & 'y
I R Ninh | I =
Atlic Ceiling Type: \‘EE; | [res - . . Natahly sealed {verfiication by leakage test
Duct Leakage Rate: ‘ﬂ,ﬂﬁ j ‘I] 06 j recommended)
12 24 Average sealed system (MJ8 defaulf)
ion R . b .| s -
puct nsulation R-Value | =l El - s Partially sealed (fabrication confams to
Duct Surface Area: [@ j standards)
035 070 Unsealed systam
Update SA fram MDD: ‘Nu
Results
e : System 1 RerRntorgghanual 3 Duct Surface Area Calculator - System 1 X

g : i ’7['

- Reference Information
rrrrrrrrrrrrrrrrr * Sensible Loss:

ASHRAE Standard 152 provides the following method of determining duct surface

Sensible Gain: 0 |o ~ areas. If you know the surface areas or want to use a different method. enter your

own values for SA and RA_

e L E
stz B Surface area of supply runs: SA = 0.27 x Floor Area.

Surface area for return runs: RA = 0.05 x Number of Returns x Floor Area.
Multiple Duct Scenarios (Optional)
Note: The value for the number of returns defaults to 5 when there are more than
If the ducts in this system are in more than one location or have other five returns.

properties that differ, you can change the Duct Scenario Number below and

enter "Duct P = data for additi ios (up to 5 total).
Supply Duct Surface Area (SA)
Floor Area x027= SA

DuctScenariaNo: [1 -| Desc: [Main - 1205 BT —
« » By Supply Return Return Duct Surface Area (RA)

1285 - 4 ~|= 257 -
Scenario 1 Percentage 0% | o= El | x5 | - -

oK Cancel o | canca |

CALCS-PLUS

Choose the duct sealing category. If the calculation is done from plans before
construction has been started assume that the duct system is going to be tight to
prevent over sizing. If the building has been completed duct test results can be
entered here.

Calculate the duct surface area, this program calculates a duct surface area based on
the SQ FT of the building which may or may not be correct. Typically | find that the
actual duct area calculates out to less than ASHRAE 152
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Calculate the Sensible Loss/Gain and Latent Gain

System 1 Duct Properties

Supply Return
{ Duct Location: ‘Atllt j |Aﬂi|: j
Attic Ceiling Type: [168 j [168 j
Duct Leakage Rate: |0.06 j [o.08 j
Duct Insulation R-Value: ‘5 j |5 j
Duct Surface Area: ‘347 j |257 j
Update SA from MDD: [No | [Na |

Results
System 1 Percentof Manual

Caleulate Duct Load Total Load Override
Sensible Loss 4747 ’wij I

ensible Gain: 4912 |25 j I

Docan: [ 54 B - After you choose or
change any of the “Duct

Properties” inputs above,
——_| the “Calculate” button
performs a recalculation
DuctScenarieNe:: [I «|  Desc:[Main - and shows the results in
< » Ep Supply Retumn the boxes to the right.
Total Duct Surface Area for System 1: 347 j 257 j
Scenario 1 Percentage: 100% j 100% j

oK Cancel

Multiple Duct Scenarios (Opt al)

If the ducts in this system are in more than o e other
properties that differ. you can change the Duct Scenario Number
enter "Duct Properties® data for additional scenarios (up to 5 total).

CALCS-PLUS

When al of the proper information has been filled in for the “Duct location”, “Attic
Ceiling Type” (if applicable), “Duct Leakage Rate”, “Duct Insulation R-Value”,
“Duct Surface Area”, clicking the “Calculate” button in this program will calculate
the sensible loss, sensible gain, and latent gain that is associated with the
environment where the duct system is located and the anticipated or measured duct
leakage.
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System 1 Duct Load Factors - Scenario 1 of 5 [Z\ System 1 Duct Load Factors - Scenario 1 of 5 [Z

System 1 Duct Properties System 1 Duct Properties

Supply Return Supply Return
Duct Location: [tic | [atic M Duet Location: [atiic =] [asic M
T e Bl [ Lo |
= L I —17 = L I —7 p—
l Duct Leakage Rate: [0.08 -] [o08 - Duct Leakage Rate: oz | [orza |
Uet Insulation Fovalue: g ~IT® - Uet Insulation Fovalde: g ~IT® =]
Duct Surface Area: [347 | 57 - Duct Surface Area: [347 | 57 -
Update SA from MDD: [No j [No j Update SA from MDD: [No j [No j

Results Resulls

System 1 Parcentof Manual - System 1 Percentof Manual

Duct Load Total Load Override

P— Duct Load Total Load Override
= SensibleLoss: | A7 [i8 | [ - Senmsibleloss: | 5831 [ .| |
Sensible Gain: | 4912 [25 .| [ Sensible Gain: | 2018 33 .| |
LatentGain: | 81 [H | LotentGain: | 1875 36 | |°

Multiple Duct S

Extremely sealed (seal memesmad  Average sealed system

properties that

shall be verified by leakage test) enter "Duct Prof (MJ8 default)

Duct Scenario No.: |1 ~|  Desc: |Main ] Duct Scenario No.: |1 ~|  Desc: [Main =]
Supply Return «» B Supply Return

Total Duct Surface Area for System 1: 347 j 257 j Total Duct Surface Area for System 1: 347 j 257 j
Scenario 1 Percentage: 100% j 100% j Scenario 1 Percentage: 100% j 100% j

OK Cancel OK Cancel

CALCS-PLUS

One of the benefits of computer based HVAC load calculation programs is the
ability to play “what if” scenarios with quick results.

The duct |eakage rate has a huge impact on the calculation. As can be seen by this
dide




