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Accu-Size Heating & Cooling Hor

Cooling load (heat gain) - 95 degree day

Heating load (b

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)

SQUARE FOOTAGE OF WINDOWS HEAT GAIN
North (single) X2% =
North (double) X2 = o
NE & NW (single) X4 =
NE & NW (double) X3 =
East & West (single) X60 =
East & West (double) X49 =
SE & SW (single) X50 =
SE & SW (double) X40 = -
South (single) X3 = —
South (double) X% =

SQUARE FOOTAGE OF DOORS HEAT GAIN
Wood (no storm door) X3 =
Wood (w/storm door) X9 =
Insulated metal door 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 =
R-19 (6" insulation) X2 =

SQUARE FOOTAGE OF CEILING HEAT GAIN
No insulation X22 =
R-11 (3" insulation) X4l =
R-19 (6" insulation) X26 =
R-30 (10" insulation) X16 =

SQUARE FOOTAGE OF FLOOR HEAT GAIN
No insulation X3 =
Carpet (no insulation) X2 =
R-11 (3"+ insulation) X1 =
Floor on slab X0 = 0

INFILTRATION / VENTILATION HEAT GAIN
Home square feet X35 =

INTERNAL GAINS HEAT GAIN
Number of people X530 =
Kitchen & bath allowance 1250
Subtotal BTU/h heat gain =

GAINS FROM DUCTWORK HEAT GAIN

In crawl space - (subtotal BTU/h X .09)
In attic - (subtotal BTU/h X .13)

Total BTU/h heat gain

PERIMETER OF SLAF
Slab (no insulation) X571 =
Slab (edge insulation) X2 = e
INFILTRATION / VENTILATION HE,
Home square feet X49 = .

Subtotal BTU/h heat loss

LOSSES FROM DUCTWORK
In crawl space - (subtotal BTU/h X .10)
In attic - (subtotal BTU/h X .08)

=]
<

stand-by!

Total BTU/h heat loss

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

OR, Just do the old

X SQ FT PER TON




i(:a BUBBA’S PROFESSIONAL HVAC LOAD CALCULATION

3 SIZING CHART
l AIR CONDITIONING OR HEAT PUMP
2= FROM DESIGN TO INSTALATION

- V-7

CAREFULLY yli]jU—Y\ CAREFULLY
1.5T0O
2-TON 2.5T0O
3.5-TON 4 TO
5-TON

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

Stand on curb across from the home you are performing the calculation on. Look through the
sizing holes locating the best match. For larger homes and or zoning use multiple Sizing Holes.

CALCS-PLUS
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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

q Energy raters are already familiar with airflow.
T 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

-

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

CALCS-PLUS




Uncontrolled Airflow

RN ok :
. The purpose is to see if th /.-" |
ure differences. The Floride
e cannot be no more than 2.5
nce acr |
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Uncontrolled Airflow

A\

The elevator lobby
was found to be a -
27.3 Pascals with
respect to the
apartments. This
means air in the
elevator lobby is
trying to go into the
apartment.

DG-700 Pressure & Flow Gauge

DEVICE CONFIG

MODE TIME AVG

DEVICE UNITS CONFIG

e

CALCS-PLUS




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




As Energy Raters we
understand uncontrolled
alrflow.

So lets talk about
controlled airflow.

CALCS-PLUS




Controlled Airflow

A\

Open and closing windows
Table fan

Air conditioning systems.

CALCS-PLUS




The Building Is a System

A\

Alr Conditioning Is a Sub System
Alr Conditioning Conditions Air, duh!
Air Conditioning Moves Air

Air Conditioning Blows and Sucks

Air Conditioning Affects Building
Pressure

Air Conditioning Makes the Building
Come Alive

CALCS-PLUS




Room Airflow

Relating to Air Conditioning Systems

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

HVAC Load calculations should be
performed on a Room X Room basis.

Based on the Heat Loss/Gain through the
building envelope and internal gains
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

4

4
4
.
&

Reo
eac

Req
Req
Req
Reg

CALCS-PLUS

system

uired to determine supply CFM for
N room

uireo
uireo
uireo

uireo

to select Supply Outlets

to select Return Inlets

to design a Duct System

to diagnhose 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

 From system selection
* To equipment selection procedures

 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




Relating to Cooling

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.

el

Lo

CALCS-PLUS




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

The Next Subdivision
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Must be a Florida Thihg
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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

TS
d

Few Dgzen:Hours Per Season.
e 1k |
e

2/23/2009







Be-

A\

Outdoor design conditions used to estimate heating
and cooling loads do not represent the most severe
weather conditions experienced at a particular
location.

However, they do represent extremes that, on
average, will not be exceeded for more than a few
dozen hours per season.

This means that when heating and cooling loads are
based on Table 1, recommended design conditions,
comfort and performance are optimized for thousand
of hours per season.

BAIHP

28




@*@5 ﬁ%

Load estlmating and equipment sizing concepts must be
explained to the builders and home owners because they
do not understand that installation and operating cost
Increase and long term comfort decreases when |oad
estimates are based on record-setting weather conditions
(MJ8, A3-2)

CALCS-PLUS
2/23/2009 Page 29




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

I C 25

CALCS-PLUS

2/23/2009 Page 30



At peak load conditions, the HVAC load
calculations shows the net gain on the
building is 32,000 BTUH total.

Load vs Outdoor Temperature
High Outdoor Humidity

;P 8 &

32,000 BTUH

CALCS-PLUS
2/23/2009 Page 31



50% of the time our temperatures range is in the moderate temperature

zone. The net gain could drop to 23,000 BTU/H on a 90° day if the sun is
behind the clouds.

Load vs Outdoor Temperature
High Outdoor Humidity

35
FTi p—

o [0
32,000 BTUH
3 ) —

23,000 [ BTUH '

ém_,,._

CALCS-PLUS
2/23/2009 Page 32



Sensible load variation shows a difference of 9000 BTUH
while our latent load remains the same!

Load vs Outdoor Temperature
High Outdoor Humidity

35
A~

o [0
32.000 BTUH
T S—

L] (o L
23,000 BTUH

3 ém._,...._

15 —

7,500 BTUH By

NO CHANGE IN LATENT LOAD

CALCS-PLUS

2/23/2009 Page 33



Lets say the temperature dropped to 85 when the sun
went behind the clouds.

Sensible load drops to 16,500 BTU/H, a difference of 15,500
BTUH.

Load vs Outdoor Temperature
High Outdoor Humidity

35
FTi p—

o [0
32,000 BTUH
T S—

- [ 1 .
23,000 BTUH

= é
16,500 BTUH (o] 20 eene=

15 =

7,500 BTUH L4 ‘
P s - oo s
7,200 BTUH e . . .
i S I T B
65 0 75 80 a5 20 25 100
CAT
While our latent difference is barley 300 BTUH
CALCS-PLUS
2/23/2009

Page 34



If your load calculation came out to 39,500 NET BTUH,
what size system would you install?

Load vs Outdoor Temperature
High Outdoor Humidity

32,000 BTUAS

Sensible —
< E
S
(= ]
7,500 BTU/H
Latent

39,500 BTU/H NET BTUH , 81%0 SHR

CALCS-PLUS
2/23/2009 Page 35



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

" @ 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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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.




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
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MANLUAL

calculatlnn e

.'\\ ‘_'

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

Powered by _
~ Elite Software RHVAC
i Condilionag Conractrs o America Wri 0 htSoft RI 0 ht-J
MANUAL. J.4 _ _
CALcs = Nitek HVAC Wizard




f’:‘ The Software Center - Windows Internet Explorer =l

Q._ y x I..":,, btk v, acca, orgftechimanualjfsoftware) j *+ || A | |Live Search

File Edit ‘iew Fawvorites Tools  Help

e e a= The Software Center ‘ | fi = ) - o= - b Page ~ (7} Tools ~
—
mrkew Femember, only these companies are authorized to display the "Powered by
ACCA" logo and only their products meet the standards of Manual J residential

Members Only % load calculation.
Click here for ACCA
Member Central. UPDATED: As of Movemnber 12, 2004, Elite Software, Nitek and Wrightsoft have
Fargot username? updated their software products to include all four addenda to Manual J 8th Edition.
Info Center Elite Software RHVAC

ACCAbuzz Blog
ACCA Insider
HVAC StateWatch « RHVAC Features

Mold/IAQ Monitor « Download Demo
# Purchase RHVAC & Other Elite Software Products
ACCA Events

Technical Training Wrightsuft Hight-.JE

Conference & Expo
CC Roundtable

Full Calendar = Right-13 Features
« Download Demo
Join ACCA # Purchase Right-J8 & Other Wrightsoft Products

Learn more about the

ACCA Advantage and join  Nitek HVAC Wizard
online.

« Learn Mare & Purchase HVAC Wizard

1) Internet + 100% -
| T T @ T @ E:

VALLVOTT LUV



Floor Plan Required.

DATE

e | 'u' I%g% lnl :m T
- 2 |
hzlmE?l s T G ' gn'
- Y| [ e i
\ QIN : ﬂ=§§
—— B ﬁx
- e—— e Ry L
ey * 153 m"_ T B
T e ol [oe §| o b2 % [ 155
e F—— e e %
10D ST 'gg
e Z &
8

TOTAL AREA-—2060 36 FT.

SCALE 3/18" = 17 M-1




Room x Room Entry




Room Entry Data

Ifl Room Data - Room 1 of 1

1 w

2[13A-50cs ~|[o-125 +|[135 3 | | | =

3 O | O | LI | Nl

‘ O O | | [ [ 'ﬁ‘
Eh?!u-ub-o ;|'1-m ~|[o.75 ;H; Hiimﬂ!; E‘E';f'zj G 18

2 [iA-cb-o I [ | | O = O | e -

3 | O | S | S | O | O

4 | O | O | R | N I | f“__J'I

5 R R | IR | R 1 0~ ~|fo




Residential Load
Calculation ...

Table 1A

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




Outdoor Design Conditions

i

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

1= General Project Data

P‘ruiactlﬁliantl Company Design |Dy_::t |

Reference City:
Daily Range:
Latitude:

Elevation:

Elev. Derating:

Dry Bulb Temperature:

Wet Bulb Temperature:

People Loads:

West Palm Beach, Florida

Medium «

26 -

15 -

Sensible - Total Heating
3 —

Winter Summer _

45 - {91 -

78 -
Sensible Latent -
| - B




System Information

® Indoor Design
Conditions

€ Infiltration
€ \VVentilation

CALCS-PLUS




MJ8 & Infiltration For
~Winter

Winter Infiltration Addendum D fo
ACCA Manual Jg
_ y Residential Load
HGSIIIEIII_IM lnagl Calculati
Calculation...= . alculation
R Eighth Edition

ANSLACCA Man J 2-2004

ISBN# 1-892765-27-6

This addendum updates Version 1.10 of Manual J
Eighth Edition (MJ8™) and addresses Jnfiltration
Crain / Loss Revisions to the MI8 procedures.




MJ8 & Infiltration For
Summer Loose Construction

Summer Infiltration |X|

3 or 4 Exposures [free standing structure] |1 or 2 Exposures [townhome, condo, apartment] I

Select the number of expozures that thiz spstem has by clicking the appropriate tab above. Then zelect the the air
changes per hour option bazed an the quality of the envelope construction and the area of the bulding. Tao read
dezcriptionz 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.

Conditioned Floor Area

[Souare feet] of Building

900 901 1501 2001 More than
Conztruction or Less to 1500 to 2000 to 3000 3000
Tight 011§ « 008§ ¢ 0.07 006  0.0%
Semi-Tight 022|016 ) ¢ 014 011 010
Average 032 ¢ 023 ¢ 020 016 ¢ 015
Semi-Looze = 0.50 031 028 023
Loose " DB7 i 042 034  0.30

Infiltration Air Changes per Hour: IE!E j

1] 4 | Cancel

CALCS-PLUS



MJ8 & Infiltration

System Data - System 1 of 1

PP «<>» R

No: |[|—:| Name: |System 1 :l

Indoor Temperature: |?n__||__| Do Winter Humid.:  [No  +|
Relative Humidity:  [50  ~[[50  +| SystemAir Type:  [Fixed |
[m 1 CFM: T

Infiltration: [094 ~|[049 +| et Sens. Capacity: [76 |

—————=pm
———— =

“VERIStOn: T ¥ "Hadiator Buhsit: [0~
Exhaust: ~|[0" " ~| Radiator Text Option: [Faot |
Do Heat Recovery: ~|[Mo " ~| DuctLoad Factors: [(Data) |

Heat Recaovery SER: |60 R
0

Design | Equipment | -
~ System Design Conditions

= __ from a loosely

5,739 BTUH gain

; bullt building by
 today’s standards

2 Blower Power: :I 5,908 0 0 0
Hot Water Piping: [0 ~|

_Subtotals for structure: 17 491 0 11,924 11,824
People 4 800 920 1,720
Equipment 800 1,600 2,400
Lighting: 0 0 0
Diyctiwiarke 5 BE0 gag 5 162 £ 161
Infiltration: Winter CFM: 190, Summer CFM: 99 5,222 3,998 1,741 5739
Ventilation: Winter CFM: 0, Summer CFM: O 0 0 0 0
Total Building Load Totals: 28373 6,597 21,347 27 944
| Check Figures

Total Building Supply CFM: 940 CFM Per Square ft.. 0.754
Square ft. of Room Area: 1,246 Square ft. Per Ton: 525
Volume (ft%) of Cond. Space: 12,124 Air Turnover Rate (per hour): 4.7

(=TH




MJ8 & Infiltration For
Summer Tight Construction

Summer Infiltration

3 or 4 Exposures [free standing structure] | 1 or 2 Expozures [townhome, condo, apartment] I

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
dezcriptions of exactly what iz meant by "'Tight," "Semi-Tight," etc., prezs F1 to open the Bhvac Help window and
click the link for the "Congtruction Tightness" topic.

Conditioned Floor Area
[Sguare feet] of Building

900 901 1501 200 More than
Construction or Less to 1500 to 2000 o 3000 3000
Tight i."“l]_11 007 006 ¢ 0.05
Semi-Tight 022 PR D14 011 010
Average 032y 023 020 016 015
Semi-Looze 050 | 03] ¢ 0.A - 02s O 023
Looze 067 | D49 042 034 O 030

Infiltration Air Changes per Hour: |11 j

1] 4 | Cancel

CALCSHTos




MJ8 & Infiltrati

System Data - System 1 of 1

PV <> BE
—4 Mo Iﬂ_ j Name: |5_v:t=m1 ;I -
Desin | Ensoment| 939 BTUH gain
- System Design Conditions
Winter S
Indoor Temperature: |70 m;}[?:mmj Do Winter Humid.:  [No  +| frOm d |OOS€|y
Relative Humidity:  [50  +|[50 | SystemAit Type:  [Fined - - -
PSR ~amcw o | DUIIt bullding by
Infiltration: [016 «|[0:08 +| |Pct. Sens. Capacity: [75 :
Ve sr—namaswn: o | tOCQY's standards
Exhaust: ~|[0 " +| Radiator Text Option: [Foot  ~|
Do Heat Recovery: ~|[No ~| DuctLoadFactors: [(Data) ~|
Heat Recovery SER: |60 | ~|
Blower Power: 0 7,900 U U U
Hot Water Piping:
\ 17 491 0 11,924 11,924
Feople &00 920 1,720
Cquipment: 800 1,600 2400
Lighting: \ 0 0
LTI, 0,002 T.223 0,238 ;
Infiltration: Winter CEM: 32, Summer CFM:JB 88§ BSﬂ 28§ 93?
Total Build-ing Load Tot:e;lc;. 24 061 3,477 19,963 23,440

| Check Figures

CALCS-PLUS



Infiltration

Sensitivity

to 1500
« 0.08

TIGHT

" D16
C0.23
" D0.36

LOOSE

0497

| oose Construction

!r]filtrlgti_gn: h‘ﬂ{i‘r}tn_er CFM: 1 _90; Summer CFME 99

Tight Construction

e A LW W

Infiltration: Winter CFM: 32, Summer CFM: 16

CALCS-PLUS

Summer Infiltration |£|
3 or 4 Exposures [free standing structure] |l 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 constuction 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
e leet] of Buildin
900 901 1501 2001 More than
Construction or Less to 1500 to 2000 to 3000 3000
ight 011 | 0.08 0.07 - 006  0.09
Semi-Tight 022 | 016 014 011 ¢ 010
Average 032 | 0.23 0.20 016 015
Semi-Loose 050 | 036 0.3 028 023
/, Looze 067 | 049 0.42 034 ¢ 030
Infiltration Air Changes per Hour: lll]3 j
Cancel |
5,222 3,998 1,741
e g e LT g e W
388 654 285



MJ8 & Duct
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‘MJ8 & Duct Design

=2 Load Preview

BRI REHE EE A x

Scope | AED | MetTon| RecTon i8/Ton  Area  S.Gain  LGain MNetGan Sloss W.OFM | SCFM| SysCFM O Size
Building 21 228  B46 1246 20534 4794 25327 24566 227 900 940
System 1 Yes 211 228 G546 1245 20534 4794 25327 24566 227 900 540 0*
Wentilation 747 1.715 2462 1167

Duct Loads 5343 1.479 b.822 5808

Zone 1 1245 14444 1600 16044 17.491 227 900 940
1-Bedroon 1 155 1.392 0 1.392 2414 31 a7 1| 1-6
2-Bedroom 2 155 1,392 1] 1.392 2414 A a7 1 1-6
3 Bedroom 3 120 783 0 783 1.213 16 49 51 1.4
4-Bathroom Powder &, 48 121 0 121 59 1 g 8 1.4
5-Bathroom Tub Area 43 73 0 78 702 g 24 25 14
E-Great Room 329 4838 400 5238 41% 55 a0 715|110
7-Kitchen / Diring 276 3240 1200 4440 3462 45 202 211 1.9
&-Laundry 120 2,300 0 2300 3031 33 143 150 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 Ihttic j
Attic Ceiling Type: |16B ~| 168 -~
Duct Leakage Rate: Il].12 j II]_24 j
Duct Insulation B-¥alue: IE j IE j
Duct Surface Area: Il] j II] j
— Results
System 1 Percent of
Calculate | Duct Load Total Load
Senzible Loss: I 0 I 0
Senzible Gain: I 0 I 0
Latent Gain: I 0 I [1F:4

— 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 Scenarnio Mumber
below and enter “Duct Properties™ data for addtional scenarios [up to
5 total).

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

« » | E| Supply Return
Total Duct Surface Area for System 1: Il] j II] j
Scenario 1 Percentage: II]Z j II]Z j

(1] | Cancel




A\

Calculate Duct Loads

Duct Load Factors - Location Scenario 1 of 5

— Duct Properties

Supply Return
Duct Location: IAtti-:: j Ihttic j
Attic Ceiling Type: |16B ~| 168 -~
Duct Leakage Rate: Il].l]E j II]_I]E j
Duct Insulation B-¥alue: IE j IE j
Duct Surface Area: |33E j |24EI j
— Results
System 1 Percent of
Duct Load Total Load
Senzible Loss: I 4_350 I 18%
Senzible Gain: I 4700 I 24%
Latent Gain: I 629 I 18%

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

— 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 Scenarnio Mumber
below and enter “Duct Properties™ data for addtional scenarios [up to
5 total).

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

« » | E| Supply Return
Total Duct Surface Area for System 1: |335 j |24EI j
Scenario 1 Percentage: I1l]l]2 j |1I]I]X j

(1] | Cancel

CALCS-PLUS




Duct Load Factors - Location Scenario 1 of 5

— Duct Properties

Supply Return
Duct Location: IAtti-:: J Ihttic j
bl T - :-"-‘E l |-| GO J
Duct Leakage Rate: Il].l]E J II] (1] j

_Duc:t Insulation ﬁ-"'-l"alue:

LI |

Duct Load Factors - Location Scenario 1 of 5

— Duct Properties

Duct Location:

m‘ e -

Duct Leakage R ate:

Supply Return
[Attic ~| |attic ~|
:1 o l |-| o J
[0.12 J |u 06 ~|

Duct Surface Area:

_Duc:t Insulation ﬁ-"'-l"alue:

LI |

Duct Surface Area: |33E j |24EI j
— Results
System 1 Percent of
Duct Load Total Load
Senszible Loss: I 4350 I 18%
Senszible Gain: I 4,700 I 24%
Latent Gain: I 629 I 18%
—Multinle Duict Scenarios (Ootionall

Extremely sealed (seal

shall be verified by

leakage test)

DTS TN T DESC e e
« » | E| Supply Return

Total Duct Surface Area for System 1:

Scenario 1 Percentage:

[336 j 249 j
[100% j [100% j

— Results

Senszible Loss: I

Senszible Gain: I

[336 | 249 ~|
System 1 Percent of
Duct Load Total Load
h.624 I 23%
h.195 I 26%
1117 I 28%

Latent Gain: I

— Multiple Duct

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

Average sealed system

(MJ8 default)

Duct Scenari

« >>|ﬁ,|

.. Il

Scenario 1 Percentage:

(1] | Cancel

Total Duct Surface Area for System 1:

=] pescoperen |
Supply Return

[336 j 249 j

[100% j [100% j

(1] | Cancel

CALCS-PLUS
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S s ® =
[Butding P Chart ]
nfiltration 7%
Floor 25%
_Ductwork 19%
Buikding
Loss
23,856 _ ——Door 2%
Btuh Heol 7%
Wall 16% Glass 24%
AED Excursion 10%
Infiltration 7%
Wall 8%, _ -
Buikding
Gain Durtwork 19%
Tikte arwars e 29,740
Bl g Btuh
]
Glass 29%
Equipment 8%
Paopla 6%
. Door 1%
.
A \Traminghl J8 101 worse case rw Sahurday, Febmuary 10, 2007, 1209 P
Rtivac  Resadential & Light Commercial HVAC Luads Elite Software Developmenl. Inc,
= c-Fius ‘ Mr & Mrs Smir
A Fi 34203 8040 Pace 14
. B Detailed Room Loads - Room 6§ - Great Room {Average Load Procedure)
General |
Calculalion Mode Hig. & cig. Cecurrences, %
Hoom Length’ 120 n System Number 1
Room Width: 263 1 Zone Mumber: 1
Area 368D sqnt Supply Alr F9R CFM
Caiung Height 05 f Supply Alr Ghanges' 46 ACT
WValume: 38650 cul. Requined Venl., 0 CFM
Number of Reqisters: 1 Actual Winter Vent * 0 crm
Runaut Alr 298 CFM Percent of Supply. 0 %
Runout Duct Size, Runoul Air. 298 CFM i, Aclual
summer
Venl,
Runaut Alr Velocity: 547 ftimin Percent of Supply: 0 %
Desiqn Loss: 0100 Inwg o0 Actual Winter Infil 11 CFM
Actual Loss, 0.095 inwg /100 N Actual Summes Infil. 6 CFM
Item Area A Hig Sen Cig Lat Sen
Description Quantty Value HIM Loss HTM Gain Cain
N -Wall13A-H0s 230 X 8 1311 0125 31 410 20 o 267
o -Part-15%20°-12B-0sw 6.4 X ET.2 0.097 1.5 120 1.5 o aa
ns
N -Gls-1A-ch-d shgc-0 75 10058 &04 1 080 270 2172 265 o 2132
{4)
JP-Cel- 1681914 X 26 3 3887 0048 12 am 25 o |20
5-Cell-16B-15 306 X 1 36 0.061 1.5 47 a1 o 95
N -Cel-16B-15 205X 1 205 0.061 15 N 31 o 64
Sloor-22A.ph 3011 Per an 1358 340 1018 aa 1] ]
subtotats for Structure: 4260 o 34876
nfil: Win.: 111, Sum.: 5.7 212 1.442 305 0.470 an m
Juctwork 1,064 1.241
Saturday, January 20, 2007, 1010 AM 31 Exeursion: 782
People: 200 labiper, 230 sen/per: 2 400 450
Equipment’ o 400
Room Totals: 5,629 631 6.560

Tirvac - Rl & [1ghe Cormemereial TWAC Lo
Caa-Pun

[Systen 1 - System 1 - Psychromedric Chart
LG fone [Room) Condition C

5
Lc Leaving Coil Condition EC
50 Dues Tamparatre fise oTE

Outdoor Condion
Enteing Coil Candition
Dewa Theough Fan Sansble Gaen

[=_ S ®

TR WHin D I
U s oy i
]

Foom Cookng Loads Bar Graphs

sumn

[

2 \Temisingl 18 101 vernn case e

Satusday, February 19, 2007, 12 15 Pl
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Rhwvac - Residential & Light Commercial HVAC Loads Elite goftware Devglopment, Inc.
Cales-Plus . Ar & Mrs Smith
Wenice, FL 34253-8060 Fage &

| Total Building Summary Loads

|
Component Area Sen Lat Sen Total
Description Cuan Loss =ain Sain =ain
1A-ch-0. Glazing-Single pane, operable window, cldar, 115.4 3,114 0 2 466 2 466

metal frame with break, outdoor insect screen with
50% coverage, white or reflective color drapes ith
tight weave with 50% coverage, u-value 1.08
1A-cb-d: Glazing-Single pane, sliding glass door, clgar, 804 2172 0 2,132 2,132
metal frame with break, outdoor insect screen with
100% coverage, u-value 1.08

10A-b: Glazing-French door, single pane clear glass, 20.1 487 0 237 537
metal frame with break, u-value 0.97

11J: Door-Metal - Fiberglass Core 201 302 0 326 326

11D: Door-Wood - Solid Core 201 157 0 118 118

13A-50cs: Wall-Block, board insulation only, R-5 board 9997 3,124 0 2,039 2,039
insulation, open core, siding finish

12B-0sw: Part-Frame, R-11 insulation in 2 x 4 stud pavity, 3081 297 0 448 448

no board insulation, siding finish, wood studs
16B-19: Roof/Ceiling-Under attic or knee wall, Ventgd 12856 1,575 O 3,213 3.213
Attic, No Radiant Barrier, Dark Asphalt Shingleq or
Dark Metal, Tar and Gravel or Membrane, R-19
insulation
16B-12. Roof/Ceiling-Under atiic or knee wall, Ventgd 84.8 130 0 264 264
Attic, No Radiant Barrier, Dark Asphalt Shingled or
Dark Metal, Tar and Gravel or Membrang, R-1%5
insulation
22A-ph-c: Floor-Slab on grade, Mo edge insulation, jno 174 5,908 0 0 0
insulation below floor, carpet covering, passive,
heawy moist soil
Snihtndale far otrordimro - 17 RCic ] 141 RAT 141 EA

L1
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Internal and Other Gains
Check Figures

A\

Net Results

Subtotals for structure: 17,566 0 11,943 11,943
People: 4 800 920 1,720
Equipment: 1,200 1,200 2,400
Lighting: 0 0 0
Ductwork: 4,510 B47 4,818 5,465
Infiltration: Winter CFM: 65, Summer CFEM: 33 1,780 1,350 lata) 1,938
YVentilation: Winter CEM: 0, Summer CEN: 0 0 0 0 0
Total Building Load Totals: 23,856 3,997 19,069 23,066
| Check Figures
Total Building Supply CFM: 867 CFM Per Square ft.: 0.673
Sqguare fi. of Room Area: 1,285 Square ft. Per Ton: 606
Volume (ft*) of Cond. Space: 12,535 Air Turnover Rate (per hour): 42
| Building Loads |
Total Heating Required With Outside Air: 23,856 Btuh 23.856 MBH
Total Sensible Gain: 19,069 Biuh 83 % ¢
Total Latent Gain: 3,997 Biuh 17 %
Total Cooling Required With Outside Air: 23,066 Btuh 1.92 Tons (Based On Sensible + Latent)
212 Tons (Based On 75% Sensible
Capacity)
| Notes |
Calculations are based on 8th edition of ACCA Manual J.
All computed results are estimates as building use and weather may vary.
Be sure to select a unit that meets both sensible and latent loads.

Page 64 CALCS-PLUS
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Room Loads

Rhvac - Residential & Light Commercial HVAC Loads
Elite Software Developmert, In

L

Elite Software D evelopment, Inc.

fr & Mz Smith

College Station, TH T7&545-4491 Fade 4
Load Preview Report
Haz| Met| Rec| #t2 Sen|  Lat Net Sen m‘z i‘-i‘z i‘*:t Dust

Scope AED Tan|  Ton| fTan Area Zain Zain Zain Lass CFM CFM CEM SkEe

Buildin g 192 242 607 1285 19,057 322097 23054 23839 1000 1p00 4000

System 1 wes 182 242 G&OF 1285 19057 3R9F 23054 23838 1000 1000 41000 0"
Duct Latent Ggr Gy

Zone 1 17 14414 718 17133 18,231 TES GG G7G
1-Bedroom 1 155 2343 296 2588 3377 142 110 110 1-G
2-Bedroom 2 155 2343 2495 2539 3277 12 110 110 1-6
3-Bedroom 3 120 1273 112 1381 1520 Fa =] G0 1-4
J-Bathroom Powder Area g5 156 0 156 T3 3 7 7 1-44
S-Bathroom Tub Area 43 27 T T4 Sa0 42 29 29 1-4
T-Kitchen ! Dining 276 4944 1 A0 G250 45149 194 252 252 1-9
S-Laundny 120 2,724 G321 3355 41145 173 122 128 1-7F
Zone 2 ZE= G 20 G2 ThHE 5508 235 329 2329
G-Great Room 25 G 20 (Zich ThHE 5508 225 3249 224 1-10

Sum of room airflaws may be greater than system aiflow because

system has multiple zones.

CALCS-PLUS




Building
Rotation
Report

CALCS-PLUS

Rhwvac - Residential & Light Commercial HVAC Loads Elite Software Development, Inc.
Calcs-Plus . Mr & Mrs Smith
Venice FL 34293-6080 Page 8

| Building Rotation Report

All rotation degree values in this report are clockwise with respect to the project's original orientation.
Building orientation as entered (zero degrees rotation): Front door faces South

[Individual Rooms

0° 45° 90° 135° 180° 225° 270° 315° High
Rm. Room Rot. Rot. Rot. Rot. Rot. Rot. Rot. Rof. Duct
No. Name CFM CFM CFM CFM CFM CFM CFM CFM Size
System 1:
Zone 1:
1 Bedroom 1 91 104 *144 130 91 123 133 102 1-7
2 Bedroom 2 91 134 *144 100 91 95 133 132 1-7
3 Bedroom 3 51 72 *78 55 51 52 71 71 1-5
4 Bathroom Powder .
Area T 8 8 8 7 T 7 8 1-4
5 Bathroom Tub Area 25 27 *36 34 25 32 34 26 1-4
& Great Room 276 296 298 *435 276 411 274 292 1-12
7 Kitchen / Dining 204 290 315 236 204 223 289 286 1-10
8 Laundry 122 133 147 138 122 131 135 131 1-7

* Indicates highest CFM of all rotations.

[ Whole Building

Rotation Front door Supply Sensible Latent Net Recommended
Degrees Faces CFM Gain Gain Tons Tons
0° South 867 19,069 3,997 192 212
45° Southwest 1,064 23403 3,997 228 2 60
g0° West =1 171 *05 742 3,997 2 48 2 86
135° Northwest 1,136 24 981 3,997 241 278
180° North 867 19,069 3,997 192 212
205° Northeast 1,075 23629 3,995 2.30 263
270" East 1,075 23 631 3,995 2.30 263
315° Southeast 1,050 23081 =3 998 296 256

* Indicates highest value of all rotations.




Rhvac - Residential & Light Commercial HVAC Loads
Cales-Plus
\enice, FL 34253 6080

L 4

|Svstem 1 - System 1 - Adequate Exposure Diversity Test |

Elite Software Development, Inc.,
Mr & Mrs Smith
Page 5

Test For Adequate Exposure Diversity

AED for

Worse C
Orlentatlon 30,000 p—
Front Facing West - 1
& i
£ 20000+
] T 59 7% Diff. from Avg. (3,069 Btuh Excursion)
E 4+
I —+
10,000
_jp—
0 I I I I I I I I I I I
8am 9am 10am 11am 12pm 1pm 2Zpm 3pm 4pm 5Spm 6&pm 7pm

#/ Average Glass + 1.3 x Average # Hourly Glass ¢ Hourly Total Net

CALCS-PLUS

Sensible Gain Glass Gain Gain Gain
Over 12 Hours
22A-ph-c: Floor-Slab on grade, No edge insulafion, no 74 5,908 [1] [1] [}
insulation below floor, carpet covering, passive,
heavy moist soil Yoo

Subtotals for structure: 17,566 0 15,096 15,096

People: 800 920 1,720
Equipment: 1,200 1,200 2,400

Lighting: 0 0 0
Ductwork: 4,510 647 4,869 9,917
Infiltration: Winter CFM: 65, Summer CFM: 33 1,780 1,350 588 1,938
Ventilation: Winter CFM: 0, Summer CFIM: 0 0 0 0 o |ntire conditioned space
AFD Excursion: 0 0 3 069 3 069 | percent.

E— - E—

Total Building Load Totals: 23,856 3,997 25,742 29,740
[Check Figures |

Total Building Supply CFM: 1,171 CFM Per Square ft.: 0.911

Square ft. of Room Area: 1,285 Square ft. Per Ton: 449

Volume (ft*) of Cond. Space: 12,535 Air Turnover Rate (per hour): 5.6

Building Loads |

Total Heating Required With Outside Air: 23,856 Btuh 23.856 MBH

Total Sensible Gain: 25,742 Btuh 87 %




Rhvac - Residential & Light Commercial HVAC Loads Elite Software Development, Inc.
Calcs-Plus . Mr & Mrs Smith
Venice, FL 34293-6060 Page 8

. . | Building Rotation Report |
l I I I n All rotation degree values in this report are clockwise with respect to the project’s original orientation.
Building orientation as entered (zero degrees rotation): Front door faces South

[Individual Rooms |

- 0° 45° 90° 135° 180° 225° 270° 315° High
R Ot at I O n R e p O rt Rm. Room Rot. Rot. Rot. Rot. Rot. Rot. Rot. Rot. Duct
No. Name CEM CEM CEM CEM CEM CEM CFEM CFEM Size
System 1:
| Zone 1:
1 Bedroom 1 91 104 144 130 91 123 133 102 1-7
The Buildina Rotati 3 Bedroom 2 5 12 e s s w7 m s
edroom ¥ 1 1 1-
e u I I n g O a IO n 4 Bathroom Powder 7 g *g g 7 7 7 a 1-4
. Area

RepO rt CaICUIateS I’eC]UII‘ed 5 Ef;gm"m Tub 25 27 *36 3 25 32 24 26 14
I- I d f h f 6 Great Room 278 296 298 *435 276 411 274 292 1-12
7 Kitchen / Dini 204 280 *315 236 204 223 289 286 1-10
COO Ing Oa O r eac O 8 L;Ensnry e 122 133 147 138 122 131 135 131 1-7

eig ht d I rections along With * Indicates highest CFM of all rotations.
. [Whole Building |
th e req u I red roo m C F M fo r Rotation Front door Supply Sensible Latent Met Recommended
Degrees Faces CFM Gain Gain Tons Tons
0° South 867 19,069 3,997 1.92 212
eaCh room . 45° Sgﬂthwest 1,064 23,403 3,997 228 260
a0° West 1,171 *25742 3,997 *2.48 *2.86
1 1 1 135° Northr 1,136 24,981 3,997 241 278
Th IS IS Ve ry usefu I If the 1807 Ngrrtth“rESt 867 19,069 3;99? 1.92 212
225° Northeast 1,075 23,629 3,985 2.30 263

home does not have AED T Sheas e 3o 305 22 3%
and it Wi” be Iocated in a * Indicates highest value of all rotations.
subdivision and orientation

Building Rotation Tonnage

is not known yet (worst- 2 —
I I E’ 2:“ / N \ /
case direction). e ~N S
& // \V/
2.0“ v "

South Southw est West MNorthw est North MNortheast East Southeast
Direction Front door Faces

== Building Recommended Tonnage
= Building Met Tonnage

CALCS-PLUS



Test For Adequate Exposure Diversity
0000

Our home has AED so the load does not
change much from when rotated.

| Whole Building

Rotation Front door Supply Sensible Latent Net Recommended
Degrees Faces CEM Gain Gain Tons Tons
0° South 867 19,069 3,997 1.92 212
45° Southwest 1,064 23,403 3,997 228 2 60
a0® West *1,171 *25,742 3,997 *2.48 *2.86
135° Northwest 1,136 24 981 3,997 241 278
180° North 867 19,069 3,997 1.92 212
225° Northeast 1,075 23,629 3,995 230 263
2707 East 1,075 23,631 3,995 2.30 2.63
315° Southeast 1,050 23,081 *3,998 226 2.56

* Indicates highest value of all rotations.

| Test For Adequate Exposure Diversity

If the home does not have AED!

| Whole Building
Rotation Front door Supply Sensible Latent Net Recommended
Degrees Faces CFM Gain Gain Tons Tons
0° West 612 14,225 *3,014 1.44 1.58
45° Northwest 677 15,658 3,014 1.56 1.74
90° North 518 12,168 3,014 1.27 1.35
135° Northeast 708 16,338 3,014 1.61 1.82
180° East 812 18,623 3,014 1.80 2.07
225° Southeast “819 *18,782 3,014 *1.82 *2.09
270° South 527 12,358 3,014 1.28 1.37
3156° Southwest 735 16,939 3,014 1.66 1.88

* Indicates highest value of all rotations.




Rhvae -
Calos-Plus
Venice, FL 34203-8060

ial HVAC Loads

& Light Com

Total Building Summary Loads

Component Area Sen Lat Sen Total
Description Quan Loss Gain Gain Gain
1A-cb-0:. Glazing-Single pane, operable window, clear, 115.4 3,114 0 2 466 2,466
metal frame with break, outdoor insect screen with
50% coverage, white or reflective color drapes with
tight weave with 50% coverage, u-value 1.08
1A-cb-d: Glazing-Single pane, sliding glass door, clear, 80.4 2,172 0 2132 2132
metal frame with break, outdoor insect screen with
100% coverage, u-value 1.08
10A-b: Glazing-French door, single pane clear glass, 201 487 0 537 537

metal frame with break, u-value 0.97
11J: Door-Metal - Fiberglass Core
11D: Door-Wood - Solid Core
13A-50cs: Wall-Block, board insulation only,
insulation, open core, siding finish
12B-0sw: Part-Frame, R-11 insulation in 2 x
no board insulation, siding finish, wood ¢
16B-19: Roof/Ceiling-Under attic or knee wa
Attic, No Radiant Barrier, Dark Asphalt ... g o
Dark Metal, Tar and Gravel or Membrane, R-19

Matching the MJ8 Results to
Manufacturer’s Performance Data

insulation
16B-15: Roof/Ceiling-Under attic or knee wall, Vented 848 130 0 264 264
Attic, No Radiant Barrier, Dark Asphalt Shingles or
Dark Metal, Tar and Gravel or Membrane, R-15
insulation
22A-ph-c: Floor-Slab on grade, No edge insulation, no 174 5,908 0 0 0
insulation below floor, carpet covering, passive,
heavy moist soil
Subtotals for structure: 17,566 0 11,543 11,543
People: 4 800 920 1,720
Equipment: 1,200 1200 2,400
Lighting: 0 0 0
Ductwork: 4,510 647 4,818 5,465
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
Total Building Load Totals: 23,856 3,997 19,069 23,066
[Check Figures |
Total Building Supply CFM: 867 CFM Per Square ft.: 0.675
Square ft. of Room Area: 1,285 Square ft. Per Ton: 606
Volume (ft*) of Cond. Space: 12,535 Air Turnover Rate (per hour): 42
[Building Loads
Total Heating Required With Outside Air: 23,856 Btuh 23.856 MBH
Total Sensible Gain: 19,069 Btuh 83 %
Total Latent Gain: 3,997 Btuh 17 %
Total Cooling Required With Qutside Air: 23,066 Btuh 1.92 Tons (Based On Sensible + Latent)

2.12 Tons (Based On 75% Sensible
Capacity)

Notes

Calculations are based on 8th edition of ACCA Manual J.
All computed results are estimates as building use and weather may vary.
Be sure fo select a unit that meets both sensible and latent loads.

2/23/2009
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PERFORMANCE DATA COOLING
~US. (ENGLISH) -
(Capacities are net in btuh/1000 - indoor fan heat deducied)

TRANE RS

Outdoor Model
ITTRINANA T

Indoor Meodel
TWENIIF13

- Equipment Selection

February 10, 2007

stion Factors - Other Airflows

8§15 1125
apacity 098 1.02
e Capacity 094 1.06
Indoor Fan Power = 236 watts Compressor Kw 099 1.01
Outdoor Fan Power = 150 watts
SEER = 14.00
Rated with 25 feetof 3/4 suctionand 5/16 liquid lines.
O.D. ID. TOTAL --SENSIBLE CAPACITY-- SYSTEM
DB WB CAP 72 15 78 80 KW
85 59 26.0 213 239 260 260 211
85 63 27.1 173 200 226 243 212
85 67 292 154 154 189 20.7 216
95 39 247 207 234 247 247 230
95 63 257 16.7 194 220 238 231
95 7 27.7 13.1 158 184 201 235
105 63 243 16.2 188 214 232 251
105 67 262 126 152 178 196 255
105 T 283 89 11.6 142 159 257
115 63 23.0 15.7 183 209 227 2.0
115 67 247 120 147 173 19.0 275
us o 267 84 110 136 154 277
95 63 25.7 IDDB= 75 194 231

mance at selected design conditions

* Dry coil condition (Total Capacity = Sensible Capacity)
Total capacity, compressor KW valid only for wekcoil

All emperatures in Degree °F
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1.92 Tons
(Based On
Sensible +

Latent

--System Data - System 1 of 1

FE <« » B

I
264

16B-15: Roof/Ceiling-Under attic or knee wall, Vented 848 130 0 264
Attic, No Radiant Barrier, Dark Asphalt Shingles or
Dark Metal, Tar and Gravel or Membrane, R-15
insulation
22A-ph-c: Floor-Slab on grade, No edge insulation, no 174 5,908 0 0 0
insulation below floor, carpet covering, passive,
heawvy moist soll
Subtotals for structure: 17,566 0 11,543 11,543
People: 4 800 920 1,720
Equipment: 1,200 1,200 2,400
Lighting: 0 0 0
Ductwork: 4,510 647 4,818 5,465
Infiltration: Winter CFM: 65, Summer CFM: 33 1,780 1,350 588 1,938
Ventilation: Winter CEM: 0, Summer CEM: 0 1] 0 a 1]
Total Building Load Totals: 23,856 3,997 19,069 23,066
| Check Figures
Total Building Supply CFM: 867 CFM Per Square ft.: 0675
Sguare ft. of Room Area: 1,285 Square ft. Per Ton: 606
WVolume (ft®) of Cond. Space: 12,535 Air Turnover Rate (per hour): 42

[ Building Loads

Total Heating Required With Outside Air: 23,856 Btuh 23.856 MBH

Total Sensible Gain: 19,069 Btuh B3 9%

Total Latent Gain: 3,997 Btun e

Total Cooling Required With Outside Air: 23,066 Btun 1.92 Tons (Based On Sensible + Latent)

212 Tons (Based On 73% Sensible

Capacity)

No: ’1—j Name: |System1

||

[ Notes

Design lﬂquipment]

System Design Conditions

Winter Summer

Indoor Temperature: |70 j 75 j

Relative Humidity:
Lvg. Coil-Rm DT:
Infiltration:
Yentilation:
Exhaust:

Do Heat Recovery:

w
m o
o o |
o
o
Mo fme |

Heat Recovery SER: |60 j 1] j

Blower Power: ,U—j
Hot Water Piping: ’U—j
2/23/2009

Calculations are based on Bth edition of ACCA Manual J.

Do ‘Winter Humid.: ’N'J—j
System Air Type: lauto |
System CFM: ]
Pct. Sens. Capacity: -
Radiator Btuh/ft.: I
Radiator Text Option: [Foot |
DuctLoad Factors:  [(Data) |
Heating Duct Loads: [Yes -]
Use CVif Mullizone:  [No -]
~  CALCS-PLUS

All computed results are estimates as building use and weather may vary.
Be sure to select a unit that meets both sensible and latent loads.

2.12 Tons (Based
on 75%b0 Sensible

Capacity)

t)
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Total Building Load Totals: 23,856 3,997
[ Check Figures

Total Building Supply CFM: 867 CFM Per Square ft..

Square ft. of Room Area: 1,285 Square ft. Per Ton:

Yolume (ft*) of Cond. Space: 12,535 Air Turnover Rate (per hour):

Building Loads

Total Heating Required With Outside Air: 23,856 Biuh 23856 MBH
Total Sensible Gain: 19,069 Btuh 83 %
Total Latent Gain: 3,997 Btuh 17 %
Total Cooling Required With Qutside Air: 23,066 Btuh 1.92 Tons (Based On Sen
212 Tons (Based On 75%
Capacity)

[ Notes
Calculations are based on 8th edition of ACCA Manual J.
All computed results are estimates as building use and weather may vary.
Be sure to select a unit that meets both sensible and latent loads.

Manufacturers performance
cooling data (like the one at the
right) will give system
performance at conditions other
than ARI

For the area of the country this
home is going to be located we
will be interested in how the
system will perform at or near
MJ8 design conditions of 91°F
outdoor and 75°F @ 50%6 RH.

2/23/2009

PERFORMANCE DATA COOLING

-US. (ENGLISH) -
(Capacities are net in btuh/1000 - indoor fan heat deducted)

TRANE RS February 10, 2007

Outdoor Model Ind oor Model

2TTR3030A1 ['WEO31E13

Airflow = 1000

Values At ARI Rating Conditions Correction Factors - Other Airflows
Aiflow 875 1125

Total Net Capacity = 27800 Btuh

Airflow = 1020 CFM Total Capacity 098 1.02

Comipressor Power = 1970 watts Sensible Capacity 094 1.06

Indoor Fan Power = 236 watts Compressor Kw 099 101

Outdoor Fan Power = 150 watts

SEER = 1400

Rated with 25 feetof 3/4 suctionand 5/16 liquid lines.

OD. ID. TOTAL --SENSIBLE CAPACITY-- SYSTEM
DB WB. CAP 12 75 18 80 KW
85 ig 26.0 213 239 26.0 26.0 211
83 63 211 173 200 2206 243 212
85 67 292 154 154 18.9 20.7 216
05 59 247 20.7 234 247 247 230
25 63 257 16.7 194 22.0 2318 231
23 6-" i 13.1 1538 154 201 235
105 63 24.3 16.2 188 214 232 251
105 67 26.2 12.6 152 17.8 19.6 255
103 71 283 89 116 142 159 257
115 63 23.0 15:7 183 209 227 270
115 67 247 12.0 14.7 173 19.0 215
s 71 267 $4 10 136 154 21
e 05 63 257 IDDE= 75 194 231

**= Performance at selected design conditions
* Dry coil condition (Total Capacity = Sensible Capacity)
Total capacity. compressor KW valid only for wekoil

All emperatures in Degree °F
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Values At ARI Rating Conditions

Total Net Capacity = 27800 BEtuh

Airflow = 1020 CFM

Compreszzor Power = 1970 watts

Indoor Fan Power = 236 watts

Outdoor Fan Power = 150 watts

SEER = 14100
OD. ID. TOTAL --SENSIELE CAPACITY -- SYSTEM
DB WBRB. CAP 72 75 78 80 KW
83 50 26.0 213 239 260 26.0 211
83 63 271 173 200 226 243 212
83 67 292 154 154 18.9 20.7 216
a3 58 2 207 J 247 247 230
05 53 16.7 220 238 231
03 67 T 13.1 184  20.1 235
103 63 243 162 18.8 214 232 2351
103 67 26.2 12.6 152 17.8 19.6 255
103 71 283 a9 11.6 14.2 159 257
113 63 230 157 18.3 209 227 270
113 67 247 12.0 14.7 17.3 19.0 275
113 71 26.7 54 11.0 13.6 154 277

= 95 63 257 IDDB= 75 194 231

CALUS-FLUDS
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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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