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Billy-Bob’s Professional
HVAC Load Calculation
Sizing Chart

Trim with care on black lines follow instructions below

A\

1.5to0 2 Ton 2.5 to 3.5 Ton 4 to 5 Ton
Stand on curb and look through sizing holes

Whatever hole the house fits in is the size unit to use

NOTE: For larger homes and/or for zoning use two or more holes.
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Accu-Size Heating & Cooling Hor

Cooling load (heat gain) - 95 degree day

Heating load (b

SQUARE FOOTAGE OF WINDOWS HEAT GAIN
North (single) X2% = e
North (double) X2 = PR
NE & NW (single) X45 =
NE & NW (double) X3 =
East & West (single) X60 = I
East & West (double) X49 = i i
SE & SW (single) X50 = e
SE & SW (double) X40 = -
South (single) X3 = —
South (double) — X25 =

SQUARE FOOTAGE OF DOORS HEAT GAIN
Wood (no storm door) X3 =
Wood (w/storm door) X9 = S
Insulated metaldoor X6 =

SQUARE FOOTAGE OF NET WALLS HEAT GAIN
Wall perimeter X _height __ less

glass and door area = net wall
No insulation X8 =
R-13 (3.5" insulation) X3 =
R19 (6" insulation) X2 =

SQUARE FOOTAGE OF CEILING HEAT GAIN
No insulation X2 =
R-11 (3" insulation) X4l =
R-19 (6" insulation) X26 =
R-30 (10" insulation) __ X116 =

SQUARE FOOTAGE OF FLOOR HEAT GAIN
No insulation X3 =

Carpet (no inst

et OR, Just do the old

INFILTRATION
Home square f¢

tand

INTERNALG"™
Number of p

Kitchen & ba X S I I
Subtotal E

GAINS FROM puti wuks
In crawl space - (subtotal BTU/h X .09)
In attic - (subtotal BTU/h X .13)

-by!

HEAT GAIN

SQUARE FOOTAGE (
Single glass
Double glass

SQUARE FOOTAGE (
Single glass patio
Double glass patio
Wood (no storm dor
Wood (w/storm doo
Insulated metal doo

SQUARE FOOTAGE C
Frame (no insulatios
Frame (3.5" insulati
Frame (6" insulatior
Masonry (no insulal
Masonry (1" insulat

SQUARE FOOTAGE (
No insulation __
R-11 (3" insulation)
R-19 (6" insulation)
R-30 (10" insulation)

SQUARE FOOTAGE 0
No insulation

Carpet (no insulatio
R-11 (3"+ insulation)

SQUARE FOOTAGE O
No insulation

Carpet or insulation

Accu-Size Heating

Cooling load (heat gain) - 95 degree day

'SQUARE FOOTAGE OF WINDOWS
X 26

North (single)

North (double)

NE & NW (single)
NE & NW (double)

East & West (single)
East & West (double)

SE & SW (single)

SE & SW (double)
South (single)

South (double)

{EAT LOSS

PER TON

Total BTU/h heat gain

R e E RV LI PR IR LTe Y

80% furnace efficiency loss X .25
90% furnace efficiency loss X .12

Total BTU/h input needed

X2l
X 45
X3
X 60
X 49
X50
X 40
X 36
X25

- eI
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HVAC Load Calculations.

#®\Why should an Energy Rater perform
HVAC Load Calculations?

nat Is meant by a Room x Room
culation?

Ny use ACCA Manual J Version 8?

#®MJ8 Sensitivities.
®How can an Energy Rater benefit?

CALCS-PLUS




Energy Raters and Air Flow

a Energy raters are already familiar with airflow. We
use air flow as a tool to do energy ratings.

Elower Door:
- Doar Panst.

Calculate Leakage from House Pressure and AirFlow Rate

CALCS-PLUS



Two types of Airflow.

A\

With respect to residential and commercial
construction there are two kinds of airflow.

Controlled and Uncontrolled

-l R

Energy Raters use controlled airflow to
estimate the amount of uncontrolled airflow.

CALCS-PLUS




Uncontrolled Airflow

G across the closed entrancldoor7
JUrpose i

rences. The Florida Building Code says
__ ore than 2.5 Pascals pressure diff
loors between spaces. "




Uncontrolled Airflow

A\

The elevator lobby was Fss
found to be a -27.3 | .l DG-700 Pressure & Flow Gauge

DEVICE CONFIG

Pascals with respect to
the apartments. This
means air in the
elevator lobby is trying
to go into the
apartment.

R OTE TIME AVG

pEVICE B UNITS [ CONFIG

R R
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Uncontrolled Airflow

A\

Leaky buildings &

| 4
Leaky Duct Systems é —

Unbalanced building pressures.

CALCS-PLUS




Uncontrolled Airflow =
Infiltration

A\

Infiltration influences how the building reacts in terms of
health, safety, durability, comfort, and energy efficiency.

«Can be estimated with a high degree of accuracy.

«Can be tested with a high degree of accuracy.

eCan be eliminated or controlled.

CALCS-PLUS




Duct Leakage

A\

Influences how the building reacts in terms of health,
safety, durability, comfort, and energy efficiency.

*Can be estimated with a high degree of accuracy.

«Can be tested with a high degree of accuracy.

eCan be eliminated.

CALCS-PLUS




A\

As Energy Raters we
understand uncontrolled
alrflow.

So lets talk about controlled airflow.

CALCS-PLUS




Controlled Airflow

A\

Open and closing windows
Table fan

Alr conditioning systems.

CALCS-PLUS




Room Airflow

A\

L/

Determined by the estimated Heat Gain/Loss;
Cooling or heating which ever has been
chosen to dominate the system design.

HVAC Load calculations performed on a
Room X Room basis.

Based on the Heat Loss/Gain through the
building envelope relative to each room.

CALCS-PLUS




Room x Room Loads

N

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

Req
Reg
Reg

¢ e @@

ReO

CALCS-PLUS

uirec
uirec
uirec

uirec

to select Supply Outlets

to select Return Inlets

to design a Duct System

to diagnose comfort problems




303.5.1.5 Manufacturer’s Equipment
Performance Ratings (e.g., HSPF, SEER, AFUE)
shall be corrected for local climate conditions

- and mis-sizing of equipment. To determine
equipment mis-sizing, the capacity of heating
and cooling vapor compression equipment shall
be calculated in accordance with ACCA Manual J,
Eighth Edition, ASHRAE 2( resner
Fundamentals, or an equiv

: 2006 Mortgage Industry National
procedure, using the follo Horoe Energy Rating

o Systems Standards

Recognize
This?

CALCS-PLUS




/ACCA Manual J v

]

jdential Load
Eg?ﬁ“lﬂﬁﬂﬂ -

CALCS-PLUS

The
Standard
INn the
Industry
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Why Use MJ8

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

e From system selection
* To equipment selection procedures

e To placement and selection of air distribution
hardware

e 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




Value of Manual J

N

@ 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

A\

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.




Oversized Equipment Causes

N
\J

@ short-cycles
® marginalized temperature control
@ pockets of stagnate air

@ degrades humidity control durlng the
cooling season

@ requires larger duct runs

CALCS-PLUS




Oversized Equipment Causes

N

@ increases the installed cost
® increases the operating cost
# increases the demand on our utilities

@ adds unnecessary stress on equipment

CALCS-PLUS




b, Control
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Humidity Control During The
Cooling Season

N

® Sensible and latent cooling loads are
Imposed on buildings located in hot
humid climates. When the summer

design condition occurs, properly sized
equipment will operate continuously or
almost continuously, both loads will be
neutralized, and the occupants will be

comfortable.

CALCS-PLUS




BUT,

Design Conditions Only Occur For
A Few:Dozen Hours Per
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Load vs Outdoor Temperature

Load vs Outdoor Temperature
High Outdaor Humidity

45

HH
35
30

l-.n---l.-l.--hb-|.+i. Mk e e r'-l-ﬂi-l-lﬁl-ll-l (T3

s i
‘ ; i E
65 70 75 80 85 20 a5 100
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Using table 1 from ACCA Manual J for
West Palm Beach the summer outdoor
dry bulb temperature is 90°

Load vs Outdoor Temperature
High Outdoor Humidity

BTUH
(Thousands)

e g 3 BRI RBE S
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At Peak Load Conditions, Sunny Day, the load
on a given building is 32,000 BTU/H

Load vs Outdoor Temperature
High Outdoor Humidity

32,000 BTUH

CALCS-PLUS



5020 of the time or more temperatures are moderate;
look how the sensible load drops on a 90° cloudy day!

Load vs Outdoor Temperature

High Outdoor Humidity O.000 BTU/H
* N Difference
A0}~ et
_ "f’"’"‘"’"’ However, the
——— Latent Load

',;ém,_,_.._
doesn’t drop

e
1&-~-u-uli/ - \ at all.
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On a 80° Sunny Day the load drops by
11,000 BTU/H

Load vs Outdoor Temperature
High Outdoor Humidity

:_,,,, { The Latent
A% | Load Only
[ — drops by
23,000 BTUH 500 BTU/H
21,000 BTU/H . |
15 —
|
‘*“‘“?/ _
5"“{:_';:*;-'
Gﬁﬁ 0

Could this be an Issue?

CALCS-PLUS



Sensible load variation shows a difference
of 9000 BTUH while our latent difference is
barley 500 BTUH

Load vs Outdoor Temperature
High Outdoor Humidity

35
L] I S B : !
32.000 BTUH * - T {Clnui dy Elﬂ, i
Sensible-toad
S F— N R ¥ ol SO S
'-!;3‘* (Sunny day) : : -
o o~ i 1— ,f nnnnnn
23,000 BTUH ! LY
| =] i
3
i ! i .
15.- : b : -
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MJ8 Sensitivities

«_Design conditions

Building tightness
Fenestration

Air System Design & Installation

Table 1A Blower Door Depressurization Test
Outdoor Design Condtions For the United States and Canada
Elvalion | Lafituda | Wintse Summer
Localion Foul | Dogroes Heating | Cooling | Colrcident | Design | Design Design | Daily 5
Norih | % | WetBub | Grins | Gris | Grins | Range
DeyBub | DryButb S%AH | S%AH | S%AH | (OR) Blower Doer:

- Doar Panat
SLAugisine w | @ % # B ] [} n ]
St Petrsburg | s a o B ] [ 7 M
Sarford | B ® i 7s k] % 2 'l
Sumsoiafradentn w |z 4 @ n | @® L) 1}
Tdarascee AP Ts5a| 2 | | x| % | 6| = M
TangaAP W a| & 9 n @ % £ M
Valparso, Egin AFB - ) b 5 B m M
VaroBeach Wz 4 o b i B m M
West PamBeach AP 5| % q 9 ;) i # m M




Guidelines

N

@ 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




Guidelines

N

4 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




Guidelines

N

@ 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




ACCA Manual J

Je

Residential Load
Calculation _—_

_ ,.ﬂ!;li!“h!‘f
Lo -

._‘" I.r
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A Computer Only Procedure

A\
\J

From “Addendum B” from ACCA Manual J®

Addendum B to

ACCA Manual Jg
Residential Load
Calculation
Eighth Edition

ANSIACCA Man J 2-2004

ISBN# 1-892765-27-6

This addendum updates Version 1.10 of Manual J
Eighth Editios (MJS"'} nd addresses AED
Protoc Rews.ra to the MJS procedures.

Executive Summary

Now that the industry and software houses have had time to work with the Eighth Edition of Manual Jg,

ACCA has determined that AED smmplhfications would ease implementation by third-party software

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

adequate exposure diversity (AED) approach on window/glass exposures in the followmng manners:

a) MIJS shall become a computer-only procedure. (Note: A shorter, abndged version of MJE 15 under
development that supports a hand calculation procedure aimed at single -fanuly, detached dwellngs

with smgle -zone, constant-volume systems).

b) A computer-only, hourly fenestration gamn (HFG) procedure shall be used for all apphcation

SCEnaros.

¢) Calculations shall be made for nudsummer, unless southerly-facing fenestration causes a peak gain in

the fall

d) Hand calculation procedures for apphications other than smg_;]-e fanuly detached dwellings served by a

smE;Ie zone, constant volume system shall be abandoned 1n favor nfmm]:lmenzed solutions.




Forms &
Worksheet

1 |Namo of Ream Entirn Houss 2 —
2 [Running Foot of Bxposed Wall e e
3 | Galling Halght At Walla (F1) and Gross Wall Aras (SqF1) . w'”'"'hm
4 | Room Dimanalans LxW (Ft) and Floor Plan Araa (SqF1) S e
3 |Caliing Siops q Area (BqF1)
Typa of Conat.. Piinial HTM Aroa or Diuh Areaor Biuh
Exposurs Numbor | Fae T
pos g | cig. | "™ [Thawing | Sensinio | Latent | 00" iigaing |
Ga | Windows 8 T
and Glass i
boors B hE :
& B H e
d e 1!
L e i “‘“
t i k ht
9
[ R
i S
Bb | Skylights | =
b i
i
= s
7 | Wood a i G
andMatal [ :
Doors i
- i
0 | Abova " F
Grado -
Wallsand |2 il
Partitions | ¢ {22
d e
= g
2 | Bolow a j
Drice L e
Walls b W
e 4 . bl
10 | callings | a |
b
[11a | Pagsive a | i I
Floors
b 1
11b | Radiant | a i —
Floors = i e — =
i it
12 [ Infiltration | Hent Loss Blh|  WeR Tt s by | wam i
Sannibin Gain Bn T § it Ay
Laton Galn Btuh R
13 | Intarnal @ | Decupants at 230 and 200 Bluh [] ‘
b |Seenario Number U T
o |Dafault Adjustmants ik e
d | Individunl Appliances R 1 B
o |Flants T
14 | Subtotals | Sum lnes 6 through 11a +fine 12 4 line 13
16 | Duet ELF-Lons and ELF-Gain | | R
Loads ekt -
Latont Gain Pl il
16 | Vortllation Leads  Vant CFM | | Exn | LHERER
17 | Winter Humidification aag Ol /Day | o IR
18 | Piping Load T
19 | Blowsr Heal
20 | Total Load \lumllmﬂhllmummqhm

£2:2




Floor Plan Required.

| DATE |

E.-|
ek
gt
3
74
-
|
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GaleS—PLUS
INDOOR ENVIRONMENTAL CONSULTANTS
280 Darbmonth B, Tanies, FL 34280 0 2d—4a5-0018  diskroer Shomeoom
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ElR
I

1 |Nams of loom e
2 | Runring Font of Expased Wall N e B
3 | Cailing Huight Al Walls (F) and Gross Wall Ama (SqFT) T =

4 | Room Dimensions LW (Ft) and Fioor Plan Ares (SF1)

|_I-,|'_ ;'I‘L-"_'_E = - Ez&!in'@slup-;ummm;E.;;-:.m“gammp |
R " - - ’l\rp-u ,‘,:\:“"“" Panal HTM Aren or Btuh Amace | Biul
s " Lok sl (e L x e L -
1 '] T T e — | ool o8 | g | cig | "M [Miewiing | Samsiti | L | S09M [ioiioc | Genalie
LN “l - Lmla €a | Windaws | | 1 t
| wnd Glass e et |— e .

LAVINE AREA—~—1335 50 FT : r-" : — . ——
4 == | iapatldl
: ! |

PoThlL sFEsa—259 Sl | TOTAL AREA-—2059 30 FT.

SCALE 3/18" = 1’ M—1



oom X R

1 Nlmuniﬁngm Enlim Houss
/] 2 [Running Fest of Exposed Wall SEs =
N 3 | Ealling Holght At Walla (F1) and Grous Wall Area (3qF1)
4 | Room Dimensions LxW (Ft) and Floor Plan Araa (SqF1) | I ! I ———
L] Otlllnq!lupL Calllng Area (SqF1) . - —
Typa of Consl.. Panal HTM Aroa or Diwh Arax or Biuh
i auiie Prpaicnid i) (ki Arei oF Biuh Araor Btul Aroa or fiuh Aran of Biuh
tig. | cig. ng! Hailing | Sensible | Latemt Length o 18 Langth | Langih |- L T
G |Windows |8 g | Senaible || LM | weating [ 5. Hoating | S.Cig. ™ “Wealing | 8.5, ‘_"'"'"' Heating | 8-Cig.
and Glass e g
Boor B z —:
> o
d
v —
1
9 —
h
i
Bb | Skylights |a
b
. L S
Waod a
and Motal b
Doors
e
U | Above #
Grade
Wallsand |2
Partlilons | e
d
Iz -
2 | Bolow a
Grade s
Walls b I
L
10 | Cailings a
b
11a | Pagsive a
Floors S
116 | Radiant | & i
Floars b
12 | Infiltration | Hont Loss Bluh
_lkl'\llhl.ﬂllﬂ Bluh
Latont Gain Buh i R
13 | Intarnal a | Decupanis at 230 and 200 Bk
b | Seonadin Numbor
© | Delault Adjusimants
d (Individual Appliances
a |Plants it ol bt IO
14 |Sublotala | Sum finos 6 through 178 + line 12 + lino 13| 1
1% E::cll ELF-Loas and ELF-Gin | ‘
- Laten! Galn R
16 | Vantliation Loads  Vant CFM | | Exh |
17 | Winter Humidification oad Gol 1Day |
18 | Piping Load e
19 | Biower Heat TR
20 | Total Load Isumllnnm-llmulrwwqhw
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From Part of Section 1-16
'ACCA Manual J 8t Edition

A\

¢ 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)

CALCS-PLL




General B ]

Help

K= ILEY

Information Eme aerasl < =

| General Project Data

Project Iglient I Company | Dezign | Duct I

FProject Title: I

Dezigned By: I

D ate: |J anuary 1. 2003
Units: IEnglish [1P] j

Comment:

[ Include this comment on reports.




~The Design Tab
¢

The Data that |S 2] General Project Data Z E|E‘
aUtomatha”y FProject l Qlientl Company Design ngc:t l
filled in comes
from Ta.ble 1A |n Reference City: West Palm Beach, Florida j
ai ange: Medium «
ACCA Manual J 8th | | =¥ —=
edltlon . Elevation: 15 :
. Sensible Total Heating
OUtdOOr DGSIgn Elev. Derating: d d | j
Conditions For the Winter  Summer
. Dry Bulb Temperature: 15 ~ |19 -
Unlted States and Yet Bulb Temperature: B 78 z
Canada Sensible Latent
People Loads: | j |~
CALCS-PLUS




Table 1A

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
Blevation | Latilude |  Winter Summer

Lecztion Fosl | Degress Heating Cooling | Coincident | Design Design Design Daiby

North 99% 1% Wet Bulb Grains Grains Grains Range

Dry Bulb | Dry Bull 55% AH 50% RH 45% RH {DR})
St Augusire 10 = 35 a T8 59 66 T2 M
St Petersburg 11 28 47 o 7 59 66 T2 M
Sanford 55 28 = 3 TE 38 48 52 M
_Sa_ramta‘ﬂi‘adu{m'n 30 21 43 - ® ™ | B 68 | ™4 M
Tailahassee AP 55 30 28 63 6 39 46 52 M
Tampa AP 19 28 &0 ] i 49 56 B2 M
Vakariso, Egin AFB 55 30 33 50 78 57 B4 70 M
Vero Beach 13 27 < a0 i 57 64 o M
West P#fm Beach AP 15 26 o7 e Fi: T3 B4 I A

CALCLS-PLUS




Default Room Data

Il Default Room Data E”E”Z'
Ho. Hame System Zone  Width Length Height Check Ermrors
Infa  ~||Default Room ~| =l ~]|o ~||o ~|s ~|nta |

Floor M aterial U-Yalue Width Length Perimeter People & Equip.
1/19a-11p ~||0.073 ~||o ~||o ~||o ~] Ppl: |0 ~]

Dver enclosed unconditioned crawl space. Mo insulation on exposed walls, sealed or vented space, paszsive, B-11 S_Eqg: |D -
blanket, carpet covering J

Boof Material U-Yalue Width Lenagth Direction L.Eq: |0 j
1/16B-19 ~||0.043 ~|lo ~||o ~||up ~]

Other
Urder attic or knee wall, Yented Attic, Mo Badiant B arrier, Dark, &sphalt Shingles or Dark Metal, Tar and Gravel or -

tembrane, F-13 insulation Regs: |0 j

Wall Matenal U-%¥alue Lenagth Height Dir D Infil: |0 j

STD  WT
1 [13A-50cs ~|[o12s ~|fo ~||s ~|N ~flo <o~ Vent: [0 |

Block., board insulation only, B-5 board inzulation, open core, siding finish
Light: |0 ~]
Glass Material U-¥alue SHGC Width Height Ref Occ. 0O.Proi  0.0F Oce: |1 j
1 |1A-cb-o ~|(1.08 ~||0.75% ~||0 ~| |0 1 - |1 - |0 ~| (0
. J' J | J | J | . I_J : J J . Mode: | Both j
Single pane, operable window, clear, metal frame with break, outdoor ingect zcreen with 50% coverage, white or
reflective color drapes with tight weawve with 50% coverage Rad. F|0 j

Door Material U-Yalue Width Height Ref
111P ~|jo29  ~|lo ~||o ~|jo -]

Palyurethane Care

Set up default data so you don’t have to do repetitive inputs.

CALCS-PLUS



From the Floor Plan

DOELE 24
0 WHALF O As J/i\ - -
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2| o IE : - e
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CaRalL

g
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, A% —
= i

! T 1 ey |
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- T P e L
z et
) s o
s s
I ] | I i : I
-E" - E-2an’ acEE = 2 | 2
i WA e WA e
FoEDL ClASH &OWE FIEED w85 SBEAE
7] B HIGH T WaLLS R-8 |MEULATION
=lad | ikl CEILINGS UMDER ATTIC F-18 INZILATION
| —— FLAGK SLAR ON BRADE HO EDGE IMSLILATION

BLASS — GINGLE FANE CLEAR

2 CHERHANG, TOP OF WIHDOW AT 8

POFIOH———————B& S0, 7.

T e 133 B&l. FT.

B AE— — —— pi gy 03
LAkl ————383 SLF T
LRINE 'AREA~—1235 50 FT

TOTAL AREA-—2059 30, FT.

SCALE 3/18" = 1 M—1 |

=1
|
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CALCS—P[LS
INDOOR ENVIRONMENTAL CONSULTANTS
| #80 Dartmonth B, Faniee, FL 84288 0 2dl—4a3-—{018 / diskreer Shome.oom



Room Entry Data

|ﬁ Room Data - Room 1 of 1
7r | R OR| <

&

Mame

%6 b B W@ o

- |V el

> Hp R B E X IR

System fone Width F i

|1 j |Bedmum 1

Floor Matenal

U-¥Yalue Width

Lenagth

~| | <fms

Penmeter

1|22A-ph ~|[1.358 ~|ns  ~|[135  ~|[25
2| o | O | O | - | CO-
Boof Maternal U-Yalue Width Length Direction
1/16B-19 ~|joo4s ~|11s ~|[135 L|juP |
2| o | O | O | - | L
Wall Maternial U-Yalue Lenath Height Dir S5TD WwWT
1[13A-50cs ~|joazs <|fns +|e ~|ls ~|jo  ~|lo
2 [13A-50cs ~|[o12s ~|[135  ~|[a ~|e <o~
3| o | < | O | O | O | I
4 d| O | O | .| LI I
Glass Material U-¥alue SHGC Width Height Ref Occ. O.F
1[1A-cb-o ~|[108 ~|[o75 ~|[4.4  ~|[3z 1«1 |2
2 [1A-cb-o ~|[1o8 ~|fo7s ~|[44  ~|[32z 1~ |2
3| o | N | | O | O O | N | O
' O OO | O O | S |
5| o | O | O | O | O | |

Door M aternal

U-¥Yalue Width

Height

Ref

.=

3.5

|

1]

~llo -l

ML

o

2|

<o =i

B[C

e



System Information

Systemn Data - System 1 of 1
PR« »

Mo: |1—j Mame: |5ystem1 j

Design l Equipment ]

System Design Conditions

Indoor Temperature:
Relative Humidity:
Lvg. Coil-Bm DT:
Infiltration:
Ventilation:

Exhaust:

Do Heat Recovery:
Heat Recovery SER:
Blower Power:

Hot Water Piping:

Winter Summer

j l;"j_j Do Winter Humid.:
|5I] j |5ﬂ j Sypztem Air Type: mj
|?I] j |2ﬂ j System CFM: Iﬁj
o j 0 j Pct. Sens. Capacity: I?Eij
4246 +|[42.46 ~| Radiator Buh/ft: [0 ~|
|I] j |I] j Radiator Text Option: Wj
No j No j Duct Load Factors: Imj
60 ~|60 |

oo
v

Mo

CALCS-PLUS

® Design Conditions
® Infiltration

¢ Ventilation

@ Airflow




MJ8 & Infiltration For
Winter

Addendum D ro
Winter Infiltration ek
3 or 4 Exposures [free standing structure] |1 or 2 Exm ACCA Maﬂual J:E

Residential Load

Select the number of exposures that thiz spstem haz by clickin " .

changes per hour optian bazed an the quality of the envelope ( alculanﬂn

the appropriate fireplace option based on the constuction qua . . s

number of fireplacesz. To read descrptions of exactly what iz o Elghth EdlthIl

the Rhvac Help window and click the link for the "Construction
_ ANSIACCA Man J 2-2004
Conditioned

iSayare feet ISBN# 1-892765-27-6

] 900 901 1501
Construction or Less to 1500 to 200
Tight co021) C o016 | ¢ 01 st This addendum updates Version 110 of Manual J

Eighth Edition (MJ8™) and addresses Tnfiltration

Semi-Tight 0.4 | B | 02
Crain / Loss Revisions to the MI8 procedures.
Average " 0.61 (~ 0.45 03
S5emi-Loose i 0.95 i 0.59 " 049  0.43 i 27
Looze — 1.29 " 0.80 " 066 " 0.58 i 33

Mumber of Fireplaces: (0 j Fireplace CFM [added to AC/hr]: |0 j

Infiltration Air Changes per Hour: 0.94] j

1] 4 | Cancel

CALCO TLUD




MJ8 & Infiltration For

A\

Summer Loose Construction

Summer Infiltration

Conztruction
Tight
Semi-Tight
Average
Semi-Loose

Looze

Conditioned Floor Area

3 or 4 Exposures [free standing structure] ll or 2 Exposures [townhome, condo, apartment) ]

Select the number of expogzures that thiz sustem haz by clicking the appropriate tab above. Then zelect the the air
changes per hour option bazed on the quality of the envelope construction and the area of the bulding. Tao read
deszcriptions of exactly what iz meant by *'Tight," "Semi-Tight," etc., prezs F1 to open the Bhyvac Help window and
click the link for the "Construction Tightness" topic.

[Souare feet] of Building

900 901 1501 2001 More than
or Lezs to 1500 to 2000 to 3000 3000
01l 008§ 007 006 O 005
022y 016 ) ¢ 014 o011 010
032§ ¢ 023 ¢ 020 016 O 015
- 03 025 O 023
- 042 " 0.34 O 0.30

Infiltration Air Changes per Hour: EE] j

3

1] 4 | Cancel

CALCS-PLUS




MJ8 & Infiltration

System Data - System 1 of 1
wE < »

Mao: j M ame: |5].lstem 1 j

Deszign }Equipment ]
E Sypstem Deszign Conditions
EX
1
1
1

Winter Summer

Indoor Temperature: |70 j Fii j Do Winter Humid.:
Relative Humidity: 50 j 50 j System Air Type:
—

[ 26 |

e =B 0PI B et el ==ty stem CFM:

1 Infiltration: 0.94 j 0.49 j t. Sens. Capacity: |73 j

Bi=]E

5,739 BTUH gain
|
__ from a loosely
» bullt building by

y I
— e T Hasiato Bt tod ay's stan dards
1 Exhaust: j 0 j Radiator Text Option: |Foot j . ) .
Do Heat Recovery: Duct Load Factors:
Heat Recovery SER:
2 Blower Power: 5,908 0 0 ]
Hot Water Piping:
_Subtotals for structure: 17 491 4] 11,924 11,924
FPeople: 4 200 920 1,720
Equipment 800 1,600 2400
Lighting: 1] 1] 1]
[0t el zal =ls]s] o 17 151
[nfiltration: Winter CFR: 190, Summer CFM: 99 h,2272 2,995 1,741 5,739
Ventilation: Winter CEM: O, Summer CFW: 0 0 0 0 0
Total Building Load Totals: 28373 6,597 21,347 27,944
[ Check Figures |
Total Building Supply TRk 940 CRM Per Sguare fto 0754
Square ft. of Room Area; 1,246 Square ft. Per Ton: 525
Yolume (ft%) of Cond. Space: 12,124 Air Turnover Rate (per hour): 47
| T e e po |




MJ8 & Infiltration For

Summer Tight Construction

Summer Infiltration &|

A\

3 or 4 Exposures [free standing structure] ll or 2 Expozurez [townhome, condo, apartment] ]

Select the number of expozures that thiz zpztemn has by clicking the appropriate tab above. Then select the the air
changes per hour option bazed on the quality of the envelope construction and the area of the buillding. To read
deszcriptions of exactly what iz meant by 'Tight," "Semi-Tight," etc., prezs F1 to open the Bhvac Help window and
click the link for the "'Construction Tightness"" topic.

Conditioned Floor Area
[Sguare feet] of Building

900 m 15M 20m More than
Construction or Less to 1500 to 2000 to 3000 3000
Tight oo " 0.07 (" 006  0.05
Semi-Tight 022 e 014 011 o 010
Average i 0.32 i 0.23 020 i 016 i 015
Semi-Looze 050§ ¢ 036) O 03N 025 O 023
Loose O 06F § T 049) O 0.42 " 034 030

Infiltration Air Changes per Hour: j

(1].4 | Cancel

CALCS NM-uo




MJ8 & Infiltrat |on

System Data - System 1 of 1
PE «»

_a Mo: Iﬂ_j Mame: |5ystem1 j

e o 939 BTUH gain

Syztem Dezign Conditions

Indoor Temperature: |:"|I;intmj |§:mmmj Do Winter Humid.: lrj fro m a I O Ose Iy
Relative Humidity: |5l] j |5l] j System Air Type: lmj - - -

s ~mcw. o | DUIIT bullding by
ct. Sensz. Capacity: ITj '
«wonwn: | | f0day's standards
Radiator Text Option: Wj
Duct Load Factors: mj

Infiltration: 016 ~|[0.08
il

E xhaust:

Do Heat Recovery:

Heat Recovery SER:

Blower Power: g o] v} v}
Hot Water Piping:
17,491 0 11,924 11,924
Feople: 4 200 920 1,720
Equipment: 800 1,600 2400
Lighting: 0 0 0
O CLrioT, o2 B ERPST! )
Inﬂltratmn Wmter CFM 32, Summer CFM 16 288 54 285 939
Total Bundlng Load Totals: 24 061 2477 19,963 23440
| Check Figures |

CALCS-PLUS



Infiltration

Sensitivity

to 1500

Summer Infiltration gl

3 or 4 Exposures [free standing structure] ll or 2 Exposures [townhome, condo, apartment] ]

Select the number of expozures that thiz system hag by chicking the appropnate tab above, Then select the the air
changes per hour option bazed on the quality of the envelope construction and the area of the building. To read
descriptions of exactly what iz meant by "Tight "' "Semi-Tight" etc., presz F1 to open the Bhwac Help window and
click the link for the "Construction Tightness'" topic.

Conditioned Floor Area

eguizre feet] of Building

TIGHT

« 0.08
" D16
C0.23
" D0.36

LOOSE

0497

900 901 1501 2001 More than

LConstruction or Less to 1500 to 2000 to 3000 3000
___Tight 011 + 0.08 | 0.07 006  0.05
Semi-Tight 022 | 016 | 014 01l 010
Average 032 | 023 020 016 O 015
Semi-Loose 050 036 0.3 025 023
/Luuse 067 | 043 ) 042 034 O 030

Infiltration Air Changes per Hour: j

oK | Cancel |

| oose Construction

Infiltration: Winter CFM: 190, Summer CFM: 99

slzzg 3,998 12?41

Tight Construction

e T S LW YR T

| Infiltration: Winter CFM: 32, Summer CFM: 16

CALCS-PLUS
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MJ8 & Duct

A\

L/

Leakage

fma

sl e YO T o o S
For\ Gl et Sl
Y Ly -




‘MJ8 & Duct Design

B2 Load Preview E“EJ&]
PR EHE EE A x
Scope: | AED | MetTon| RecTon fR/Ton Area| 5.Gain| L Gain| MetGain| S.loss W.CFM| SCFM| SysCPM | [ Sice
Building 211 228 h4E  1.246 20534 4,794 20,327 24.5EBR 227 00 940
System 1 Y'es 211 228 q4E  1.246 20534 4,794 20,327 24.BEBR 227 900 940 [
Yentilation 747 1.715 2462 1,167
Diuct Loads 5,343 1.479 E.322 5908
Zone 1 1.246 14.444 1.600 16.044 17.49 227 00 940
1-Bedroom 1 155 1.392 1] 1.392 2414 g av 1| 1-6
2-Bedroom 2 155 1.392 1] 1.392 2414 K a7 1| 1-6
3-Bedroom 3 120 a3 1] B3 1,413 16 45 ] 1-4
4-Bathroom Powder A... 45 121 1] 121 59 1 a2 2 1-4
B-Bathroom Tub Area 43 378 1] 378 7oz 3 24 25 1-4
B-Great Roorm 329 4.838 400 h.238 4,196 ala] am A5 110
T¥.itchen / Dining 276 3,240 1.200 4440 3482 45 202 211 1-9
A-Laundmy 120 2,300 1] 2.300 3.031 39 143 150 1-7

Design room CFM (airflow)

CALCS-PLUS




Duct Loads

Addendum C to

ACCA Manual Jz
Residential Load
Calculation
Eighth Edition

ANSI/ACCA Man J 2-2004
ISBN# 1-892765-27-6

This addendum vpdates Version 1.10 of Manual J
Eighth Edition (MJ8") and addresses Ducr Gain /

Loss Revisions to the MJE procedures.

Ducts located in the unconditioned
space also have a heat gain that
adds to the cooling load of the
building.

CALCS-PLUS

Duct Load Factors - Location Scenario 1 of 5

Duct Properties

Supply Return
Duct Location: m j |Attit: j
Attic Ceiling Type: 1168 ~| 168 -~
Duct Leakage Rate: |l].12 j |I]_24 j
Duct Insulation B-¥alue: |E j |E j
Duct Surface Area: |l] j |I] j
Fezults
System 1 Percent of
Calculate Duct Load Total Load
Senszible Loss: | 0 | 0x
Senszible Gain: | 0 | 0x
Latent Gain: | 0 | 0x

Multiple Duct Scenarios [0ptional]

If the ducts in this system are in more than one location or have other
properties that differ. you can change the Duct Scenario Mumber
below and enter “Duct Properties™ data for addtional scenarios [up to
5 total).

Duct Scenario Ho.: |1 j Desc.: |Hain j

& »

Return

4 -
Bl

[1].9 | Cancel

Supply

Total Duct Surface Area for System 1: |I]

Scenario 1 Percentage: |l]2




A\

Calculate Duct Loads

Duct Load Factors - Location Scenario 1 of 5

Duct Properties

Supply Return
Duct Location: |Atti-:: j |Attit: j
Attic Ceiling Type: 1168 ~| 168 -~
Duct Leakage Rate: |l].l]E j |I]_I]E j
Duct Insulation B-¥alue: |E j |E j
Duct Surface Area: |33E j |24H j
Fezults
System 1 Percent of
...... e Duct Load Total Load
.................................. Tt (L | 4,350 | T
Sensible Gain: | 4,700 | 24%
Latent Gain: | 623 | 18%

Multiple Duct Scenarios [0ptional]

If the ducts in this system are in more than one location or have other
properties that differ. you can change the Duct Scenario Mumber
below and enter “Duct Properties™ data for addtional scenarios [up to
5 total).

Duct Scenario Ho.: |1 j Desc.: |Hain j

& »

Return

Afps
~| ooz |

[1].9 | Cancel |

Supply
Total Duct Surface Area for System 1: |335

Scenario 1 Percentage: |1I]I]2

The Sensible Loss, Sensible
Gain, and the Latent Gain are
calculated for the duct
system.

CALCS-PLUS




What I1?

Duct Load Factors - Location Scenario 1 of 5

Duct Load Factors - Location Scenario 1 of 5

Duct Properties

Supply Return
Duct Location: |Atti-:: j |Attit: j
TS | [4 0 |
- el —= B —
Duct Leakage R ate: |I].l]E j |I]_I]E -
Duct Insulation B-Value: ]! L] Tg L]
Duct Surface Area: |33E j |24H j
Fezults
System 1 Percent of
""" E Ciculate Duct Load Total Load
................................ U | 4,350 | T
Sensible Gain: | 4,700 | 24%
Latent Gain: | 629 | 18%

Extremely sealed (seal
shall be verified by leakage test)

.. | L] ;I UEEL-.. |ml ;I
K » Supply Return
Total Duct Surface Area for System 1: |335 j |24EI j
Scenario 1 Percentage: |1l]l]2 j |1I]I]X j
[1].9 | Cancel |

Duct Properties

Supply Return
Duct Location: |Atti-:: j |Attit: j
TS | [4 0 |
- el —= B —
Duct Leakage R ate: |I].12 j |I]_I]E -
Duct Insulation B-Value: ]! L] Tg L]
Duct Surface Area: |33E j |24H j
Fezults
System 1 Percent of
st Duct Load Total Load
................................ U | 5 624 | T
Sensible Gain: | 5195 | 26%
Latent Gain: | 1117 | 2B
Multiple Duct 1

If the ducts in
properties that
below and ent
5 total).

Average sealed system
(MJ8 default)

Duct Scenanc®Wo" DT Teram |
K » Supply Return
Total Duct Surface Area for System 1: |335 j |24EI j
Scenario 1 Percentage: |1l]l]2 j |1I]I]X j
(1] 4 | Cancel |

CALCS-PLUS




MJ8 & the Energy Rater

—

The information you gather to do a
energy rating Is the same as required
for an HVAC Load Calculation.

Do It to set yourself apart from your
competition.

Do It to become a better Energy Rater.

Do it to provide another avenue for
Income.

CALCS-PLUS




Larger Customer Base

A\

L/

AC Contractors know or at least had to
have learned load calculations if they
carry a licenses or certification.

AC contractors are busy running a
company and don’t have time to do
room X room calculations.

If they were provided room X room
calculations they would use them as a
design tool.

CALCS-PLUS




Diagnostic Tool

A\

L/

Start every diagnostic investigation
with a room x room HVAC load
calculation.

You will understand the construction of
the building much better.

You will have a better understanding of
the results of all the data gathered.

CALCS-PLUS




A Plug for MJ8

A\

The possibility for experiencing comfort
problems at part load conditions can be
minimized by observing the guidelines
set forth in Manual J.

The Manual J calculation should take full
advantage of legitimate opportunities to
minimize the size of the estimated
loads.

CALCS-PLUS




Thank You
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