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Project Summary 
Title Page 
� Project number

� Shows location  in 
relation to ASHRAE 
2009 weather location

� Shows project location
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Disclaimer
� Review of  liability

• Carefully review 
the disclaimer

Savoy�Engineering�Group�����������������������������������www.load�calculations.com��������������������������������(801)�949�5337

Complete�ACCA�Certified�Manual�J�load�calculations,�Manual�S�HVAC�equipment�selection�&�Manual�D�duct�design�services



Weather Data
� Gives the elevation for 

the projects city

� Gives weather  data  for 
the projects city
• www.city-data.com

� Always check to make 
sure correct city was 
used
• If  your city could not be 

found the designer will use 
the closest city available in 
www.city-data.com
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Load Summary
� Break down of  the 

heating and cooling load 
for each Air Handler

� Shows how many people 
and appliances the load 
analysis includes
• ASHRAE recommends 

people load = (# of  
bedrooms + 1)

� Where the main plenum of  
the duct for each Air 
Handler is located

� Design temperatures for your 
load analysis
• Indoor design temperatures 

based on EnergyStar & 
LEED recommendation

• Outdoor design 
temperatures are based on  
ASHRAE 2009 weather data
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SHR
� Explains what the SHR 

is
• Standard is 70%

� Explains why the load 
analysis might have a 
higher SHR

� Savoy Engineering 
Group uses 0.07 SHR 
unless Permit or 
another reviewing 
authority dictates
• This is a common 

place where loads can 
be biased to obtain a 
certain tonnage

• Therefore, we retain a 
70:30 sensible: latent 
split
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Conversion 
Chart
� Savoy Engineering 

Group designs in 
round duct
• This is due to the 

unlimited number of  
possible 
combinations 
rectangular sizes

� This shows equivalent 
Rectangular Duct 
Sizes for the gives 
Round Duct Sizes 
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Building 
Analysis
� Where is the most 

energy loss in a 
typical home?

� This page shows 
where the most 
energy is lost
• On this example a 

significant portion 
of  heat loss occurs 
in the walls

• During the summer 
the sun shine 
through the 
windows causes 
heat gain
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AED 
Assessment
� Load calculations also 

provide us with clear 
indicators about the need 
for multiple thermostats 
or “zones”

� If  there is excessive gain 
through windows in a 
certain section of  the 
house, your house is a 
prime candidate for 
zoning. This allows you to 
cool that certain section 
without causing the rest 
of  the house to over-cool.
• The same logic applies 

in the heating months
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AED Assessment 
(cont.)
� Adequate Exposure 

Diversity
• According to Manual 

J 8 Procedures, a 
zone is defined as 
having Adequate 
Exposure Diversity 
(AED)  if  the 
maximum hourly 
glazing load (PFG) 
does not exceed the 
average glazing load 
(AFG) by 30%.  The 
amount over 30% of  
the AFG is defined 
as the AED 
Excursion.
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Construction 
Components
� There are hundreds of  

different construction 
combinations.

� The construction 
description should always 
match the construction 
plans for the project

� A partition is the wall that 
separates conditioned 
space from unconditioned 
space
• Example 1: the wall 

between the house and the 
garage

• Example 2: the floor 
between the garage and 
second floor

� Always check that 
overhangs have been 
accounted for
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Construction 
Components 
(cont.)
� WrightSoft has a command 

to turn the house in the 
direction with the highest 
loads. It is not unusual for 
production builders to do 
this.

� All of  the Manual J 
formulas boil down to an 
HTM. The HTM times the 
area equal the heat loss or 
gain.
• HTM – Heat  Transfer 

Modifier

� This page is useful to verify 
areas and that the design 
engineer is sizing based on 
the as-built component 
construction values rather 
than using the default 
minimum local building 
code
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Load Short 
Form
� A Manual J load calculation 

accurately determines the 
amount of  heating/cooling 
that need to be added or 
removed to keep your 
home warm in the winter 
and cool and dry in the 
summer

� Heating and cooling needs 
are calculated in BTU’s
• BTU – British Thermal 

Unit

� Size of  heat pumps is 
typically described in 
“tons”
• A ton equals 12,000 BTUh 

of  heat

� Furnaces are generally 
sized in 20 kBTUh
increments, from 40-120 
kBTUh
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Load�Short�Form�
(cont.)
� Must be the 99% outdoor 

cooling design temperature as 
published in the ASHRAE 
Handbook of  Fundamentals 
(tables begin at pg. 27)
• Not necessarily 95 oF – varies 

with location

� Must be 75 oF indoor 
temperature per EnergyStar
and ASHRAE recommendations

� Infiltration rate shall be 
selected as “tight” or 
equivalent ter. This will be a 
judgment call based on typical 
performance testing of  the 
builder practice.

� Actual orientation of  a single 
home or worst-case orientation 
for multiple family and multiple 
building projects 
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Load Short 
Form (cont.)

�This page breaks down 
the heating and cooling 
Room x Room load based 
on square footage of  the 
room
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Worksheets
� Worksheets break down 

the load room by room

� Shows people and 
appliances per room
• 230 btus per each  

person, per ACCA 
Manual J 8
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Project 
Summary
� Daily range is the average 

difference between the 
daily high and the low dry 
bulb temperature at a 
particular location
• Low(L) – swing less 

than 16 oF
• Medium(M) – swing 

between 16 oF and 25 oF
• High(H) – swing 

exceeds 25 oF

� Moisture difference is the 
absolute humidity 
differential between the 
outdoor air and the 
indoor air
• Expressed in grains of  

water per pound of  air
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Project Summary 
(cont.)
� Central vent is a result of  

ventilation and infiltration 
air
• Outside Air
• ERV – Energy Recovery
• HRV – Heat Recovery

� Ducts that have no load 
are located entirely 
inside the buildings 
thermal barrier

� Volume is the above 
grade volume

� Air changes per hour for 
heating is15 mph and 7.5 
mph for cooling

� AVF – Air Volume Flow
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Project Summary 
(cont.)
� The heat gain of  the home 

due to conduction, 
infiltration, solar radiation, 
appliances and people
• Burning a light bulb only 

adds sensible load to the 
house

• The sensible load raises 
the dry bulb

� The net amount of  moisture 
added to the inside air by 
plants, people, cooking, 
infiltration and any other 
moisture source
• SHR – Sensible Heat 

Ratio; the ratio of  
sensible load to total load

� Actual Air flow is from the 
manufacturers 
performance data at a 
specified static pressure
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Project�Summary�(cont.)

Manual S HVAC 
Equipment 
Selection –
HEATING

Supplied by the 
client
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Project�Summary�(cont.)

Manual S HVAC 
Equipment 
Selection –
COOLING

Supplied by the 
client
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Manual D

� Each zone is represented in different colors
� Each area will have a sensor to monitor 

temperature and humidity

� Variable speed bowers allow excellent 
control of  airflow quantities to each zone

� Improper installation can result in excessive 
noise do to high airflow velocities
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Manual D (cont.)
� Always check the 

building orientation is 
correct

� Each room has its own 
heating and cooling 
needs based on the 
homes insulation levels, 
window type, solar 
orientation, air 
infiltration rates, etc…

� Knowing how much air 
each room requires 
takes the guess work 
out of  choosing a 
system that can 
maintain your comfort 
without the concern of  
over sizing
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Manual D Duct Sizing
� A reasonably well designed system will be within these 

parameters
• Total system flow will be = 5% of  design flow
• Room flow will = 10% of  design flow
• Total system static should be within 0.10 IWC of  design
• Duct velocities are within Manual D Recommendations
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Manual D Duct Sizing
� The required cfm to each room is relative to the rooms calculated load. If  the 

room requires 5% of  the equipment's capacity the room will need 5% of  the 
blower cfm.

� To determine the required cfm per room you must calculate the heating and 
cooling factors. (WrightSoft labels this as “Air Flow Factor”)
• Heating Factor = Blower CFM/MJ8 Heat Loss (for structure)
• Cooling Factor = Blower CFM/MJ8 Sensible Load (for structure)

� Solve for todays house
• Heating Factor = 693/26,041=0.020
• Cooling Factor = 1,140/17,931=0.047
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Duct System Summary
Per Manual D the Friction 
Rate must not be <0.06 and                                           
>0.18
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Manual D 
Example
� Duct work is an extremely 

important component of  a 
heating and cooling system

� An ACCA Manual D duct 
design ensures that the 
ductwork is properly sized to 
deliver maximum comfort 
and peak efficiency 

� Informed builders and home 
owners complete a duct 
layout and design before
requesting bids for their 
project

� This plan is used to make 
sure contractors are 
providing apples to apples 
bids on a quality system
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Example of  a 
duct schematic 
to meet the 
ACCA Manual D 
documentation 
requirements
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Returns

A return air duct is not required for each 
room. However  it is not uncommon to 
have a return in each bedroom along with 
a common hall return
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