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At the end of each session, you will
be given 5 minutes to complete the
session survey.

« Complete the survey using the
mobile app or paper versions

* Provide the paper surveys to the
room moderator or to the
BetterBuiltNW table

« We appreciate your feedback
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Complete the Session Survey

Accurately Size Your
HVAC in 1 5 MinUtes S —————
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Introduction

Presenters
» Bruce Manclark — CLEAResult
= Christopher Dymond — Northwest Energy Efficiency Alliance

Funding Provided By
= Ultilities of the Pacific Northwest

-----------

faminiihssst==  CHELAN COUNTY

Clark .~ cowunzg | _

!QIDM-D NorthWestern Q) NW Natural’ N\ @Pucsrsoumo ENERGY

POWER. Energy PGE
 oncome company 't "W PACIFIC POWER AN / @) Seattle City Light
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Learning Objectives

Basics
= Know Why Sizing Is Important
= Whatis HVAC ST

HVAC ST

= Create and Account
= Navigate Menus & Find Help
= Enter a Building

Demonstration Of HVAC ST

= Duct Design
= System Sizing
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What is HVAC ST?

Formerly called “SpecPro” . ... Is now called “HVAC Street”

Capabilities
= Accurate zonal heating and cooling loads
= Equipment sizing
= Simple visual duct design

Values
" Free A free online tool
= Accurate
= Easy & Quick for

+ Detailed Results Sizing HVAC systems

= Online Data Management
= Reduce Project Risks

residential and small commercial buildings
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Why is Sizing Important

1: Provides for better room to room comfort
2: Reduces warranty claims
3: Can lower up front costs

equipment

ducts

4: Increases the odd of having compressor based systems
operating at higher levels of efficiency and capacity

5. Smaller ducts can make it easier to get ducts inside the
thermal boundary
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I Why HVAC ST?

HVAC Design Requirements Often Fail

1P




HVAC ST Overcomes Problems

Design

Goals Met

Difficult Data Mining

Web-based process allows for easy data analysis

Lack of QC

Web-based process allows real-time error checking

) Lack of Input Validation

Web-based process allows locked down inputs at a program level

Cost of Software

Lower software costs, shorter learning curve
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Disclaimer

This tutorial will not make you an expert.

To get the most out of this training you should familiar with ACCA
manual J and basics of residential heating and cooling systems

The tool is based on ACCA manual J design calculation method
with assumptions used to expedite small building HVAC system
design. It is not ACCA certified.

This report and any values, estimates and recommendations
included herein are only intended to assist the recipient in
evaluating design options and should not be used in lieu of
professmnal englneerlng services. Moreover, results are
provided "as is" without any warranty or representatlon regarding
quality, accuracy, non-infringement, or usefulness
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Part #1
Getting Started




Create An Account

Got to www.HVAC.BetterBuiltNW.com
Register for Account

= Name BetterBuilt"V HVAC Sizing Tool
= Contact information
= Emalil
» Password Login
User Agreement

Password

L] Keep me logged in

U Se r COSt —_ $O . OO LogIn | | forgot my password

Mew user. Register with the button below.

Register for Account
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http://www.hvac.betterbuiltnw.com/

Basic Program Navigation

Design
Takes you to Takes you to Loads
BBNW website sites list

Umatilla house

Bettel'BUiIth HVAC Sizing Tool Heating: 27,900 BTU/Mr
Cooling: 20,600 ETU/r
Latent: -700 BTU/hr
User and Program Controls | NEWSITE = SITES v REPORTS v CONFIGURE v HELP | v ACCOUNT
Input Tabs » ROOMS WINDOWS OVERRIDES OPTIONS SYSTEM DUCT DESIGN DUCT RESULTS SUBMIT PRINT

Site @

Conlte.xt Save before
sensitive moving to
help next tab
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H e I p HELP menu

Frequently Asked Questions
You-Tube webinars

BetterBuilt"W HVAC Sizing Tool Hoaind

Cooling:
Latent:

HELLO CHRISTOPHER DYMOND NEW SITE SITES ~ REPORTS ~ CONFIGURE ~ HELP w ACCOUNT

BUILDING ROOMS WINDOWS OVERRIDES OPTIONS SYSTEM DUCT DESIGN DUCT RESULTS

Building @

Conditioned Floor Area | 3921 Floors Above Grade 2
Average Wall Height | 9.0 Eod,

3
Unconditioned Basement or Crawl Space
Slab on Grade

ISILGENLL Y. Conditioned Basement

11 73
Custom H o H |
Duct Location “owstor ™ . . Ove r Ove r e
Select the foundation type for the home. Foundation
Direction Front Door (House Orientation) | South selections with two types assumes a 50% split of each type,
Year Built | 2020 and foundation selections with three types assume a 33%
split of each type. Custom percentages can be entered on the
. Options page.
Custom Duct Location
Attic % | 0

Unconditioned Basement or Crawl Space % | 20

Conditioned Area % 80
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4 "bs 0g

30 ft.

Tutorial House

25 sq. ft

Livingroom
25X20 500 sq. ft.

Bedroom 1
15X15 225 sq. ft.

Wbsgeg

6sq.ft

Hall
25
sq.
ft.

Kitchen
20X10 200 sq. ft.

Bathroom

10X10 100 sq. ft.

30 sq.ft

A
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40 ft.

10 sq.

ft

Bedroom
15X10
150sq.ft.

Wbs gz
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Tutorial House
el l HVAC Sizina Tool Heating: 28,300 BTU/Mr
B er B u l It g Cooling: 19,500 ETU/Mhr
Latent: 0 BTWhr

HELLO CHRISTOPHER DYMOND NEW SITE SITES | v REPORTS | w« CONFIGURE | » HELP | » ACCOUNT

WINDOWS OVERRIDES OPTIONS SYSTEM DUCT DESIGN DUCT RESULTS SUBMIT RESULTS

Rooms @

v Building sq ft correctly matches floor area.

Building Sqft: 1,200

New Room Room Name Floor Area ?_r:ﬁg;: mll?r?.;'; U"m"d;:'ﬁ;{i'ﬁg Uncunditiglr::eﬂi:: Bas'.:::.nent Redistnibute Room
Delete Bedroom 1 225 30.0 100%: 100%
Delete Bedroom 2 150 25.0 100% 100%
Delete Bathroom 100 10.0 100% 100%
Delete hall 25 0.0 100%: 100% Living Rooom
Delete Living Room S00 45.0 12.0 100%: 100%
Delete Kitchen 200 30.0 100% 100%
Total = 1,200

Bedroom 1
15X15 225 sq. ft.

i+

Livingroom
25X20 500 sq. fi.

7

30 ft.

Hal
Gsq.it =
by Bedroom [
15X10
150sq.fi :
Kitchen q g‘
20X10 200 sq. ft. Bathroom
10X10 100 sq. ft.




BetterBu

Tutorial House

iIth HVAC SIZIHg Tool Heafing: 28,300 BTU/Mr

Cooling: 19,500 ETU/hr
Latent: D BTU/hr

HELLO CHRISTOPHER DYMOND NEW SITE SITES | v REPORTS @« CONFIGURE | v+ HELP | » ACCOUNT

SITE BUILDING ROOMS WINDOWS OVERRIDES OPTIONS SYSTEM DUCT DESIGN DUCT RESULTS SuUBMIT RESULTS

30 ft.

Windows @

" Window to floor ratio: 17.3%

Window U-Value Window SHGC

Room Name N ANE —E w SE |5 vSW  —W S NW Door Skylight
Begoomt | | ) | Jwe | | 0 jL |
Beoom2 | | | | g0 | ]
Bathoom | 50 | | | | | | | JL | e0|
hall I I N I I I N
LivingRoom | 25.0 | | | | | | s00 | || 200 | 60 |
Kichen || [ | o] | Jj[20] |
Rotate house orientation Rotate West 45° Rotate East 45°

Livingroom
25X20 500 sq. fi.

= 21 = Y

Bedroom 1
15X15 225 sq. ft.

i+

Kitchen
2010 200 sq. ft.

30 so.ft
401t

Hall
Gsq.it :
f Bedroom 3
15X10
150sq.ft iﬁ
Bathroom
10X10 100 sq. ft.




Tutorial House
BetterBuiItNW ‘ HVAC Sizing Tool Heafing: 28,300 BTU/Mr
Cooling: 19,500 BTU/hr
Latent: D BTW/hr

HELLO CHRISTOPHER DYMOND NEW SITE SITES | v REPORTS | w» CONFIGURE | » HELFP | w» ACCOUNT

SITE BUILDING ROOMS OVERRIDES OPTIONS SYSTEM DUCT DESIGN DUCT RESULTS suBMIT RESULTS

Overrides @
Default Rough Equiv Override Value
Ceiling U-Value = 0.049 (R19)  |R-38 |~ 0.026

Floor U-Value = 0.047 (R20)  |Default -]

Wall U-Value | 0.097 (R10)  |Default -]

Basement Wall U-Value ~ 0.093 Default =]
Basement Floor U-Value 0.025 |Defauﬂ | - |
Slab F-Value = 1.180 Default -]

Door U-Value 0.500

Window U-Value 0.400
Window SHGC 0.580 0.400
Duct Insulation R-4 R-8 |+
Duct Leakage Average |Tight | - |
wWinter Infiltration ACH 0.500
Summer Infiltration ACH 0.250

Csve | cancacrrges | oo
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BetterBuilt"W

Heating: 28,300 ETUMRr
Cooling: 19,500 ETU/Mr

HVAC Sizing Tool

Latent: 0 BTU/r

SITE BUILDING ROOMS

WINDOWS

HELLO CHRISTOPHER DYMOND

NEW SITE SITES ~ REFORTS w CONFIGURE @ » HELF @~ ACCOUNT

OVERRIDES OPTIONS SYSTEM DUCT DESIGN DUCT RESULTS SUBMIT RESULTS

Options @

Design Conditions

Default

Elevation 531
Latitude 46
Heating 99% Dry Bulb 11
Cooling 1% Dry Bulb | 96
Summer Design Grains | -11
Winter Thermostat Setpoint 70
Summer Thermostat Setpoint 75
Indoor RH | 50

Daily Range High

Other Options
Number Of People: | 3
Appliance / Lighting Load | 2400
Ventilation CFM | 35

BetterBuilt""V

Override

None

4500







Tutorial House

laNW ‘ - Heating: 28,300 BTUMr
BeﬂerBUIIt HVAC SIZIng Tool Cooling: 19,500 ETU/Mr
Latent 0 BTUMr

HELLO CHRISTOPHER DYMOND MEW SITE SITES w REPORTS w CONFIGURE @+ HELF | » ACCOUNT

ROOMS WINDOWS OVERRIDES OPTIONS DUCT DESIGN DUCT RESULTS suBMIT RESULTS

System @

A A duciless system type was specified, but Ductless was not selected for the Duct Location value on the Building page.
A Cooling output is 187% of cooling load. Outputs more than 115% of cooling load may affect comfort.

Heating Type Selection Cooling Type Selection
Heating Type Heat Pump Ductless Cooling Type | Heat Pump
Select Heat Pump |Manual Entry (n/a) | - | Go to Heat Pump Manager Sensible | 36000 BTU/hr
Temp HP Output Latent 1000 BTU/hr
Low Temp 17 17000 BTU/hr Sensible Ratio | 0.97
High Temp @ 47 36000  BTUihr

Required Heating
Balance Point Capacity balances at: 22.7° (20,600 BTU)

30,000 - 8- Equipment Capacity
: ~—— Required Heating
40,000
= 30,000
§ 4
o ]
20,000 =
] o
1]
10,000 =}
a
1 —
o
&
0 T T




Room Data and Loads

Actual
Suggested Actual Duct CFM Floor Ext. Height Uncond Uncond Heating Cooling
Room Name Ducts Ducts Size CFMiDuct Measured Area Length  Override Ceiling Floor Load Load
Bedroom 1 1 1 & 133 225 300 100 % 100 % 5118 3117
Bedroom 2 1 1 & 105 150 250 100 % 100 % 4010 2,295
Bathroom 1 1 b 62 100 10.0 100 % 100 % 1,950 1,643
hall 3 0 25 0.0 100 % 100 % 49 124
Living Room 3 3 & 117 500 4510 12.0 100 % 100 % 11,529 8,949
Kitchen 1 1 & 148 200 30.0 100 % 100 % 5623 3,355
Total 7 7 1,200 28279 19,483
Component Loads
Heating Cooling Color Heating Cooling
Windows = 3,906 ss14 R
Skylights 302 1034 |
Doors | 1,260 s0 [N
Walls | 6,753 1747 ||}
Ceiling  1.946 1,575 -
28,279 Btu/hr
Floors | 2.817 939 [N
Ventilation | 2,351 s [ 100
Infilration = 6,587 100 [
Ducts 2,357 1,762

Total: | 28279 14,293

Disclaimer: This report and any values, estimates and recommendations included herein are only intended to assist the recipient in evaluating design options and
should not be used in lieu of professional engineering services. Moreover, the report and its contents are provided "as is” without any warranty or representation
regarding quality, accuracy, non-infringement, or usefulness. The HVAC Sizing Tool HVAC industry standard heat gain and heat loss calculations. This product is not
A ' o o
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Calculating Available Static Pressure

Upflow Gas Furnace

Jpply P| eﬁl.lrr. - —

Pressure Drop
QOwer Filter
(Subtract)
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A

Tutorial House

Heating: 28,300 BTUMr
Cooling: 19,500 BTUMr

30 ft.

Latent: 0 BTU/Mr
Bedroom 1
. =P
Livingroom
-

* * Hall *

* j Bedroom 2
Kitchen

Bathroom *
40 ft. >
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Total Effective Length (TEL)

TEL is the sum of all the ELs along the most restrictive path

EL=20

EL=10 f i_»

EL=12

(exit grill)
(; —"y

EL =60 EL=40 _
EL = 5 Hard turn Flex duct EL B 20
(exit grill)

EXAMPLE System
TEL of the long path =5+ 10 + 20 + 12 = 47 ft

TEL of the short path =5 + 60 + 40 + 20 = 125 ft

RESULT — the TEL of this duct system is 125 ft
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Two Ducting Approaches

Both will deliver adequate heating and cooling to the spaces

Good Design Energy Savings
== or = Low Duct Leakage
Big Ducts Quiet System

Target Friction Rate = 0.07 to 0.12

(inches of air pressure per 100 ft of EL)

Restrictive Duct _ Custom_e i
== Design — Complaint
Risk

BetterBuilt""V 28




Tutorial House

slaNW ‘ 1ol Heating: 28,300 BTU/Mr
BetterBUIlt HVAC SIZI ng Tool Cooling: 19,500 BTU/hr
Latent: 0 BTUM

HELLO CHRISTOPHER DYMOND | MEW SITE | SITES | w REPORTS | v CONFIGURE | w» HELP | » ACCOUNT

SITE BUILDING ROOMS WINDOWS OVERRIDES OPTIONS SYSTEM DUCT DESIGN DUCT RESULTS SUBMIT RESULTS

Duct Design @

Parts @ Total Equivalent Length (TEL): 312
a Long path: Return 1 = G5 Medium > G10 Medium > Air Handler > G2 Medium > G4 Bad » Bedroom 2

Living Room I
; / Living Room I
fg) / Living Room

G2 Medium.
L:65 /100 a3

Bedroom 1

_J
G10 Medium
L:30

Bathroom




Living Room

—"r_. 117 CFM

G3Bad1 | 8
L=ifl Living Room
117 CFM
a" Living Room
10 =Y ”,. 117 CFM Bedroom 1
. 133 CFM
G2 M;di!lm k SEAYE
" L-80 E
? ALHANGIEE  fe 50 . 167 L:65/ 100 & ju— 10 _H —
5 15l -
16" . Bedroom 2
3 & 12 105 CFM
Kitchen N\
10 Medium 148 GFM .
L:30
16"
" . Bathroom
EiuMedlum Retum 1 62 CFM
. 164 100% |

r— —2_—‘?99[:FM

Parts Summary
Length in ducts: 106" 6" (12'), 8" (46"), 10" (8", 16" (40")
Length in fittings: 330
Duct Type: Wire Helix (flex)
Friction Rate: 0.083

Avaliable Duct Sizes
3", 4", 5", 6", 8", 9" 10", 12", 14" 16", 18", 20", 22", 24", 26", 28", 30" (Configure)

Room Loads

Room Name Suglggzt;: # Ducts | Duct Size | CFM/Duct | Room CFM | Heating Load | Cooling Load
Bathroom 1 1 5 62 52 1,950 1,643
Bedroom 1 1 1 8 133 133 5/118 3,117
Bedroom 2 1 1 8 105 105 4,010 2,285
hall 0 o 49 124
Kitchen 1 1 8 148 148 5623 3,355
Living Room 3 3 8 117 351 11,529 8,945
Total 7 7 799 28279 1S 483




5 Things To Remember

hvac.betterbuilthw.com

Watch the You-Tube Webinars

November 15t is the deadline for SpecPro users
HIT THE SAVE BUTTON

Disclaimers
1. Limited support
2. Garbage in = garbage out

a s b=

BetterBuilt""
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Bettel"BUIIt PROGRAMS  FIND A PROFESSIONAL  RESOURCES  CASE STUDIES  EVENTS (0iRitai ot

2019

BetterBuiltNW is a resource center designed to

support and promote energy-efficient home building
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