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Zoom Orientation

» Please be sure your full name is
displayed

» Please mute upon joining

" « . Participants (2)

» Use "Chat” box to share questions or
comments

yanoverfieldshaw (Me)

@ Room G-207 (Host)

» Under "Participant” select "Raise Hand
to share a question or comment *T 4 920

verbally e _ “|o o o o ®

go slower go faster

» The session may be recorded and
posted to 3C-REN's on-demand page.
Feel free to ask questions via the chat
and keep video off if you want to
remain anonymous in the recording.




3C-REN: Tri-County
Regional Energy Network

Three counties working together to improve
energy efficiency in the region

Services for —

Building Professionals: industry events, training,
and energy code compliance support

Households: free and discounted home upgrades

Funded by ratepayer dollars that 3C-REN
returns to the region

SAN LUIS
OBISPO
COUNTY

SANTA
BARBARA
COUNTY




ENERGY BUILDING HOME
3C CODE 3C PERFORMANCE 3C ENERGY
REN| CONNECT |REN/| TRAINING REN/| SAVINGS



ENERGY
Y CODE

REN| CONNECT

= Serves all building professionals

= Three services —
= Energy Code Coach
= Training and Support

= Regional Forums

= Makes the Energy Code easy to follow

Energy Code Coach: Event Registration:
3c-ren.org/codes 3c-ren.org/events

805.220.9991



3C | BUILDING
PERFORMANCE
REN TRAINING

= Serves current and prospective building
professionals

= EXxpert instruction:
= Technical skills

= Soft skills

= Helps workers to thrive in an evolving
iIndustry

Event Registration:
3c-ren.org/events



3C Elrx?llz\ﬁsv

REN]| SAVINGS

Multifamily (5+ units)
= No cost technical assistance

= Rebates up to $750/apartment plus additional
rebates for specialty measures like heat pumps

Single Family (up to 4 units)
= Sign up to participate!

= Get paid for the metered energy savings of
your customers

Enrollment;

3C-REN.org/contractor-participation
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RESIDENTIAL HVAC DESIGN SERIES

This class is Part 2 of 2

" Part | - ACCA Manual J Loads and Manual S Equipment Selection
" Part 2 - ACCA Manual D Duct Design



RESIDENTIAL HVAC DESIGN SERIES

Agenda for Today

|. Introduction (Some Review)

2. Overview of the HVAC Design Process (Review)
3. Manual D — Duct System Design



|.INTRODUCTION

ENERGY



|.INTRODUCTION

= |nstructor — Russell King, M.E.
= Licensed Mechanical Engineer (3 states)
= CEO of Coded Energy, Inc. (Developers of Kwik Model 3D software)

= 30+ years experience with residential HVAC design and energy efficiency

= russ@coded-energy.com

= Blog: www.russellking.me

= Website: www.kwikmodel.com
= YouTube: Kwik Model
= Author of HVAC 1.0 — Introduction to Residential HVAC Systems book.



mailto:russ@coded-energy.com
http://www.russellking.me/
http://www.kwikmodel.com/

|.INTRODUCTION

About ACCA Manuals JISID

= ACCA is Air Conditioning Contractors of

America, the largest HVAC trade association in the
United States.

= They write and publish ANSI approved manuals on
residential and nonresidential HVAC design

" Widely recognized as the industry standard for
residential HVAC design (though not the only
recognized standard).




|.INTRODUCTION

= Basic Design Manuals

-

= Manual | — Residential Load Calculations Residesial IO

: : Calculation...= .
= Manual S — Equipment Selection T A

= Manual D — Duct Design

=  Other Related Manuals

eeeeeeeeeeeeeeeeee

= Manual RS — Residential System Design (overview) q ‘
= Manual T —Terminal Selection (registers) ,, § )
= Manual H — Heat Pumps |

= Manual LLH — Low Load Homes
= Other Standards and Checklists. (Ql, QM, etc.)

=  www.acca.org

v | S - —— Ay b B, o -


http://www.acca.org/

|.INTRODUCTION

The Importance of Good Design: Duct Sizing

= Since the temperature of the entire house (or
zone) is determined by one location (at the
thermostat) it is important for even temperature
distribution that conditioned air be distributed
evenly throughout the home.

= This is done by sizing the ducts to deliver the
proper airflow to each room (register).

Screen snip from Kwik Model with EnergyGauge Loads



|.INTRODUCTION

The Importance of Good Design: Duct sizing

= Target room airflows need to be determined
from room-by-room loads — you need to

know what the load of a room is relative to
other rooms.

= General undersizing of all ducts, especially
return ducts, will reduce total system fan flow,

which will reduce capacity and efficiency of
system.

Screen snip from Kwik Model with EnergyGauge Loads



|.INTRODUCTION

The Importance of Good Design: Duct sizing

= Undersizing one or two ducts relative to the other
ducts in the house will cause poor air balance.

= This will result in uneven temperature distribution
in the house (some rooms warmer or cooler than
others)

" These problems are made more noticeable by low
overall airflow.

Screen snip from Kwik Model with EnergyGauge Loads



|.INTRODUCTION

Remember:

= Equipment cannot be properly sized
unless you can accurately determine the
capacity at design conditions. (Manual S)

= Equipment cannot be properly sized

unless you know the load of the house.
(Manual )

Screen snip from Kwik Model with EnergyGauge Loads



|.INTRODUCTION

Remember:

® Ducts cannot be properly sized
unless you know how to distribute
the air.

® To know how to distribute the air,
you need room by room load
calculations.

Screen snip from Kwik Model with EnergyGauge Loads



2. OVERVIEW OF HVAC DESIGN PROCESS

The Process

" The basic steps in designing a typical ducted central system for a
home are:

I. Collect information about the house (plans)

2. Perform room-by-room load calculations (ACCA Manual |)
3. Select equipment to meet the total loads (ACCA Manual S)
4. Design the distribution system (ACCA Manual D)



2. OVERVIEW OF HVAC DESIGN PROCESS

The Process

" The basic steps in designing a typical ducted central system for a
home are:

mmm) |. Collect information about the house (plans)

mmm) 2. Perform room-by-room load calculations (ACCA Manual ))

mmm) 3. Select equipment to meet the total loads (ACCA Manual S)
4. Design the distribution system (ACCA Manual D)

Covered in the Part | Class



2. OVERVIEW OF HVAC DESIGN PROCESS

Step 4. Design the Distribution System

= This is one of the most overlooked aspects of HVAC design and one of
the biggest sources of comfort problems.

= Sizing the ducts is also one of the easiest parts of the }J/S/D process.

= Making the ducts fit in the house is where it can get difficult, especially in
2 story homes.




DESIGNING THE DISTRIBUTION SYSTEM

" The process for properly sizing ducts is
quite easy as long as you have room-
by-room load calculations.

= Consider the following layout for our
example house...






DESIGNING THE DISTRIBUTION SYSTEM

= This is a horizontal unit in an attic and is very typical
of CA ranch style homes.

y. @E%l I¥‘

Images from HVAC 1.0 — Introduction to Residential HVAC Systems




DESIGNING THE DISTRIBUTION SYSTEM
y. I{_ﬂfl\"if\
! 1
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Horizontal unit in attic, ducts in attic Package unit on roof, ducts in attic

R ;
P uub g,

Downflow unit in closet, ducts in crawlspace

Upflow unit in closet, ducts in attic

Images from HVAC 1.0 — Introduction to Residential HVAC Systems



DESIGNING THE DISTRIBUTION SYSTEM
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Images from HVAC 1.0 — Introduction to Residential HVAC Systems



“Supply Plenum”
The supply plenum is the

big box on the supply end
of the air handler that the

ducts are connected to.
Typically made out of
sheet metal or duct
board.




‘“Return Plenum”’

Same as a supply plenum
but on the other end of

the air handler.




“Air handler unit
(AHU)”

The big box that contains the

fan that pushes the air through
the supply ducts and pulls the
air through the return ducts.
Can be a furnace, or in the case
of heat pumps, a fan coil unit.




“COiI”

Aka, evaporator coil or
indoor coil

Where the refrigerant
“boils” and absorbs heat
from the air thereby
cooling it.

For heat pumps, it will
also heat the air and the
air handler and coil are
usually all in one box.
Aka, fan-coil unit




“Supply registers”
The grilles where the air
comes out.

Can be in the ceiling, floor,
or side walls.

Attached to the duct by a

Register
Boot

Drywall

7

fitting called a register boot.

A\

2
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Images from HVAC 1.0 — Introduction to Residential HVAC S
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A sheet metal fitting that
allows one larger duct to
be split into two or more
smaller ducts.

Images from HVAC 1.0 — Introduction to Residential HVAC S




““Return grille”
The grille where the

return air goes.
Can be in the ceiling, floor

or sidewall.

Sometimes holds the air
filter, in which case would
be called a filter grille.




“Supply branch”

A duct that \

terminates in a supply

register.




‘““Return branch”

A return duct that
terminates in a return grille




“Supply trunk”
A supply duct that

splits into more than
one duct.




SOFTWARE

= Room-by-room cooling loads will come from the software

Much of the math presented in this example is done automatically by the
software, but it is very important to understand the math that the software

is doing for you.
Right-Suite® by RHVAC by Kwik Model® with
erghtsoft Elite Software | EnergyGauge Loads




SOFTWARE

To perform the load calcs, it is recommended that you
take a class on how to use a load calculation software.

Right-Suite® by RHVAC by Kwik Model® with
Wrightsoft Elite Software | EnergyGauge Loads

L aamcy ®

Manage License!
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SOFTWARE

= Example room-by-room cooling loads:

This is an example of what you might see in the software.

rﬂoom Name | Floor | System/Block e | RO | volume | Room Type H gﬁ;ﬁnﬂ ‘ Hfg:gg Erzitﬁir;% Hg?:nmg H S L e nglmg ‘ I
mbed 1 |sysBlockr - 317.75 | 29875 | Bedroom - [0 4411 0.217 217
mbath 1 Sys/Block 1 v | | Other v I 0 | | | | 1310 | | | 64
bath? 1 |sysBlocki | zZone | 136 | 1088 | other ~]o 1330 | 0.043 37 948 0.047 47
bed3 1 |sysmlocks | Zone| 186 | 1488 |Bedoom |1 3534 | 0115 98 1993 0.098 98 98
bed2 1 |sysmlocks | zone| 222 | 1776 |Bedoom |1 3432 | o012 95 2033 0.1 100 100
liv/kit 1 |sysBlocks | 2Zone | 493 | 4930 |kichen |2 5744 | 0.187 159 5174 0255 | 255 255
din 1 |sysmlocki - | Zone | 184.25 | 1474 | other ~]o 3497 | o0.114 97 2620 0129 | 129 129
pdr 1 |sysilocks ~ | zone | 102 816 | other ~|o I 3002 I 0.098 I 83 1032 I 0.051 I 51 83
util 1 |sysmlocks | zone | 595 | 476 | other v |o 1848 0.06 51 769 0.038 51
 Total | — | | - | 17855 | 157155 | - | 4 | 30762 = 1 | 80 | 20289 ] 1 | 1000 | 1045




SOFTWARE

Room Names

rRoom Name | Floor | System/Block | Zone :'r‘;c: ‘ Volume | Room Type ‘ ggg:‘irn?sf H Hfg::j‘g Erz?:tﬁig% Hg?:ﬂmg H Senigazﬂliﬂg Imig% nglmg H DUCCthﬂize
mbed 1 |sysBlockr - 317.75 | 2987.5 | Bedroom - 6632 | 0.216 183 4411 0217 | 217 217
mbath 1 |sysBlockr - | Other v I 0 | 1745 | 0.057 48 | 1310 | 0.065 | 64
bath? 1 |sysBockz | Zone | 136 | 1088 | other ~]o 1330 | 0.043 37 948 0.047 47
bed3 1 |sysBockr | Zone| 186 | 1488 |Bedroom - |1 3534 | 0115 08 1993 0.098 98 98
bed2 1 |sysBock: ~|Zone| 222 | 1776 |Bedroom |1 3432 | o012 95 2033 0.1 100 100
liv/kit 1 |sysBockt | Zone | 493 | 4930 |kichen - |2 5744 | 0.187 159 5174 0.255 | 255 255
din 1 |sysBlocks - | Zone | 18425 | 1474 | other ~]o 3497 | 0.114 97 2620 0.129 129 129
pdr 1 |sysBlocks ~ | Zone | 102 816 | other ~]o 3002 I 0.098 83 1032 I 0.051 51 83
util 1 |sysBlocki | Zone | 595 476 | other ~|o 1848 0.06 51 769 0.038 38 51
 Total | — | | | 178555 | 157155 | - | 4 | 30762 = 1 | 80 | 20289 | 1 | 1000 | 1045




SOFTWARE

System Information

11

rRoom Name | Floor | System/Block | Zone :'r‘;c: ‘ Volume | Room Type ‘ ggg:‘irn?sf H Hfg::j‘g Erz?:tﬁig% Hg?:ﬂmg H Senigazﬂliﬂg Imig% nglmg H DUCCthﬂize
mbed 1 |sysBlockr - 317.75 | 2987.5 | Bedroom - 6632 | 0.216 183 4411 0217 | 217 217
mbath 1 |sysBlockr - | Other v I 0 | 1745 | 0.057 48 | 1310 | 0.065 | 64
bath? 1 |sysBockz | Zone | 136 | 1088 | other ~]o 1330 | 0.043 37 948 0.047 47
bed3 1 |sysBockr | Zone| 186 | 1488 |Bedroom - |1 3534 | 0115 08 1993 0.098 98 98
bed2 1 |sysBock: ~|Zone| 222 | 1776 |Bedroom |1 3432 | o012 95 2033 0.1 100 100
liv/kit 1 |sysBockt | Zone | 493 | 4930 |kichen - |2 5744 | 0.187 159 5174 0.255 | 255 255
din 1 |sysBlocks - | Zone | 18425 | 1474 | other ~]o 3497 | 0.114 97 2620 0.129 129 129
pdr 1 |sysBlocks ~ | Zone | 102 816 | other ~]o 3002 I 0.098 83 1032 I 0.051 51 83
util 1 |sysBlocki | Zone | 595 476 | other ~|o 1848 0.06 51 769 0.038 38 51
 Total | — | | | 178555 | 157155 | - | 4 | 30762 = 1 | 80 | 20289 | 1 | 1000 | 1045




SOFTWARE

Floor area and volume for each room

3

rRoom Name | Floor | System/Block | Zone :'r‘;c: ‘ Volume | Room Type ‘ m‘;ﬂnﬂ H Hf:‘:\:gg Erzﬁcﬂg% Hg?:ﬂmg H Senigazﬂliﬂg Imig% nglmg H DUCCthﬂize
mbed 1 |sysBlockr - 317.75 | 2987.5 | Bedroom - 6632 | 0.216 183 4411 0217 | 217 217
mbath 1 |sysBlockr - | Other v I 0 | 1745 | 0.057 48 | 1310 | 0.065 | 64
bath? 1 |sysBockz | Zone | 136 | 1088 | other ~]o 1330 | 0.043 37 948 0.047 47
bed3 1 |sysBockr | Zone| 186 | 1488 |Bedroom - |1 3534 | 0115 08 1993 0.098 98 98
bed2 1 |sysBock: ~|Zone| 222 | 1776 |Bedroom |1 3432 | o012 95 2033 0.1 100 100
liv/kit 1 |sysBockt | Zone | 493 | 4930 |kichen - |2 5744 | 0.187 159 5174 0.255 | 255 255
din 1 |sysBlocks - | Zone | 18425 | 1474 | other ~]o 3497 | 0.114 97 2620 0.129 129 129
pdr 1 |sysBlocks ~ | Zone | 102 816 | other ~]o 3002 I 0.098 83 1032 I 0.051 51 83
util 1 |sysBlocki | Zone | 595 476 | other ~|o 1848 0.06 51 769 0.038 38 51
Total | — | | | 178555 | 157155 | - | 4 | 30762 = 1 | 80 | 20289 | 1 | 1000 | 1045




SOFTWARE

Room type and occupant info

3

rRoom Name | Floor | System/Block | Zone :'r‘;c: ‘ Volume | Room Type ‘ m‘;ﬂnﬂ H Hf:‘:\:gg Erzﬁcﬂg% Hg?:ﬂmg H Senigazﬂliﬂg Imig% nglmg H DUCCthﬂize
mbed 1 |sysBlockr - 317.75 | 2987.5 | Bedroom - 6632 | 0.216 183 4411 0217 | 217 217
mbath 1 |sysBlockr - | Other v I 0 | 1745 | 0.057 48 | 1310 | 0.065 | 64
bath? 1 |sysBockz | Zone | 136 | 1088 | other ~]o 1330 | 0.043 37 948 0.047 47
bed3 1 |sysBockr | Zone| 186 | 1488 |Bedroom - |1 3534 | 0115 08 1993 0.098 98 98
bed2 1 |sysBock: ~|Zone| 222 | 1776 |Bedroom |1 3432 | o012 95 2033 0.1 100 100
liv/kit 1 |sysBockt | Zone | 493 | 4930 |kichen - |2 5744 | 0.187 159 5174 0.255 | 255 255
din 1 |sysBlocks - | Zone | 18425 | 1474 | other ~]o 3497 | 0.114 97 2620 0.129 129 129
pdr 1 |sysBlocks ~ | Zone | 102 816 | other ~]o 3002 I 0.098 83 1032 I 0.051 51 83
util 1 |sysBlocki | Zone | 595 476 | other ~|o 1848 0.06 51 769 0.038 38 51
Total | — | | | 178555 | 157155 | - | 4 | 30762 = 1 | 80 | 20289 | 1 | 1000 | 1045




SOFTWARE

Heating load and CFM information

133

rRoom Name | Floor | System/Block | Zone :'r‘;c: ‘ Volume | Room Type ‘ m‘;ﬂnﬂ H Hf:‘:\:gg Erzﬁcﬂg% Hg?:ﬂmg H Senigazﬂliﬂg Imig% nglmg H DUCCthﬂlze
mbed 1 |sysBlockr - 317.75 | 2987.5 | Bedroom - 6632 | 0.216 183 4411 0217 | 217
mbath 1 |sysBlockr - | Other v I 0 | 1745 | 0.057 48 | 1310 | 0.065 | 64 64
bath? 1 |sysBockz | Zone | 136 | 1088 | other ~]o 1330 | 0.043 37 948 0.047 47
bed3 1 |sysBockr | Zone| 186 | 1488 |Bedroom - |1 3534 | 0115 08 1993 0.098 98 98
bed2 1 |sysBock: ~|Zone| 222 | 1776 |Bedroom |1 3432 | o012 95 2033 0.1 100 100
liv/kit 1 |sysBockt | Zone | 493 | 4930 |kichen - |2 5744 | 0.187 159 5174 0.255 | 255 255
din 1 |sysBlocks - | Zone | 18425 | 1474 | other ~]o 3497 | 0.114 97 2620 0.129 129 129
pdr 1 |sysBlocks ~ | Zone | 102 816 | other ~]o 3002 I 0.098 83 1032 I 0.051 51 83
util 1 |sysBlocki | Zone | 595 476 | other ~|o 1848 0.06 51 769 0.038 38 51
Total | — | | - | 17855 | 157155 | - | 4 | 30762 = 1 | 80 | 20289 | 1 | 1000 | 1045




SOFTWARE

Cooling load and CFM information

1343

rRoom Name | Floor | System/Block | Zone :'r‘;c: ‘ Volume | Room Type ‘ m‘;ﬂnﬂ H Hf:‘:\:gg Erzﬁcﬂg% Hg?:ﬂmg H Senigazﬂliﬂg Imig% nglmg H DUCCthﬂize
mbed 1 |sysBlockr - 317.75 | 2987.5 | Bedroom - 6632 | 0.216 183 4411 0217 | 217 217
mbath 1 |sysBlockr - | Other v I 0 | 1745 | 0.057 48 | 1310 | 0.065 | 64
bath? 1 |sysBockz | Zone | 136 | 1088 | other ~]o 1330 | 0.043 37 948 0.047 47
bed3 1 |sysBockr | Zone| 186 | 1488 |Bedroom - |1 3534 | 0115 08 1993 0.098 98 98
bed2 1 |sysBock: ~|Zone| 222 | 1776 |Bedroom |1 3432 | o012 95 2033 0.1 100 100
liv/kit 1 |sysBockt | Zone | 493 | 4930 |kichen - |2 5744 | 0.187 159 5174 0.255 | 255 255
din 1 |sysBlocks - | Zone | 18425 | 1474 | other ~]o 3497 | 0.114 97 2620 0.129 129 129
pdr 1 |sysBlocks ~ | Zone | 102 816 | other ~]o 3002 I 0.098 83 1032 I 0.051 51 83
util 1 |sysBlocki | Zone | 595 476 | other ~|o 1848 0.06 51 769 0.038 38 51
Total | — | | - | 17855 | 157155 | - | 4 | 30762 = 1 | 80 | 20289 | 1 | 1000 | 1045




SOFTWARE

Cooling loads and cooling CFM are typically used to size ducts because the air handler
runs on a higher fan speed in cooling mode than in heating mode.

The software will check both heating and cooling CFM automatically.

rnoom Name | Floor | System/Block i'g: Volume | Room Type mﬁrnﬂ ch?ggg Erzacltiig% Hg?:“mg Se"f_gaﬂéﬂling Imig% nglmg ‘ DUCCthﬂize
mbed 1 |sysBlockr - 317.75 | 2987.5 | Bedoom ~ |0 6632 | 0.216 183 4411 0217 | 217 217
mbath 1 |sysBlockr - | | Other «|o 1745 | 0.057 48 | 1310 | 0.065 | 64 | 64
bath? 1 |sysBockz | Zone | 136 | 1088 | other ~]o 1330 | 0.043 37 948 0.047 47 47
bed3 1 |sysBockr | Zone| 186 | 1488 |Bedroom - |1 3534 | 0115 98 1993 0.098 98 98
bed2 1 |sysBock: ~|Zone| 222 | 1776 |Bedroom |1 3432 | o012 95 2033 0.1 100 100
liv/kit 1 |sysBlocks | 2Zone | 493 | 4930 |kichen |2 5744 | 0.187 159 5174 0.255 | 255 255
din 1 |sysBlocks - | Zone | 18425 | 1474 | other ~]o 3497 | 0.114 97 2620 0.129 129 129
pdr 1 |sysBlocks ~ | Zone | 102 816 | other ~]o 3002 I 0.098 I 83 1032 I 0.051 51 83
util 1 |sysBlocki | Zone | 595 476 | other ~|o 0.06 51 769 0.038 38 51
Total | — | | - | 17855 | 157155 | - | 4 ][ 30762 | 1 | 80 | 20289 | 1 | 1000 @ 1045




SOFTWARE

Higher of Heating or Cooling CFM.
(Used to size the ducts.)

rnoom Name | Floor | System/Block | Zone i'g: Volume | Room Type mﬁrnﬂ ch?ggg Erzacltiig% Hg?:“mg H Se"f_gaﬂéﬂling Imig% nglmg H DUCCthﬂize
mbed 1 |sysBiocks | Zone | 317.75 | 2987.5 | Bedroom - [0 6632 | 0.216 183 4411 0217 | 217 217
mbath 1 |sysBlockr - Zonel 85 680 | other ~|o 1745 | 0.057 48 | 1310 | 0.065 64 64
bath? 1 |sysBockz | Zone | 136 | 1088 | other ~]o 1330 | 0.043 37 948 0.047 47 47
bed3 1 |sysBockr | Zone| 186 | 1488 |Bedroom - |1 3534 | 0115 08 1993 0.098 98 98
bed2 1 |sysBock: ~|Zone| 222 | 1776 |Bedroom |1 3432 | o012 95 2033 0.1 100 100
liv/kit 1 |sysBockt | Zone | 493 | 4930 |kichen - |2 5744 | 0.187 159 5174 0.255 | 255 255
din 1 |sysBlocks - | Zone | 18425 | 1474 | other ~]o 3497 | 0.114 97 2620 0.129 129 129
pdr 1 |sysBlocks ~ | Zone | 102 816 | other ~]o 3002 I 0.098 83 1032 I 0.051 51 83
util 1 |sysBlocki | Zone | 595 476 | other ~|o 1848 0.06 51 769 0.038 38 51
Total | — | | - | 17855 | 157155 | - | 4 | 30762 = 1 | 80 | 20289 | 1 | 1000 | 1045




SOFTWARE

e | S E2 S Zooming in ...
mbed 4411 0.217 217

mbath 1310 0.065 64

bath2 948 0.047 47 . .

—r o T ooos T 6 This is the total

bed?2 2033 0.1 100 o .

liv/kit 5174 0.255 255 COOIIng Ioad Of lUSt
din 2620 0129 | 129 the rooms.

pdr 1032 0.051 51 .

" It does not include

infiltration and other
whole house loads.




SOFTWARE

“Room ame || SensConing | Coning | Coor .
mbed 2411 0217 | 217 TOtaI COOIIng
mbath 1310 0.065 | 64 .

— S R S airflow based
bed3 1993 0.098 | o8

- T o1 T 300 on selected
liv/kit 5174 0255 | 255 .

din 2620 0.129 eqU|Pment.

odr 1032 0.051 .

uti 769 0.038 : Ente red IN the
. Tota || 20289 | 1 MD

Manual S




ROOM AIRFLOWVS

Note:

This example is using a 2'/2 ton system and has 400
CFM/ton at 0.5 inches of water column.

These are common numbers used in examples or when
the actual equipment is not known.

The actual numbers used must come from the
manufacturer’s fan tables of the air handler selected.



ROOM AIRFLOWVS

rRmm Name Seniucac:juling mig%

mbed 4411 0217 SO, where do
mbath 1310 0.065 |

path? 98| ooar | these room
bed3 1993 0.098 |

bed? 2033 | o airflows come
liv/kit 5174 0.255

din 2620 0.129 |

ndr 1032 0.051 frO m 7

util 769 0.038

. Total | 20289 | 1




ROOM AIRFLOWVS

rRmm Name

mbed
mbath
bath2
bed3

bed2

liv/kit

din

pdr

util

~ Total

Room airflow is
proportional to
room load




ROOM AIRFLOWVS

rRmm Name

In other words,

if a room is 10% of
the total load,

it should get 10% of
the air.

mbed
mbath
bath2
bed3
bed2
liv/kit

din

pdr

util

. Total




ROOM AIRFLOWVS

rﬂmm Name SE"?_EE?__’““"Q Eriﬂig% ngl::‘lg
mbed aq11 | 0217 |\ 217
mbath 1310 || o0.065 || 64
bath2 948 || 0.047 | |47
bed3 1993 | | 0.098 | |98
bed? 208 || 01 |00 _
liv/kit 5174 || 0.255 |] 255
din 2620 \| 0129 |/ 129
pdr 1032\ 0.051 51
util 769 0.038 38

.~ Total | 20289 ~~ | 1000 |

“Cooling Fraction”
represents the fraction
(percent) of the total
load that that room’s
load represents.



ROOM AIRFLOWVS

rRmm Name

mbed
mbath
bath2
bed3
bed2
liv/kit
din
pdr

util

It’s calculated by dividing
the room load by the
total room load.

4411720289 = 0217



ROOM AIRFLOWVS

rRmm Name

mbed
mbath
bath2
bed3
bed2
liv/kit
din
pdr

util

S50, in this example the
kitchen is 21.7% of the
cooling load.

4411720289 = 0217



ROOM AIRFLOWVS

rRmm Name

This means that the

kitchen needs 21.7% of
the air.

mbed
mbath
bath2
bed3
bed2
liv/kit
din
pdr

util

4411720289 = 0217



ROOM AIRFLOWVS

rﬂ s [ S Sen?— Ea?juling Coollng Cooling

bed e The total airflow is

mbath 1310 . qe )
v oas multiplied by the room’s
bed3 1993 . .

bed2 2033 cooling fraction to get
liv/kit 5174

di 2620 the room’s cooling cfm.
pdr 1032

util 769

. Total || 20289

0.217 x 1000 =217

Don’t worry about small roundoff error.



ROOM AIRFLOWVS

rRmm Name

Sens Cooling

Load

Each room’s

mbed

4411

mbath

1310

cooling fraction is

bath2

948

bed3

1993

multiplied by the

bed2

2033

liv/kit

5174

total CFM to get

din

2620

pdr

1032

each room’s

util

769

~ Total

20289

target airflow

They will add up to the total.



ROOM AIRFLOWVS

“RoomName || Sem Cooina | Cootna | Coote

mbec s | oz | aw This table represents
mbath 1310 0065 | 64 e
pat? s | oo | a7 each room’s “fair
bed3 1993 0098 | 98 ’s

bed? 2035 | o1 | 100 share’ of the total
iv/kit 5174 0255 | 255

din 2620 0129 | 129 airflow.

pdr 1032 0051 | 51

util 769 0038 | 38

.~ Total | 20289 | 1 | 1000 |




ROOM AIRFLOWVS

rﬂmm Name SE"?_EE?__’““"Q mi';% ng':.l;g
mbed 4411 0.217 217
mbath 1310 0.065 64
bath2 948 0.047 47
bed3 1993 0.098 08
bed2 2033 0.1 100
liv/kit 5174 0.255 255
din 2620 0.129 129
pdr 1032 0.051 51
util 769 0.038 38
. Total || 20289 | 1 | 1000 |

This is VERY useful

information and was
relatively easy to obtain, but
only because we did room by
room load calcs.



ROOM AIRFLOWVS

mere LD 2R [0
mbed 6632 0.216 183
o pelele
IWMI
I 0115 || 98
||m
| 3407 | oma || o7
E|
l”t" = Il typically runs on a lower fan speed
-

in heating mode.

The same process is done to
determine the heating CFM for
each room.

Notice that the heating total CFM

(850) is lower than the cooling total
CFM (1000)

This is because the air handler




ROOM AIRFLOWVS

The heating CFM is

Cooling
CFM
64|

Heating
CFM

183

compared to the cooling
CFM for each room.

Ducts should be sized to
e the higher of the two.

5 | s |4m  Note that in a couple cases
the heating CFM is higher.




Heating
CFM

183

Cooling
CFM
64|

ROOM AIRFLOWVS

The next step is to
size the supply
branches.

(The ducts going to
each room.)



Heating
CFM

183

Cooling
CFM
64|

ROOM AIRFLOWVS

To size ducts we need
to know airflow, which
we now have, and
another number, called
‘“friction rate”’.



FRICTION RATE

Friction Rate (FR)

= FR is a number used to size ducts based on

= design static pressure - the pressure at which the air
handler will deliver the design CFM

® pressure losses and

= total equivalent lengths.



FRICTION RATE

Friction Rate (FR)

= It’s the number used on a duct slide rule (do not confuse
it with external static pressure that is used to determine
the airflow of the air handler)

= The units of FR are inches of water column per 100 feet.

" The equation for FR is:

(available static pressure) x 100 / (total equivalent length)



FRICTION RATE

Equivalent Lengths

= Manual D accounts for
resistance created by
various fittings in the duct
system, by equating them
to the resistance of a
certain length of straight
duct hence the name
“equivalent length”.




FRICTION RATE

Equivalent Lengths

" For example: the resistance
created by a simple 90-
degree bend can have the
same resistance as between
|5 and 30 feet of straight
duct, depending on the
velocity of the air and the
radius of the bend.




FRICTION RATE

Equivalent Lengths rf:)
= The resistance to airflow created by a T-wye, EL=10
depends on which direction the air is going. Twye
EL = 25’ 3

" For the air going straight, the resistance is
equal to about |0 feet of straight duct, but
the air being diverted off at an angle might
have a resistance equal to 25 feet of straight
duct.

Images from HVAC 1.0 — Introduction to Residential HVAC Systems




FRICTION RATE

Equivalent Lengths

= By adding up the equivalent lengths of all the fittings in a single run with the
actual lengths of the duct itself, we get the total equivalent length (TEL)

for that run.

= That number can be plugged into the formula and a friction rate can be
calculated for each specific run.

= The good news is that the software does all this math for you.

(available static pressure) x 100 /@quivalent@




FRICTION RATE

Equivalent Lengths

= Very long runs with lots of fittings will have a very high TEL,
which will result in a lower friction rate, which might result
in a larger duct.

= That’s why on some Manual D designs you might see two
similar airflows calling coming from two different size ducts.
One run probably has a lot more resistance and a different
friction rate.



FRICTION RATE

Friction Rate (FR)

" FR represents how much static pressure can be “used up” as the
air passes through the ducts.

" Lower friction rate = bigger ducts.
= FR is lower for longer runs than for shorter runs.
" 0.09 to 0.1 are common FRs for simple systems like this example.

" For a detailed explanation of Friction Rate, visit the blog
www.russellking.me and search for “friction rate”.



http://www.russellking.me/

FRICTION RATE

tep 1: Manufacturer Blower Data

This table shows
Sop 3 Ao St Prossur (A5 how Friction Rate is

Losses for Cooling ASP = (ESP-CSL)=(0.5 - 0.36) =

s calculated by a
Direct Expansion Refrigerent Coil | 0.21 |

0.21
= Step 4 Total Effective Length

mmﬂ::::grz % Supply Side TEL + Return Side TEL = ( 84 + 70) = SOftwa're Program°

Heat Exchanger [D 154feet

Low Efficiency Filter | 0

High Or Mid ncy Filter m Step 5 Friction Rate Design Value

Electronic Filter @ FR = ASP*100/TEL = (0.14) * 100 / 154 = It iS based On ACCA

Humiditer (0| Wl 0 694 \WC/100

. — Manual D’s Friction

UvlightsAndOtherDevicesinput | 0

U om Rate Worksheet.

TotalComponentLossText 0.36 IWC




FRICTION RATE

Another way to size ducts is to use
a duct calculator (aka, duct slide i M
rule or “duct-u-lator”)

= These are two examples.

= Some are only for one type of duct

material (e.g., vinyl flex or sheet
metal)

= Make sure you use the right type.




SIZING DUCTS

This table is based on a duct slide rule using a
friction rate of 0.1

We can use this table to size flex ducts, but
only when the friction rate is 0.1.

Choose the size of duct that provides the next
largest airflow to what you need.

For example, if you need 89 cfm, you will choose
a 7" duct because a 6” duct will only give you 80
cfm.

Duct
Diameter

Air Flow
CFM

4”

20

5”

50

6”

80

7"

120

8"

170

9"

230

10"

300

12

500

14"

740

16"

1050

18"

1400

20"

1875




SIZING DUCTS

Notice the difference in airflow by going up just one size
(e.g.,6” to 77)

= 6” =80 cfm
= 77=120 cfm

That’s a 50% increase in airflow by just going up one size!

Conversely, that’s a 33% reduction by going down one
size.

So, if you undersize by one duct size on every duct, you
risk losing |/3 of your total airflow.

Duct Air Flow
Diameter CFM
4’ 20
5 50
6 80
7" 120
g’ 170
9" 230
10” 300
12" 500
14" 740
16" 1050
18 1400
20" 1875




SIZING DUCTS

Some installers only use even size ducts.
No 5", 7" or 9”

If this is the case, round UP to the next even
size.

Never round down a size.

Rounding up will improve airflow and overall
system performance!

Duct
Diameter

Air Flow
CFM

4"

20

| ]

|l

o

JU

6"

80

L ¥ )]

/

AN
14V

8"

170

b s W

9"

LJu

10"

300

12

500

14"

740

16"

1050

18"

1400

20"

1875




SIZING DUCTS

R
= The software has formulas built into H Sonen H Ao H FEﬂg” \ Dameter

it for sizing ducts that are like the
formulas used by duct calculators.

= |t uses the airflow, friction rate and

type of duct material to size the
ducts.

® Here are the results for our
example:




SIZING DUCTS

" The next step is to size
the trunks.

= Since trunks serve more
than one duct, they need
to be able to handle all of
the air for the ducts that
they serve.



SIZING DUCTS

" To do this, just sum the
target airflows of the
branches downstream.



SIZING DUCTS

For example:

" |f one duct needs 47 cfm
and the other duct needs
98 cfm, the trunk serving
both of these must be
able to handle 145 cfm

P N

<7CF \
= ; t / _—*’:'

i
T )

4 4 .
o

y ~§\\ 98 CFM

b /\40



SIZING DUCTS

= The next step is to size
the return ducts.

= If you have more than one
return grille, you must
decide which rooms are
going to be served by
which return.



SIZING DUCTS

" To do this you must each

assign supply registers to a
return.

= This is somewhat arbitrary
if there are more than one
return.

= Just determine which air is
most likely to be drawn
toward each return.




SIZING DUCTS

= |f a return is behind a closeable
door, then all supplies on that
side of the door should be
assigned to that return.

= This example has a return in the
master suite. All supply
registers in the master suite
should be assigned to this
return.

= All the other supplies should be
assigned to the main return




SIZING DUCTS

oty | om, | Atcow it | Oorr | g | Voot S0 [y peums -
T h M b I ] SBO1.1 mbed 109 0.11 7 2 407 12x8 sT2 | rB2(Mbed(a)) + | vinyl Flex v
I S ta e 1 SB01.2 mbed 109 0.09 7 3 407 12x8 ST1 RB2(mbed(4)) v | Vinyl Flex v
] SB02.1 mbath 64 0.09 6 4 328 10x6 ST2 | RB2(mbed(4)) v | Vinyl Flex v
summa ri Zes t h e _ SB 03.1 bathz | 47 0.09 5 3 342 8x6 ST4 | RB1(batz() “[viiFex
i SB04.1 bed3 98 0.1 7 5 367 12x8 ST4 RB1(bath2(1)) ~ | Vinyl Flex v
. | SB 05.1 bed2 100 0.09 7 13 375 12x8 ST3 RB1(bath2(1)) v | Vinyl Flex v
en t| re d u Ct Sy Ste m f SB 06.1 liv/kit 128 0.07 8 7 365 12x8 ST7 | reathz) v | vinylFlex  ~
SB 06.2 liv/kit 128 0.06 8 24 365 12x8 ST7 RB1(bath2(1)) v | Vinyl Flex v
. SB07.1 din 129 0.08 8 4 370 12x8 ST5 RB1(bath2(1)) v | Vinyl Flex v
for this example. Y S S T S S N T S T R [T
SB 09.1 util 51 0.09 B 6 375 12x6 ST6 RB1(bath2(1)) v | Vinyl Flex v
ST Number -~ || Amow | Frictlon | Diameter || Length | Veloclty Trunk # — Type
ST1 == 282 0.09 10 6 517 == handler = Vinyl Flex v
ST2 = 173 0.09 8 1 496 = ST1 = Vinyl Flex v
ST3 245 0.09 10 4 449 handler = Vinyl Flex v
ST4 - 145 0.09 8 2 415 - ST3 — Vinyl Flex v
ST5 263 0.07 10 24 482 handler = Vinyl Flex v
ST6 = 134 0.07 8 7 384 === ST5 = Vinyl Flex v
ST7 255 0.06 12 6 325 handler = Vinyl Flex v
! RBNumber Location | AtEOW | Friction | Diameter | Length | Velooly | Ginchegy | Trunk # - Type
RB1 bath2 763 0.06 16 20 547 30x20 handler = Vinyl Flex v
RB2 mbed 282 0.09 10 14 517 20x 20 handler = Vinyl Flex v
{ wromer |~ | Ao e o o vty | [ e




SIZING DUCTS

S imaey || oo, | Auciw | Feton | Dl | Longh | Veoty | Seloet | tuncs | maums e
SB01.1 mbed 109 0.11 7 2 407 12x8 ST2 RB2(mbed(4)) v | Vinyl Flex v
SB01.2 mbed 109 0.09 7 3 407 12x8 ST1 RB2(mbed(4)) v | Vinyl Flex v
SB 021 mbath 64 0.09 6 4 328 10x6 ST2 RB2(mbed(4)) v | Vinyl Flex v
| SB 03.1 bath2 47 0.09 5 3 342 8x6 ST4 RB1(bath2(1)) v | Vinyl Flex v
S u P P Iy B ra n C h e S i SB04.1 bed3 98 0.1 7 5 367 12x8 ST4 RB1(bath2(1)) ~ | Vinyl Flex v
| SB 05.1 bed2 100 0.09 7 13 375 12x8 ST3 RB1(bath2(1)) v | Vinyl Flex v
1 SB 06.1 liv/kit 128 0.07 8 7 365 12x8 ST7 | RB1(bath2(1) v | vinyl Flex v
SB 06.2 liv/kit 128 0.06 8 24 365 12x8 ST7 RB1(bath2(1)) v | Vinyl Flex v
sBoz1 /| din 120 | o008 8 4 370 12x8 ST5 | RB1(bath2(1) v vinytFlex -
\\ ssos1 /| pdr 83 0.07 7 14 310 10x6 | ST6 | Reipatha) v viyiFex
\ SB 09.1 / util 51 0.09 B 6 375 12x6 ST6 RB1(bath2(1)) v | Vinyl Flex v
ST1 == 282 0.09 10 6 517 == handler = Vinyl Flex v
ST2 == 173 0.09 8 1 496 = ST1 = Vinyl Flex v
ST3 245 0.09 10 4 449 handler = Vinyl Flex v
ST4 - 145 0.09 8 2 415 - ST3 — Vinyl Flex v
ST5 263 0.07 10 24 482 handler = Vinyl Flex v
ST6 = 134 0.07 8 7 384 === ST5 = Vinyl Flex v
ST7 255 0.06 12 6 325 handler = Vinyl Flex v

! RBNumber Location | AtEOW | Friction | Diameter | Length | Velooly | Ginchegy | Trunk # - Type
RB1 bath2 763 0.06 16 20 547 30x20 handler = Vinyl Flex v
RB2 mbed 282 0.09 10 14 517 20x 20 handler = Vinyl Flex v

| RN | - Afow Fickn olmeer | logh | Ve | gy - e




SIZING DUCTS

K ooty | oo | Aumew | icton | Dyt [ Largh [ Voioety | 0% [ iy | e e
SB01.1 mbed 109 0.11 7 2 407 12x8 ST2 RB2(mbed(4)) v | Vinyl Flex v
SB01.2 mbed 109 0.09 7 3 407 12x8 ST1 RB2(mbed(4)) v | Vinyl Flex v
SB 021 mbath 64 0.09 6 4 328 10x6 ST2 RB2(mbed(4)) v | Vinyl Flex v
SB 03.1 bath2 47 0.09 5 3 342 8x6 ST4 RB1(bath2(1)) v | Vinyl Flex v
SB04.1 bed3 98 0.1 7 5 367 12x8 ST4 RB1(bath2(1)) ~ | Vinyl Flex v
SB 05.1 bed2 100 0.09 7 13 375 12x8 ST3 RB1(bath2(1)) v | Vinyl Flex v
SB 06.1 liv/kit 128 0.07 8 7 365 12x8 ST7 RB1(bath2(1)) v | Vinyl Flex v
SB 06.2 liv/kit 128 0.06 8 24 365 12x8 ST7 RB1(bath2(1)) v | Vinyl Flex v
SB07.1 din 129 0.08 8 4 370 12x8 ST5 RB1(bath2(1)) v | Vinyl Flex v
SB 08.1 pdr 83 0.07 7 14 310 10x6 ST6 RB1(bath2(1)) v | Vinyl Flex v
SB 09.1 util 51 0.09 B 6 375 12x6 ST6 RB1(bath2(1)) v | Vinyl Flex v
[  st1 \ 282 0.09 10 6 517 handler - Vinyl Flex
ST2 == 173 0.09 8 1 496 = ST1 = Vinyl Flex v
Supply Trunks s e Tow T o T+ T T = Trwas = T
ST4 - 145 0.09 8 2 415 - ST3 — Vinyl Flex v
ST5 263 0.07 10 24 482 handler = Vinyl Flex v
\ sw® [/ 134 0.07 8 7 384 ST5 - VinylFlex v
\, s / 255 0.06 12 6 325 handler — Vinyl Flex  ~
| oNmber | Locaon | AfFow Fidlon Dlamotr | Lawh ey CleSie - e
RB1 bath2 763 0.06 16 20 547 30x20 handler = Vinyl Flex v
RB2 mbed 282 0.09 10 14 517 20 x 20 handler = Vinyl Flex v
| RN | - Afow Fickn olmeer | logh | Ve | gy - e




SIZING DUCTS

K ooty | oo | Aumew | icton | Dyt [ Largh [ Voioety | 0% [ iy | e e
SB01.1 mbed 109 0.11 7 2 407 12x8 ST2 RB2(mbed(4)) v | Vinyl Flex v
SB01.2 mbed 109 0.09 7 3 407 12x8 ST1 RB2(mbed(4)) v | Vinyl Flex v
SB 021 mbath 64 0.09 6 4 328 10x6 ST2 RB2(mbed(4)) v | Vinyl Flex v
SB 03.1 bath2 47 0.09 5 3 342 8x6 ST4 RB1(bath2(1)) v | Vinyl Flex v
SB04.1 bed3 98 0.1 7 5 367 12x8 ST4 RB1(bath2(1)) ~ | Vinyl Flex v
SB 05.1 bed2 100 0.09 7 13 375 12x8 ST3 RB1(bath2(1)) v | Vinyl Flex v
SB 06.1 liv/kit 128 0.07 8 7 365 12x8 ST7 RB1(bath2(1)) v | Vinyl Flex v
SB 06.2 liv/kit 128 0.06 8 24 365 12x8 ST7 RB1(bath2(1)) v | Vinyl Flex v
SB07.1 din 129 0.08 8 4 370 12x8 ST5 RB1(bath2(1)) v | Vinyl Flex v
SB 08.1 pdr 83 0.07 7 14 310 10x6 ST6 RB1(bath2(1)) v | Vinyl Flex v
SB 09.1 util 51 0.09 B 6 375 12x6 ST6 RB1(bath2(1)) v | Vinyl Flex v
ST Number -~ || Amow | Frictlon | Diameter || Length | Veloclty Trunk # — Type
ST1 == 282 0.09 10 6 517 == handler = Vinyl Flex v
ST2 == 173 0.09 8 1 496 = ST1 = Vinyl Flex v
ST3 245 0.09 10 4 449 handler = Vinyl Flex v
ST4 - 145 0.09 8 2 415 - ST3 — Vinyl Flex v
ST5 263 0.07 10 24 482 handler = Vinyl Flex v
ST6 = 134 0.07 8 7 384 === ST5 = Vinyl Flex v
ST7 255 0.06 12 6 325 handler = Vinyl Flex v
R B h " RaMmber N Locaton | ATE | Flion Dlapenr Longh veiody | GISSE® Tunce - ype
et urn rancnes \>< RB1 Jbathz | 763 | 006 16 20 547 | 30x20 | handler — VinylFlex -
N RB2 > /" mbed 282 0.09 10 14 517 20x 20 handler = Vinyl Flex v
| RN | - | Afiew Fiden Dlmen| Lewh | Veoet | — | Tuke - ype



SIZING DUCTS

K ooty | oo | Aumew | icton | Dyt [ Largh [ Voioety | 0% [ iy | e e
SB01.1 mbed 109 0.11 7 2 407 12x8 ST2 RB2(mbed(4)) v | Vinyl Flex v
SB01.2 mbed 109 0.09 7 3 407 12x8 ST1 RB2(mbed(4)) v | Vinyl Flex v
SB 021 mbath 64 0.09 6 4 328 10x6 ST2 RB2(mbed(4)) v | Vinyl Flex v
SB 03.1 bath2 47 0.09 5 3 342 8x6 ST4 RB1(bath2(1)) v | Vinyl Flex v
SB04.1 bed3 98 0.1 7 5 367 12x8 ST4 RB1(bath2(1)) ~ | Vinyl Flex v
SB 05.1 bed2 100 0.09 7 13 375 12x8 ST3 RB1(bath2(1)) v | Vinyl Flex v
SB 06.1 liv/kit 128 0.07 8 7 365 12x8 ST7 RB1(bath2(1)) v | Vinyl Flex v
SB 06.2 liv/kit 128 0.06 8 24 365 12x8 ST7 RB1(bath2(1)) v | Vinyl Flex v
SB07.1 din 129 0.08 8 4 370 12x8 ST5 RB1(bath2(1)) v | Vinyl Flex v
SB 08.1 pdr 83 0.07 7 14 310 10x6 ST6 RB1(bath2(1)) v | Vinyl Flex v
SB 09.1 util 51 0.09 B 6 375 12x6 ST6 RB1(bath2(1)) v | Vinyl Flex v
ST Number -~ || Amow | Frictlon | Diameter || Length | Veloclty — | Trunk# - Type
ST1 == 282 0.09 10 6 517 == handler = Vinyl Flex v
N R T k ST2 173 0.09 8 1 496 ST1 - vinyl Flex v
O et u r n r u n S ST3 245 0.09 10 4 449 handler = Vinyl Flex v
ST4 - 145 0.09 8 2 415 - ST3 — Vinyl Flex v
( Both t ru n I (S We re ST5 263 0.07 10 24 482 handler - Vinyl Flex v
ST6 = 134 0.07 8 7 384 === ST5 = Vinyl Flex v
. ST7 255 0.06 12 6 325 handler — Vinyl Flex v
attac h (S d d Irect Iy to | RB Number Location | AtEOW | Friction | Diameter | Length | Velooly | Ginchegy | Trunk # - Type
RB1 bath2 763 0.06 16 20 547 30x20 handler = Vinyl Flex v
retu rn P I e n u m .) \' RB2 mbed 282 0.09 10 14 517 20x 20 handler == Vinyl Flex v
S Rt | - Afow Fickn vumeer | logh | Ve | . quy - e



SIZING DUCTS

. SB Number Room j(Fl icti i i i
| Friction | Diameter || Length | Velocity | Register
| (Does not match EG) | Served %FM & H Rate | Inches | Feet | FPM | Size(n) TTUnk# Retum # Type
. | SB 011 moed [/ 100 | o1 7 2 407 12x8 | sST2 [ Re2(mbeda) JviyiFex
A| rﬂ ow 1 SB 01.2 mbed 109 0.09 7 3 407 12x8 ST1 | RB2(mbed(4) v [viyiFex  ~
] SB02.1 mbath 64 0.09 6 4 328 10x6 ST2 | RB2(mbed(4)) v | Vinyl Flex v
SB 03.1 bath2 47 0.09 5 3 342 8x6 ST4 RB1(bath2(1)) v | Vinyl Flex v
SB 04.1 bed3 98 0.1 7 5 367 12x8 ST4 RB1(bath2(1)) ~ | Vinyl Flex v
SB 05.1 bed2 100 0.09 7 13 375 12x8 ST3 RB1(bath2(1)) v | Vinyl Flex v
SB 06.1 liv/kit 128 0.07 8 7 365 12x8 ST7 RB1(bath2(1)) v | Vinyl Flex v
SB 06.2 liv/kit 128 0.06 8 24 365 12x8 ST7 RB1(bath2(1)) v | Vinyl Flex v
SR 07.1 din 129 0.08 8 4 370 12x8 ST5 | RB1(bath2(1)) v | vinyl Flex v
SB 08N pdr 83 0.07 7 14 310 10x 6 ST6 | RBi(bath2(1)) v | Vinyl Flex v
SB09.1 N uti 51 0.09 5 6 375 12x6 ST6 | RB(bath2(1)) v | vinyiFlex  ~
Stmber | N Afiow| i Olmetr Lowh| Vesdy . nwe - e
ST1 282 0.09 10 6 517 handler - Vinyl Flex v
ST2 = 173 0.09 8 1 496 = ST1 = Vinyl Flex v
ST3 245 0.09 10 4 449 handler = Vinyl Flex v
ST4 - 145 0.09 8 2 415 - ST3 — Vinyl Flex v
ST5 263 0.07 10 24 482 handler = Vinyl Flex v
ST6 134 0.07 8 7 384 ST5 - Vinyl Flex v
ST7 255 0.06 12 6 325 handler = Vinyl Flex v
]
I . AirFlow | [Friction | Diameter | Length | Velocity | Grille Size _
. 5 e e \ CFM | Rate | Inches | Feet | FPM | (inches) | "unk# e
RB1 bathz [\ 763 | 0.06 16 20 547 | 30x20 [ handler - VinylFlex
RB2 mbed |\ 282 || 0.9 10 14 517 | 20x20 | handler -~ VinylFlex -
{ . irFl Friction || Diameter || Length | Velocity . _
' Farbil e &FQ Rate | Inches | Feet | FPM L Type




SIZING DUCTS

- : . ; . :
P oo ey | ooy | Adow | pleidy | Dipser | Lorgh | vecely | SoU%S! | tunks | Roums -
SB 011 mbed 109 [/ o 7 2 407 12x8 ST2 | rB2(mbed(a)) Jvinytrex  ~
] SB 01.2 mbed 109 0.09 ‘\ 7 3 407 12x8 ST1 | RB2(mbed(4)) v | Vinyl Flex v
F ri Cti O n Rat e ! SB02.1 mbath 64 } 009 [\ 6 4 328 10x6 ST2 | RB2(mbed(a)) « | vinyl Flex v
| SB 03.1 bath2 a7 009 || s 3 342 8x6 ST4 | RB1(bath2(1)) v | vinyl Flex v
i SB 04.1 bed3 98 0.1 7 5 367 12x8 ST4 RB1(bath2(1)) ~ | Vinyl Flex v
SB 05.1 bed2 100 0.09 7 13 375 12x8 ST3 RB1(bath2(1)) v | Vinyl Flex v
SB 06.1 liv/kit 128 0.07 8 7 365 12x8 ST7 RB1(bath2(1)) v | Vinyl Flex v
SB06.2 liv/kit 128 0.06 8 24 365 12x8 ST7 | RB1(bath2(1) v | vinyl Flex v
SB 071N din 129 0.08 8 4 370 12x8 ST5 | RB1(bath2(2)) v vinyiFlex  ~
SB081 [N\ _pdr 83 0.07 7 14 310 10x 6 ST6 | RBI(bath2(1)) v vinyiFlex  ~
SB 09.1 uti 51 0.09 B 6 375 12x6 ST6 RB1(bath2(1)) v | Vinyl Flex v
ST Number oy | Friction || Dpmeter | Length | Veloclty Trunk # — Type
ST1 = 282 0.09 10 6 517 == handler = Vinyl Flex v
ST2 = 173 0.09 8 1 496 = ST1 = Vinyl Flex v
ST3 245 0.09 10 4 449 handler = Vinyl Flex v
ST4 - 145 0.09 8 2 415 - ST3 — Vinyl Flex v
ST5 263 0.07 10 24 482 handler = Vinyl Flex v
ST6 == 134 0.07 8 7 384 == ST5 = Vinyl Flex v
ST7 255 0.06 12 6 325 handler = Vinyl Flex v
! . e . . - -
| RB Number Location A'c’;'::'h‘;“‘\ Fricion | Piameter | Length | Velogly | Cranasy || Trunk # - Type
RB1 bath2 763 0.06 16 20 547 30x20 handler = Vinyl Flex v
RB2 mbed 282 0.09 y 10 14 517 20x 20 handler = Vinyl Flex v
! RT Number | ATEOW Sréc"!i”:? Dlarheter || Length || Velocly Trunk # - Type




SIZING DUCTS

I (Dﬂéigunﬂ)tg; EG) ge?s:and Alcr:I::I;w ngattlgn o ches \ ngeg:h Vggﬂty g?zggs(gﬁ)r Trunk # Return # Type
SB 01.1 mbed 109 o [/ 7 2 407 12x 8 ST2 | RB2(mbed(4) ] vinyirex  ~
- SB 01.2 mbed 109 009 |[ 7 3 407 12x8 ST1 | RB2(mbed(4) v vinyiFlex
D S . 1 SB 02.1 mbath 64 009 [[] 6 4 328 10x 6 ST2 | RB2(mbed(4)) « | vinyl Fiex v
u Ct I Z e ] SB03.1 bath2 47 0.09 5 3 342 8x6 ST4 RB1(bath2(1)) v | Vinyl Flex v
SB 04.1 bed3 98 0.1 7 5 367 12x8 ST4 RB1(bath2(1)) ~ | Vinyl Flex v
SB 05.1 bed2 100 0.09 7 13 375 12x8 ST3 RB1(bath2(1)) v | Vinyl Flex v
SB 06.1 liv/kit 128 0.07 8 7 365 12x8 ST7 RB1(bath2(1)) v | Vinyl Flex v
SB962 liv/kit 128 0.06 8 24 365 12x8 ST7 | RB1bathz) v | vinylFlex  ~
SB 07.1 \ din 129 0.08 8 4 370 12x 8 ST5 | RBI(bath2(1)) v | vinyl Flex v
SB 08.1 83 0.07 7 14 310 10x 6 ST6 | RBI(bath2(1) v | vinyl Flex v
SB 09.1 util 0.09 B 6 375 12x6 ST6 RB1(bath2(1)) v | Vinyl Flex v

-

ST Number — | ATEOW \Pgﬁg Diarheter || fength || Velocly Trunk # — Type
ST1 282 0.09 10 6 517 handler — Vinyl Flex v
ST2 = 173 0.09 8 1 496 = ST1 = Vinyl Flex v
ST3 245 0.09 10 4 449 handler = Vinyl Flex v
ST4 - 145 0.09 8 2 415 - ST3 — Vinyl Flex v
ST5 263 0.07 10 24 482 handler = Vinyl Flex v
ST6 134 0.07 8 7 384 ST5 — Vinyl Flex v
ST7 255 0.06 12 6 325 handler = Vinyl Flex v

I . e . . - -

! RBNumber Location | AEOW | Friction | Diameter [[Length | Velooly | Ginchagy | Trunk # - Type
RB1 bath2 763 006 || 16 20 547 | 30x20 [ handler - Vinyl Flex
RB2 mbed 282 | 009 |\ 10 A 14 517 | 20x20 | handler -~ VinylFlex -

' RTNumber | AlROW | Friction Eﬁ Length | Veloclty Trunk # - Type




SIZING DUCTS

N oty | Soom | Audow | Fictn | Dlatr | fergh Vot | 0% | tums  noums e
SB 011 mbed 109 0.11 7 2 407 12x8 ST2 RB2(mbed(4)) v | Vinyl Flex v
SB 01.2 mbed 109 0.09 7 V 3 \ 407 12x8 ST1 | RB2(mbed(4)) v | Vinyl Flex v
SB 02.1 mbath 64 0.09 6 4 328 10x6 ST2 RB2(mbed(4)) v | Vinyl Flex v
| SB 03.1 bath2 47 0.09 5 3 342 8x6 ST4 RB1(bath2(1)) v | Vinyl Flex v
i SB 04.1 bed3 98 0.1 7 5 367 12x8 ST4 RB1(bath2(1)) ~ | Vinyl Flex v
D uct Le N gt h - SB 051 bedz | 100 | 009 7 13 | |375 | 12x8 | S13 | Reipana) vinirex ~
\ SB 06.1 liv/kit 128 0.07 8 7 365 12x8 ST7 | RB1(bath2(1)) v | Vinyl Flex v
2 liv/kit 128 0.06 8 24 365 12x8 ST7 RB1(bath2(1)) v | Vinyl Flex v
SB 07.1 i 0.08 8 4 370 12x8 ST5 RB1(bath2(1)) v | Vinyl Flex v
SB 08.1 0.07 7 14 310 10x6 ST6 RB1(bath2(1)) v | Vinyl Flex v
SB 09.1 009 ~—_5 6 375 12x6 | ST6 | RBipatho() | viyiFex
ST Number ~ | AtHow | Fricton | Diametel | Length “ﬁgﬂ‘y Trunk # — Type
ST1 = 282 0.09 10 6 517 = handler = Vinyl Flex v
ST2 = 173 0.09 8 1 496 = ST1 = Vinyl Flex v
ST3 245 0.09 10 4 449 handler = Vinyl Flex v
ST4 - 145 0.09 8 2 415 - ST3 — Vinyl Flex v
ST5 263 0.07 10 24 482 handler = Vinyl Flex v
ST6 === 134 0.07 8 7 384 == ST5 = Vinyl Flex v
ST7 255 0.06 12 6 325 handler = Vinyl Flex v
I - P . . = -
! RBNumber Location | ATRow | Friction - Diameter b\ Length |[Vewdlty | Cncnesy || Trunk # - Type
RB1 bath2 763 0.06 16 20 547 30x20 handler = Vinyl Flex v
RB2 mbed 282 | 009 10 [\ 517 | 20x20 | handler -~ VinylFlex -
| Rt | - Afw Fiden olmlr Legh Vebdy g - e




SIZING DUCTS

- : - : :
SRR EREEEEE o
SB 011 mbed 109 0.11 7 2 [/ a07 12x8 ST2 | rB2(mbed(a)) Jvinytrex  ~
SB 01.2 mbed 109 0.09 7 3 407 12x8 ST1 RB2(mbed(4)) v | Vinyl Flex v
SB 02.1 mbath 64 0.09 6 4 y 328 10x6 ST2 RB2(mbed(4)) v | Vinyl Flex v
SB 03.1 bath2 47 0.09 5 3 342 8x6 ST4 RB1(bath2(1)) v | Vinyl Flex v
SB 04.1 bed3 98 0.1 7 5 367 12x8 ST4 RB1(bath2(1)) ~ | Vinyl Flex v
SB 05.1 bed2 100 0.09 7 13 375 12x8 ST3 RB1(bath2(1)) v | Vinyl Flex v
D t V I 't f SB 06.1 liv/kit 128 | 007 8 7 365 12x8 | ST7 | Reipathow) N vingiFex ~
ucC €lOClI y T SB 06.2 liv/kit 128 0.06 8 24 365 12x8 ST7 | RB1(bath2(1)) v [viyiFlex  ~
ﬁuﬂ\ din 120 | o008 8 4 370 12x8 | ST5 | Rei(athzq) (vimirex .~
SB 08.1 —pu—] &3 0.07 7 14 310 10x6 | ST6 [ RBiatz(n) fvinyirex -
SB 09.1 util 51 |6 5 [3 375 12x6 ST6 | RB1(bath2(1) v | vinyl Flex v
ST Number | ArRow | Friction ﬁ-"ﬂ Velochty Trunk # — Type
ST1 282 0.09 10 6 517 handler — Vinyl Flex v
ST2 = 173 0.09 8 1 496 = ST1 = Vinyl Flex v
ST3 245 0.09 10 4 449 handler = Vinyl Flex v
ST4 - 145 0.09 8 2 415 - ST3 — Vinyl Flex v
ST5 263 0.07 10 24 482 handler = Vinyl Flex v
ST6 134 0.07 8 7 384 ST5 — Vinyl Flex v
ST7 255 0.06 12 6 325 handler = Vinyl Flex v
! . e . . - -
! RBNumber Location | AtEOW | Friction | Diameter | Length | Velooly | Ginchagy | Trunk # - Type
RB1 bathe | 763 | 0.6 16 20 |\ 547 ]| 30x20 [ handler - VinylFlex
RB2 mbed 282 0.09 10 14 |\ 517 A 20x20 | handler - vinyl Flex
! RT Number -~ | AtHow | Fricton | Diameter | Length \(Se'g? ig ” Trunk # - Type




SIZING DUCTS

oo | S G o et TE Ve B s e e
SB 011 mbed 109 0.11 7 2 407 12x8 \| s12 [ reambeda) v | vinyl Frex v
SB01.2 mbed 109 0.09 7 3 407 12x8 ST1 RB2(mbed(4)) v | Vinyl Flex v
SB 021 mbath 64 0.09 6 4 328 10x6 ‘ ST2 RB2(mbed(4)) v | Vinyl Flex v
SB 03.1 bath2 47 0.09 5 3 342 8x6 ST4 RB1(bath2(1)) v | Vinyl Flex v
SB04.1 bed3 98 0.1 7 5 367 12x8 ST4 RB1(bath2(1)) ~ | Vinyl Flex v
SB 05.1 bed2 100 0.09 7 13 375 12x8 ST3 RB1(bath2(1)) v | Vinyl Flex v
| SB 06.1 liv/kit 128 0.07 8 7 365 12x8 ST7 RB1(bath2(1)) v | Vinyl Flex v
R e gi Ste r S i Z e SB 06.2 liv/kit 128 0.06 8 24 365 12x8 ST7 | RB1(bath2(1)) v | Vinyl Flex v
SB07.1 din 129 0.08 8 4 370 12x8 ST5 RB1(bath2(1)) v | Vinyl Flex v
. SB 08.1 pdr 83 0.07 7 14 310 10x6 ST6 RB1(bath2(1)) v | Vinyl Flex v
(O Pt' O n al , d O n e I ate r’) _ SR09.1 | uti_ | 51 0.09 5 | 6 | 375 || 12x6 ||ST6 | reipatoq) v | viny1 Flex v
ST Number — (| Ao Ericton | Dameter | Lengh V‘;;'EﬁF Trunk # — Type
ST1 == 282 0.09 10 6 517 == nandler = Vinyl Flex v
ST2 == 173 0.09 8 1 496 = ST1 = Vinyl Flex v
ST3 245 0.09 10 4 449 handler = Vinyl Flex v
ST4 - 145 0.09 8 2 415 - ST3 — Vinyl Flex v
ST5 263 0.07 10 24 482 handler = Vinyl Flex v
ST6 = 134 0.07 8 7 384 === ST5 = Vinyl Flex v
ST7 255 0.06 12 6 325 handler = Vinyl Flex v
I - P . . = -
! RBNumber Location | ATEiow | Friction | Diameter | Length | Velocity H::fhﬁge A Trunk # - Type
RB1 bath2 763 0.06 16 20 547 |\ 30x20 /] handler - Vinyl Flex
RB2 mbed 282 0.09 10 14 517 \20 X 20/ handler = Vinyl Flex v
| Rt | - Aow Fickn vumeer | igh | veey | \o/ quws - e




SIZING DUCTS

Which trunk
serves each
supply branch

W sB Number Room | AirFlow | Friction | Diameter | Length | Velocity | Register
| (DoesnotmatchEG) | Served | CFM | Rate | Inches | Feet | FPM | Size (in) f‘“k & Return # Type
SB 011 mbed 109 0.11 7 2 407 12x8 || s12 | reambed) Vinyl Flex v
SB01.2 mbed 109 0.09 7 3 407 12x8 ST1 RB2(mbed(4)) Vinyl Flex v
SB 021 mbath 64 0.09 6 4 328 10x6 v ST2 RB2(mbed(4)) Vinyl Flex v
SB 03.1 bath2 47 0.09 5 3 342 8x6 ST4 Bi(bath2(1)) Vinyl Flex v
SB04.1 bed3 98 0.1 7 5 367 12x8 ST4 Bl(bath2(1)) Vinyl Flex v
SB 05.1 bed2 100 0.09 7 13 375 12x8 ST3 Bi(bath2(1)) Vinyl Flex v
\f SB 06.1 liv/kit 128 0.07 8 7 365 12x8 ST7 | AB1batha() Vinyl Flex
liv/kit 128 0.06 8 24 365 12x8 ST7 RB1(bath2(1)) Vinyl Flex v
SB07.1 129 0.08 8 4 370 12x8 ST5 RB1(bath2(1)) Vinyl Flex v
SB 08.1 par 83 | 0or—4—2 | 14 30 | 10x6 || ST6 | Rbibanzw) Vinyl Flex -
SB 09.1 util 51 0.09 5 | &5 12x6 ST6 | Rp1(bath2(1) Vinyl Flex v
ST Number -~ || Amow | Frictlon | Diameter || Length | Veloclty T Trunk # — Type
ST1 == 282 0.09 10 6 517 == handler = Vinyl Flex v
ST2 = 173 0.09 8 1 496 = ST1 = Vinyl Flex v
ST3 245 0.09 10 4 449 handler = Vinyl Flex v
ST4 - 145 0.09 8 2 415 - ST3 — Vinyl Flex v
ST5 263 0.07 10 24 482 handler = Vinyl Flex v
ST6 = 134 0.07 8 7 384 === ST5 = Vinyl Flex v
ST7 255 0.06 12 6 325 handler = Vinyl Flex v
! . P . . = - ]
| RB Number Location | AtEOW | Friction | Diameter | Length | Velooly | Ginchegy | Trunk # - Type
RB1 bath2 763 0.06 16 20 547 | 30x20 [\handler - Vinyl Flex
RB2 mbed 282 0.09 10 14 517 20 x 20 \andler[{ - Vinyl Flex v
| RTNmber | - Afw Fiden Olmelr legh vebdy gk - e




SIZING DUCTS

S ot | £oomy | Accow | Fictn | lamer | g veody Zetelt [ s/ poums -
SB01.1 mbed 109 0.11 7 2 407 12x8 ST2 RB2(mbed(4)) v \Vinyl Flex v
. . = SB 01.2 mbed 109 0.09 7 407 12x8 ST1 } RB2(mbed(4)) v \inyiFex  ~
T h I S C O I u m n I S ] SB 02.1 mbath 64 0.09 6 4 328 10x6 ST2 | | RB2(mbed(4)) v Q'nyl Flex v
| SB03.1 bath2 47 0.09 5 3 342 8x6 ST4 RB1(bath2(1)) v | Viyl Flex v
h i SB04.1 bed3 98 0.1 7 5 367 12x8 ST4 RB1(bath2(1)) ~ | Vihyl Flex v
W e re yo u 1 SB 05.1 bed2 100 0.09 7 13 375 é:-x-a’ S RB1(bath2(1)) v | Vihyl Flex v
. | SB 06.1 liv/kit 128 0.07 8 (7/ 485" 12x8 ST7| | rB1(bath2(1)) v | Vi Flex v
wou I d aSSI g N SB 06.2 liv/kit 128 | 005— —3 | 2 365 12x8 ST7 \ | RB1(bath2(1)) v [nyiFex  ~
SB07.1 (_dio — —T3% | 008 8 4 370 12x8 ST5 \| RB1(bath2(1)) Nfiyirex <~
)B.oad/ pdr 83 0.07 7 14 310 10x6 ST6 | RB1(bath2(1)) v ¥vinyl Flex v
th e b ra n C h e S to | SB 09.1 | wi | st [ o009 | 5 | 68 | 35 | 12x6 | sT6 |Rewvane | viny1 Fiex v
. ST Number -~ || Amow | Frictlon | Diameter || Length | Veloclty Trunk # \ — / Type
d |ffe re N t ST1 282 0.09 10 6 517 handler = vinyl Flex v
ST2 173 0.09 8 1 496 ST1 — Vinyl Flex v
M f h ST3 245 0.09 10 4 449 handler - Vinyl Flex v
retu r n S ’ I t e re ST4 145 0.09 8 2 415 ST3 — Vinyl Flex v
ST5 263 0.07 10 24 482 handler = Vinyl Flex v
a re m O re th a n ST6 134 0.07 8 7 384 ST5 — Vinyl Flex v
ST7 255 0.06 12 6 325 handler = Vinyl Flex v
! . e . . - -
one. | RB Number Location | AtEOW | Friction | Diameter | Length | Velooly | Ginchegy | Trunk # - Type
RB1 bath2 763 0.06 16 20 547 30x20 handler = Vinyl Flex v
RB2 mbed 282 0.09 10 14 517 20x 20 handler = Vinyl Flex v
( wrvmbs | | Arcow | Fomon | lomonr [ oo [yl | [~ e




SIZING DUCTS

W sB Number Room | AirFlow | Friction | Diameter | Length | Velocity | Register
| (Does not match EG) | Served H CFM | Rate | Inches | Feet | FPM | Size(n) TTUnk# /i‘“'“ # Type
SBO1.1 mbed 109 0.11 7 2 407 12x8 sT2 /| Re2(mbed@) \ + | vinyl Flex v
. ° 1 SB01.2 mbed 22 888 Z 2 AQ7Z 4 12x8 RB2(mbed(4)) v | Vinyl Flex v
T h e S u P P I I e S I n / \, mbath { 64 0.09 6 4 328 10x6 ST2 \ | RB2(mbed(4)) v | Vinyl Flex v
| SB 03.1 ‘bamz | 47 0.09 5 3 342 8x6 ST4 v | vinyl Flex v
h | SB 04.1 bed3 8 0.1 7 5 367 12x8 ST4 | Re1(bath2(1)) « | vinyl Flex v
t e m a— Ste r 1 SB 05.1 bed2 100 0.09 7 13 375 12x8 ST3 RB1(bath2(1)) v | Vinyl Flex v
| SB 06.1 liv/kit 128 0.07 8 7 365 12x8 ST7 | RBi(bath2(1) v | vinyl Flex v
S u ite a re SB 06.2 liv/kit 128 0.06 8 24 365 12x8 ST7 | RB1(bath2(1) v | vinyl Flex v
SB07.1 din 129 0.08 8 4 370 12x8 ST5 RB1(bath2(1)) v | Vinyl Flex v
. SB08.1 pdr 83 0.07 7 14 310 10x 6 ST6 | RBi(bath2(1)) v | Vinyl Flex v
as S |g n e d to R BZ | SB 09.1 ] wi [ 52 [ oo [ 5 | 6 | 375 | 12x6 | ST6 |[Reipanzw) v | vinyl Flex v
ST Number -~ || Amow | Frictlon | Diameter || Length | Veloclty Trunk # — Type
ST1 == 282 0.09 10 6 517 == handler = Vinyl Flex v
ST2 173 0.09 8 1 496 ST1 - Vinyl Flex v
ST3 245 0.09 10 4 449 handler = Vinyl Flex v
ST4 - 145 0.09 8 2 415 - ST3 — Vinyl Flex v
ST5 263 0.07 10 24 482 handler = Vinyl Flex v
ST6 = 134 0.07 8 7 384 === ST5 = Vinyl Flex v
ST7 255 0.06 12 6 325 handler = Vinyl Flex v
N ReNumber Location | AtEOW | Friction | Diameter | Length | Velooly | Ginchegy | Trunk # - Type
\(RBl bath2 763 0.06 16 20 547 30x20 | handler - Vinyl Flex v
RB2_) mbed 282 0.09 10 14 517 20x20 | handler — Vinyl Flex v
T EEEEE I e




SIZING DUCTS

S o oy | Soom, Asgew | Fiton | vemetr | Langh | vy | St | runks | roum -
SB01.1 mbed 109 0.11 7 2 407 12x8 ST2 RB2(mbed(4)) v | Vinyl Flex v
1 SBO01.2 mbed 109 0.09 7 3 407 12x8 ST1 RB2(mbed(4)) v | Vinyl Flex v
AI I Of th e Oth e r | SB 02.1 mbath 64 0.09 6 4 328 10x 6 ST2 | RBpmbeda) v | vinyl Fex v
\ SB 03.1 bath2\ [ 47 0.09 5 3 342 8x6 ST4_|AB1batn2)\ v [ vinylFlex  ~

. ,

supplies are P oe T [ow 7 T o o o ol T
I v inyl Flex v
f SBo61 || A h 128 0.07 8 7 365 12x8 sT7 | | reapathz() v | vinyiFex -
a S S i g n e d to R B I SB 06.2 liv/kit 128 0.06 8 24 365 12x8 S RB1(bath2(1)) v | vinyl Flex v
SB07.1 din 129 0.08 8 4 370 12x8 ST5 RB1(bath2(1)) v | Vinyl Flex v
SB 08.1 pdr 83 0.07 7 14 310 10x 6 sT6 \[ rRB1(bath2() / v vinyiFlex  ~
SB 09.1 util /4 51 0.09 B 6 375 12x6 ST6 Bl(bath2(1)) / v | Vinyl Flex v

ST Number \__/ AirFlow | Friction | Diameter | Length || Velocity . Trunk # \_/_ Type

CFM Rate Inches Feet FPM

ST1 == 282 0.09 10 6 517 == handler = Vinyl Flex v
ST2 = 173 0.09 8 1 496 = ST1 = Vinyl Flex v
ST3 245 0.09 10 4 449 handler = Vinyl Flex v
ST4 - 145 0.09 8 2 415 - ST3 — Vinyl Flex v
ST5 263 0.07 10 24 482 handler = Vinyl Flex v
ST6 = 134 0.07 8 7 384 === ST5 = Vinyl Flex v
ST7 255 0.06 12 6 325 handler = Vinyl Flex v

!\ RB Number Location | AtEOW | Friction | Diameter | Length | Velooly | Ginchegy | Trunk # - Type
RB1 bath2 763 0.06 16 20 547 30x20 handler = Vinyl Flex v
RB2 mbed 282 0.09 10 14 517 20x 20 handler = Vinyl Flex v

G EEEE I e e




SIZING DUCTS

| Dossnotmatch EG) | served | CrM | Rate | nches. | Femt | Eew’ | Sae(n) | Trunk# Rewm # /T “’\
. . SB 01.1 mbed 109 0.11 7 2 407 12x 8 ST2 | RB2(mbed(4) ] vyirex \
T h IS I aSt CcoO I umn = SB 01.2 mbed 109 0.09 7 3 407 12x8 ST1 | RB2(mbed(4)) | finyirex \
] SB 021 mbath 64 0.09 6 4 328 10x6 ST2 RB2(mbed(4)) v | [Vinyl Flex ¥
a I I OWS y O u t O | SB03.1 bath2 47 0.09 5 3 342 8x6 ST4 RB1(bath2(1)) v i Vinyl Flex \
i SB04.1 bed3 98 0.1 7 5 367 12x8 ST4 RB1(bath2(1)) ~ | Vinyl Flex
o | SB 05.1 bed2 100 0.09 7 13 375 12x8 ST3 RB1(bath2(1)) v Il Vinyl Flex |
S P e C |fy th e d u Ct 1 SB 06.1 liv/kit 128 0.07 8 7 365 12x8 ST7 | RBi(ath2(1) Al vinyirex — ~
SB 06.2 liv/kit 128 0.06 8 24 365 12x8 ST7 RB1(bath2(1)) “ | Vinyl Flex v
SB07.1 din 129 0.08 8 4 370 12x8 | s15 | ooamakamy—3] | Vinyl Flex »
ty P e. —T ssBos:r pdr 83 0.07 7 14 310 10x6 ST6 | RBL(bath2(1)) viyllFiex v
SB 09.1 util 51 0.09 B 6 375 12x6 ST6 RB1(bath2(1)) Vinyl Flex v
[ ] [ ] . e . .
Choices are vinyl STamewr | A Pl |Oatesr [Lagh Vool — e - e
ST1 282 0.09 10 6 517 handler - Vinyl Flex v
ST2 173 0.09 8 1 496 ST1 - Vinyl Flex v
Flex, sheet metal, e e e
ST4 145 0.09 8 2 415 ST3 - Vinyl Flex v
a n d d u ct b Oa rd ST5 263 0.07 10 24 482 handler - Vinyl Flex v
ST6 = 134 0.07 8 7 384 === ST5 = Vinyl Flex
ST7 255 0.06 12 6 325 handler = Vinyl Flex
! . e . . - -
! RBNumber Location | AtEOW | Friction | Diameter | Length | Velooly | Ginchegy | Trunk # - ‘ Type
RB1 bath2 763 0.06 16 20 547 30x20 | handler — WnylFlex [~
RB2 mbed 282 0.09 10 14 517 | 20x20 | handler - Vil Flex [
T N e e T - I ) - w




SIZING DUCTS
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SIZING DUCTS
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SIZING DUCTS

" |tis also a good idea to
show the target airflows
next to each register so
that they can be verified
after the system is
installed.




SIZING DUCTS

" When possible, compare
installed airflows and
static pressure to design
targets.

= This feedback from the
field is critical, especially
if you are just learning
to design systems.




WRAP UP

Where things can go wrong.

Incomplete information or bad assumptions about the house.
House not built the way you were told.

Equipment undersized.

Equipment oversized.

Low total system airflow

Target room flows incorrect — poor balance

Supply register types and locations

Thermostat location

Occupant behavior/expectations



WRAP UP

How to avoid these problems.

Become proficient and confident with the software.
Practice, practice, practice.

Double check your work.

Join user’s groups. Share your designs with others. Ask for feedback and
comments.

Test your designs after they are installed. Airflow, static pressure and duct
leakage. (required in CA for new systems)

Educate homeowners on proper system operation.
Err toward smaller equipment and larger ducts.



Closing

= Continuing Education Units Available

= Contact ggautereaux@co.slo.ca.us for AIA LUs
= Coming to Your Inbox Soon!

= Slides, Recording, & Survey — Please Take It and Help Us Out!
= Upcoming Courses:

= Introduction to Passive House 4hr — (5/1)

Is Mechanical Ventilation Really Necessary? — (5/2)

2022 CALGreen Code for Residential and Non-Residential — (5/4)

Crafting High Performance Enclosures: Roofs, Walls, and Floors — (5/4)

2022 Energy Code: Non-Residential — (5/17)



Thank you!

For more info:
3c-ren.org

For guestions:
Info@3c-ren.org

3Cy
REN

TRI-COUNTY REGIONAL ENERGY NETWORK
SAN LUIS OBISPO -« SANTA BARBARA -+ VENTURA
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