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Reading the Reports

Project Page

Lists data entered in the inputs on the Project,
Client, Company and Design tabs of the General
Project Data window, as well as Check Figures

Miscellaneous Page

Lists design conditions for each system, duct sizing inputs,
and infiltration and ventilation data for each system.
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The calculation isfinished (for now) so it’s time to make some sense out of the
reports. The practitioner who understands the results of the calculation will useit as
atool for consulting and to identify problems having to do with system sizing,
airflow, temperature un-balances, etc.

All calculation programs (ACCA certified that is) gives general or miscellaneous
information that pertains to the project location, who it isfor, who did the
calculation, some check figures, etc. But they don’t mean much unless you have the
rest of the meat of the calculation to back it up.
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At aglance, atota building summary load report will give you the information you
will need to make sure the AC is properly sized. For heating you will look at the
sensible loss and for cooling the sensible and latent gain must be considered. The
report will give the materials used, area or quantity, and the loss or gain of those
materials. It will also include internal gains, duct gains, and infiltration/ventilation
gains that were used to calculate the total HVAC load. Other important information
on this summary should include conditioned area & volume and the cooling
sensible heat ratio (SHR) of the building load.




Load Summary for Each Room
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| System 1 Room Load Summary

Htg Htg Run Run Clg Clg Clg Air
Room Area Sens Nom Duct Duct Sens Lat Nom Sys
No Name SF Btuh CFM Size Vel Btuh Btuh CFEM CEM
---Zone 1--
1 Bedroom 1 185 3,376 36 1-8 465 2,006 246 91 91
2 Bedroom 2 155 3,376 36 1-8 465 2,006 246 91 91
3 Bedroom 3 120 1,680 18 1-4 580 1,113 113 51 51
4 Bathroom 48 73 1 1-4 84 182 0 7 7
Powder Area
5 Bathroom Tub 43 990 10 1-4 287 550 77 25 25
Area
6 Great Room 368 5629 59 1-10 506 6,071 631 276 276
7 Kitchen / Dining 276 4618 49 1-9 462 4,484 1,406 204 204
8 Laundry 120 4,114 43 1-7 4586 2,678 631 122 122
Duct Latent 647
System 1 total 1,285 23,856 251 19,069 3,997 867 867
[ Cooling System Summary ]
Cooling Sensible/Latent Sensible Latent Total
Tons Split Btuh Btuh Btuh
Net Required: 1.92 83% [ 17% 19,089 3,997 23,066
Recommended: 212 75% / 25% 19,089 6,356 25,426
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The room summary report should give the area, heating BTUH, heating CFM, run-
out duct size (if you are using that feature), run-out duct velocity (again if you are
using that feature), sensible cooling BTUH, latent cooling BTUH, nominal cooling

CFM, and system CFM for each room (if it was set to afixed CFM).




Adequate
Exposure
Diversity

AED Report:

Displays a chart
showing the hourly glass
load compared to the
average glass load over a
period of 12 hours.
Defines Adequate
Exposure Diversity and
shows the percent
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\ System 1 - System 1 - Adequate Exposure Diversity Test

Test For Adequate Exposure Diversity
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Average Glass # 1.3 x Average # Hourly Glass # Hourly Total Net
Sensible Gain Glass Gain Gain Gain
Over 12 Hours

[AED Calculation Summary

— SYSTEM HAS ADEQUATE EXPOSURE DIVERSITY. —

System is on N, E, S, W rosette.
Peak load exceeds 12-hour average load by 21.7%.
AED Excursion (amount by which peak exceeds 1.3 x average): 0 Btuh

Definition: A system has adequate exposure diversity if the peak-hour glass load for the entire conditioned space
does not exceed the average glass load for the entire conditioned space by more than 30 percent.
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Adequate exposure diversity (AED) is the comparison of the peak load to the
average load. The chart above shows the average sensible gain of the glass (the
green line) over a 12 hour period during the day (8AM to 7PM). The cyan colored
line marks where 30% above the average glass |oad would follow. The dark blue
lineisthe actual glassload during various times of the day. Note that thein this
house the glass peaks out sometime between 1 and 3 PM. Also notice that the peak
load does not go above the 30% line, it falls shore by about 8.3%. The hourly glass
gain curve is positioned at the start of the average load line which projects the
deviation of the total building load during the day with respect to peak load.
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ROtatlon [Building Rotation Report |
All rotation degree values in this report are clockwise with respect to the project's original orientation.
R e po rt Building orientation as entered (zero degrees rotation): Front door faces South
Individual Rooms ]
0° 45° a0° 135° 180° 225° 270° 315° High
Rm. Room Rot Rot Rot Rot Rot Rot. Rot. Rot 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 81 72 78 55 51 52 7 ! 1-5
4 Bathroom Powder N
Area 7 8 8 8 7 7 7 & 1-4
5 Bathroom Tub Area 25 27 *36 34 25 32 34 26 14
6 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 Tans
o South 867 19,069 3,997 192 212
45" Southwest 1,064 23,403 3,997 228 260
a0° West 1,171 25,742 3,997 T2.48 *2.86
1357 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
270° East 1,075 23,631 3,995 230 263
315" Southeast 1,050 23,081 ~3,998 226 2.56
* Indicates highest value of all rotations
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If you do consulting for a builder that has several models that will be placed in a
subdivision in any one of the 8 orientations this report will be area value. In our
initial set-up we told the program that the front door would face south. The above
report shows that the worse direction the home can face is west. The load on the
building increases from 2.12 tons (recommended) when south facing to 2.86 tons
(recommended) facing west. Lets see why.

Note: Recommended Tons will be discussed in the section on Equipment selection.
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System 1 - System 1 - Adeguate Exposure Diversity Test

Test For Adequate Exposure Diversity
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Hereisthe AED test for the home after we have rotated the front from south to
west. The glass peaks over the 30% line by 3,069 BTUH. When this happens we
call the 3,069 the “Excursion and it is added back to the calculation. This can be
seen on the output with the total building summary loads. If building does not have
AED the Excursion becomes alineitemin the “Total Building Load Totals”. If the

building does have AED the Excursion line is not added to the report.
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There are many other useful reports that can come out of the M J8 calculation such
as graphs that show where the loads are coming from, graphs that show room loads,
Psychrometric process relating to infiltration and or ventilation, and detailed report
for each room. These reports are useful when analyzing to identify problems.
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Total Building Summary Loads

Companent

iption

1A-h-0: Glazng.-Single pane, oparalie window, cie
mesal frame wilh break, outooar Insect screen w
EO% coverage, whie of refectve color drages W
tight weave with 50% coverage. u-vake 1.05

1A-ch-0 Glazng-Singhe pare, SiBng plass door, ciear,
metal Fame with bredk, ouldoor insect Sceen wilh
100% coverage, Lvale 1,08

1DA-b: Glazing French door, single pane cear glass,

trame with break, u-value 0.97

11J: Door-Matal - Fiberglass Core

110 DoorWood - Schd Cone

134-5ocs: Walk-Block, baard insulation cry,
Insiation, open core, sidng fingh

12805 Parl-Frame, R-11 imsudabon in 2 x
1o board rsuaben. $idng fintsh, wood §

TEE- 19 RoolCeling-Lindes allic of ke wa
Adtic, bo Radiant Bartier, Diark Aspial S e wn
Dk Mctal, Tar and Gravel of Memorane, R-13

Insuation
1E8- 15 RoofiCeding-Linger affic of inee wall, Vented

Eciu

2072 o 2132 FRE"]
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Matching the MJ8 Results to
Manufacturer’s Performance

Ipment Selection

B8 130 [ 264 264

Atfic, No Radiant Sarmier, Dark Asphalt Shingles ar

Dark Metan, Tar and Graved of Mermiwane, 2-15

insnation
Zh-ph-t: Floor.Slals on grade, No edge insutation, no 174 5g08 o [ a

Insuation Delow Hoor, Carpet covenng. passive,
Sublotals for sirsctune: 17,565 0 11543 11543
Peoph 4 20 1720
Exquipment 1200 1,200 2,400
Lighting: o [ []
Ductwork: 4510 sar 4mp 5465
Infitration: Winler CFM. 65, Summmes CFM. 33 1,780 1350 00 1,830
veniaon; VWinter CEM. 0, Sumemer CFM. 0 o0 S
Total Bukding Load Tokals: 2385 39T 19068 30686
[Ceck Fiares 1
Total Bukding Supply CFM T CFM Per Square L 05T
Square L. of Room Area 1285 Squaee it Per Ton: E05
Valume (%) of Cond, Space: 12,538 Axr Turmcves Rale (per hour) 4z
Bulongloads —— = ]
Total Heating Requined With Dutsaas Ar 2385 Hhuh nas MEH
Total Sensible Gain: 19,069 Bun 8 %
Total Latent Gain 3547 Blun 17 %
Total Coolng Requred With Outside Air 23056 Bluh 192 Tons (Based On Senabie « Lalent)

212 Tons (Based On T5% Sensbie
Capacty)
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1.92 Tons (Based On
Sensible + Latent

b 2.12 Tons (Based on
75% Sensible Capacity)

?

System Data - System 1 of 1
FEI«» B

‘ 1
=]

N X

No:[l -] Name: [System 1 ~|
nt|

mmmmm

Winter S

Indoor Temperature: [0 +|[75 +| Do Winter Humid No .|
Relative Humidity 50 |50 | SystemAirType Ao |
Lvg. Coil-Rm DT: 70 |0 | systemcrm ~|

Infiltratiun. 031 -|[06 | PutSens. Capusity. ~|
Ventilation: 0 j 0 j Radiator Btuh/f 0 j
Exhaust 0 = | Rediator Text Option: [Foot - |

DoHeatRecover: |No  «|[No | Ductload Factors: [Data) |
HeatRecovery SER: [60 -0 | HeatingDuctloads: [Yes |
Blower Pawer. [0 -] UsecvifMultzone: [No -]
Hot Water Piping; IO
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168-15 Root/Caing-Linder attc of knee wall, Vented
A, No Radant Bamer, Dark Asphalt Shingles o
Duark Metal, Tar and Gravel or Membrane, R-15

insuation

22A-ph-c: Floor-Stab on grade, No edge insulation_ no
insutation below floor, Carpet covenng, passive,
heawy motst 5ol

Sublotals for struchre

B

Equipment

Lighting

Ductwork

Iinfiltration: Winter CFM. 65, Summer CFM: 33

‘ventilation: Winter CEM: 0, Summer CEM. 0

Total Bulding Load Totals:

B48 130 0
174 5,908 [}
17.566 [}
4 800
1,200

o
4510 647
1,780 1,350
1] 0

23856 3997

264 254
[}

11.543 11,543
920 1,720
1,200 2400
[} o
4818 5465
588 1538

19,069 23,066

[Chees Frqures ]
Total Biding SUpply CFv 867 CFM Per Square 1t 0675
Square 1L of Room Area: 1.285 Square Rt Per Ten: 06
Vol (Y] of Cond. Space: 12535 Ar Turrwves Rl (per hour) 42

[Butiaing Loads 1
Total Pealing REqUIred Vh Dutskhe Al 2385 BN 2385 MEH
Tolal Sensitie Gain 15,069 Bl B %

Total Latent Gain 3957 Bun TS
Tolal CoiNg Feguired Wit Oulsioe Ar 23065 Bun 152 Tons (Based On Sensibie + Lalent)
212 Tons (Based On 75% Senshie
Capacity)
[Fotes

Calculations are based on Bth edition of ACCA Manual J

Al compuled Pesls ane esbmatis a5 bukdng use and wealler may vary.

Be sure 10 select a unit that meets bomn senaibis and latent loads

This program gives arecommended tonnage size for cooling based on the idea that
typical air conditioning systems remove heat at 75% sensible relative to the total
BTUH output. This would also mean that the latent removal is 25% of the output.
Keep in mind that a 75% SHR may not fit the model line that the owner/builder

may want.

If you know the actual SHR of the equipment line that will beinstalled it can be

entered in a“System Data” and the recommended tonnage will be based on it.
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TRANE RS PERFORMANCE

DATA COOLING Febeuary 10, 2007

Total BUsding Loaa Totas: 3056 3097 (Cagacities are net in by

[Eheck Frqures Dutdoor Model Indoor Model
Total Busding Suzply CFM 73 CFM Per Square N

TTR i .
Square i of Room Area 1,585 Square ft. Per Ton: LT IR IYE01EL
Volumi () of Cord. Space: 12,535 Ar Turnowver Rabe (per hour),

[Buiding Loads. Airflow = 1000
Total Healing Required With Oubside A 3856 Buh ZABSE MBH
Total Sensible Gan: 19,069 Buh 83 %

Total Latent Gan 3997 Buh 17 %
Total Coodng Required With Cutside Alr. 23,066 Bah 182 Tons (Basad On Sen
212 Tors (Based On 75%
Capaciy)

[ractes
Calculations are based on 8 ediion of ACCA Manuai J
AN COMpute resulls are eLieles 25 busng wse and weather mary vy
Be sure to select a unit that meets both sensible and latent loads.

Hated et 25 feeiof 34 suchemesd 5016 Dgaed Imes

Manufacturers performance cooling data (like OB, 15 10TAL, :SERALE CABACITY.. EYSTEM

. . . DB WE CAP 1 5 &0 W
the one at the right) will give system 260 20 21
performance at conditions other than ARI 42 B3 s
For the area of the country this home is going : ‘ :
to be located we will be interested in how the i oo
system will perform at or near MJ8 design A 123
conditions of 91°F outdoor and 75°F @ 50% s Cull
RH. = : i

ol | & 257 1onm 9
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Manufacturers' performance date shows equipment output at various outdoor and
indoor conditions; conditions outside ARI testing. The differenceis plainly shown
on this manufacturers performance sheet for a nominal 2.5-ton system. The “Vaues
At ARI Rating Conditions” shows that this system has atotal net capacity 27,800
BTUH and a SEER rating of 14.00 at 1020 CFM. Thisis good information but we
really need to know how the system is going to perform at design conditions. At
95° DB outdoor, and 75°F DB & 63°F WB indoor. This system match produces
25,700 BTUH total and 19,400 BTUH sensible output which givesit a 75.5% SHR.
So it will work well for this application.
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[ 0 d C
Where did 63°F Indoor WB Come From?
/
N
Psychrometrics - Mixed Air
Description: \M.xed air conditions
Elevation ft 0 Barometric Pressure inHg 29.921
Psychrometric Properties Source 1 Source 2 Mixed Air
Air Flow Rate t%/min ‘wuu ‘43 1043
Dry Bulb Temperature  F [v ‘75 v ‘91 75.644
Wet Bulb Temperature  F [ ‘52,547 v ‘m 63.273
Relative Humidity (%): [ \ﬁu I ] \55,454 50 69
Vapor Pressure psia [ ‘[I_ZISUZ [ ‘u_qu?uq 022272
Dew Point Temperature F [ ‘55_["3 [ | ‘73_37 56.048
Moisture Content: Grains{lb I~ [64.65 I~ [124.03 66.999
Specific Yolume f*flb I 13673 I~ [1a2n 13.697
Enthalpy Btu/lb [~ [28.108 [ |a1.358 28.633
Close
CALCS-PLUS

MJ8 indoor design conditions of 75°F DB @ 50% RH yields an indoor wet bulb
temperature of 62.5. We guessed at the building infiltration rate, .16, semi tight for
buildings under1500 SQ FT. This equates out to 33 CFM which doesn’t meet
ASHRAE 62.2 minimum of 7.5 CFM per person and .01 CFM per SQ FT. The
home has three bedrooms so four people are considered which gives 30 CFM + .01
CFM x 1285 SQ FT = 43 CFM. The condition of the mixed air at the return plenum
just before the evaporator coil is 75.6° DB and 63.3° WB.
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Wrap Up

# Understand the load calculation program you are
using.

% Do a good take off from plans or as-built
measurements.

4 Understand the outputs and have faith in your work.

4 Ask for manufactures performance data.

# Typically, if you choose a piece of equipment that will
meet the sensible and net load the latent load will be
handled by runtime.

# Do not exceed 15% of the total building cooling load.

4 Remember that the cooling systems ability to control
indoor relative humidity is through long run times.

A

*

#

CALCS-PLUS
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Thank You

Questions?

CCCCCCCCCC
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