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THE ENERGY CONSERVATORY, INC. SOFTWARE PRODUCT LECSISE AGREEMENT
(appears during software installation)

This legal document is an agreement between the:szd(hereinafter “Licensee”) and The Energy Corgery, Inc.
(hereinafter "TEC"). This agreement constitutesdbmplete agreement between the licensee and di&tig software
program, which includes computer software and malute associated media, printed materials andreléc
documentation (hereinafter “Software Product”) .

BY SELECTING THE YES BUTTON BELOW, YOU ACKNOWLEDGHEHAT YOU HAVE READ THIS AGREEMENT,
YOU UNDERSTAND IT AND YOU AGREE TO BE BOUND BY ITSERMS AND CONDITIONS, WHICH INCLUDE
THE SOFTWARE PRODUCT LICENSE, THE EXPRESS LIMITED \RRANTY AND THE LIMITATION OF
WARRANTY AND LIABILITY (Collectively the "Agreement). THIS AGREEMENT APPLIES TO YOU AND ANY
SUBSEQUENT LICENSEE OF THIS SOFTWARE PRODUCT.

IF YOU DO NOT ACCEPT OR AGREE TO THE TERMS OF THISSREEMENT, PRESS THE NO BUTTON BELOW.

1. THE ENERGY CONSERVATORY, INC. SOFTWARE PRODUCTCENSE

A. GRANT OF LICENSE. TEC grants to licensee a-eanlusive right to use this copy of the Softwaredeict on a single
computer at a single location. This Software Peabdkilicensed, not sold, to you by TEC and maysed, in object code
form only and only in conjunction with testing hevatre and software programs authorized by TEC. \graenot to
translate, reverse engineer, reverse compile, shsalsle or make derivative works from this Softwareduct. You may
neither sublicense the Software Product, nor seibéie or assign the license granted under this ragreéewithout prior
written authorization from TEC. TEC reserves @jhts not expressly granted to licensee.

B. OWNERSHIP OF SOFTWARE. TEC retains title amehership of the Software Product. This licenseosa sale of
the original Software Product or any copy thereof.

C. COPY RESTRICTIONS. The Software Product amgaccompanying documentation are copyrighted. uthmaized
copying of the Software Product, including softwtrat has been modified, merged, or included witieosoftware, or of
any accompanying documentation is expressly fodmdd

2. EXPRESS LIMITED WARRANTY

TEC warrants that the Software Product will perfaubstantially in accordance with the accompanwiniggen materials for
a period of 90 days from the date of receipt bylitensee.

3. LIMITATION OF WARRANTY AND LIABILITY

The foregoing warranty is in lieu of all other wamties and is subject to the conditions and linaitet stated herein. TEC
MAKES NO WARRANTY OR REPRESENTATION, EITHER EXPRESBEOR IMPLIED, WITH RESPECT TO THIS
SOFTWARE PRODUCT, INCLUDING ITS QUALITY, RESULTS OBRAINED, PERFORMANCE,
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

THE EXCLUSIVE REMEDY OF THE PURCHASER FOR ANY BREACHBF WARRANTY shall be the return of the
Software Product to TEC for replacement, or, atojiigon of TEC, refund of the purchase price.

IN NO EVENT WILL TEC OR ITS DISTRIBUTORS OR AGENTBE LIABLE FOR INDIRECT, SPECIAL,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES ARISING OUT OFHE USE OR THE INABILITY TO USE THE
SOFTWARE PRODUCT, even if advised of the possiitit such damages. In particular, TEC is not respme for any
costs including, but not limited to, those incureedda result of lost profits or revenue, loss efubke of the software, loss of
data, the cost of recovering such software or dagagost of substitute software, or the claimthofl parties. In any case,
TEC’s maximum liability for any and all losses,lnes or damages (regardless of whether such claiembased on contract,
negligence, strict liability or other tort) shak ithe purchase price paid for the Software Product.

This limitation of Warranty and Liability may noelamended or modified, nor may any of its termsaired except by a
writing signed by an authorized representative B€T
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Chapter 1 Introduction to TECTITE

Chapter 1  Introduction to TECTITE

TECTITE (Ver. 3.2) is a building airtightness tasglysis program for Windows computers. The
TECTITE program can be used with the Model 3 or BlatMinneapolis Blower Do@ or the Series A
and B Duct Blastéd fans to conduct fully automated Blower Door alntigess tests. During an automated
Blower Door test, the program controls the speetth@Blower Door fan, prompts for installation or
removal of flow rings, records both building pregsand fan airflow, and calculates and storesrésstits.
TECTITE can also be used to analyze and displayaibncollected Blower Door test data.

1.1 TECTITE Features

Computerized control of Minneapolis Blower Door $arsing either a DG-700 Digital Pressure Gauge
or an APT system.

Choice of pre-set test protocol (CGSB 149.10-M86justom test options.

Calculation and display of airtightness test result

Measurement and display of multiple building zonesgures during the Blower Door test (requires
APT system with 3 or more pressure channels).

Automated operation and on-screen instructionsaedperator error, eliminates time spent zeroing
gauges and adjusting fan speed, and ensures $staate conducted the same way every time.
Multiple simultaneous pressure measurements oflimgjlpressure and fan airflow reduce the
variability of test results from wind.

Cruise control for maintaining a constant buildprgssure during diagnostic tests or airsealing
activities.

Built-in report generator and file storage features

Compare feature generates test result comparis@nfo2 previously saved building test files.
On-line HELP screens.

Manual mode for analyzing and displaying manuatijected test data.

During automated testing, TECTITE adjusts the spete Blower Door fan while simultaneously
monitoring the building pressure and fan airflowngs2 differential pressure channels built intdheitthe
DG-700 gauge or the APT’s Data Acquisition Box (DABDne pressure channel is used to measure
building pressure while the other pressure chaisneded to measure Blower Door fan airflow.
Communications between the DG-700 or DAB and yaunputer is provided through an RS-232 serial
communication link.

1.2 Auto Versus Manual Operation

The TECTITE program can be run using two differgmérating methods:

The program can be used to fully automate a Bldar airtightness test using the DG-700 gauge or
an APT DAB (Auto Method).

The program can be used to enter and analyze niacodécted Blower Door test data (Manual
Method).

The two different operating methods are selectenhfthe Test Settings Screen (usingMethod field).
The Test Settings Screen is discussed in morel thetii in Chapter 6 Much of the operation of the
TECTITE program is the same for both Auto and MaMiethods.

1 TECTITE
Version 3.2



Chapter 1 Introduction to TECTITE

1.3 Help Buttons

Each screen in the TECTITE program contains a Hatfon to provide you with detailed information for
that screen. Wherever you see the Help buttockioly on it will open a text window. We recommethdt
you use all the Help buttons the first time you tlwa program.

1.4 Installing TECTITE for Windows

Before starting the install process, make surehaue at least 8 MB of hard drive space availalce®
the TECTITE diskette or CD in the appropriate driwveyour computer. From ti&tart button, open the
Control Panel.

From the Control Panel window, click éald/Remove Programsand then click omnstall.

Addf/Bemo...
Programs

The computer will locate the TECTITE installatiorogram on the floppy disk or CD and guide you
through the remainder of the installation process.

2 TECTITE
Version 3.2



Chapter 2 Setting Up the Hardware for Automated Testing

Chapter 2 Setting Up the Hardware for Automated Testing

Note: If you will not be conducting automated Blower Ddests, skip to Chapter 3.

2.1 Hardware Set Up Using a DG-700

1. Install the Blower Door system as described inBlmver Door operation manual

2. Connect the DG-700 to your computer using a 9-pifakcable. The male end of the cable should be
plugged into the serial communication port on thg @f the gauge, and the female end of the cable
should be plugged into an open serial communicat@rton your computer.

Serial Communication Port Fan Control
Output Jack

Note: If your computer does not have a serial port,dmés have a USB port, you will need to
purchase an after-market USB to Serial Port addptattact TEC for adapter recommendations).

3. Connect the DG-700 to the Blower Door fan speedrotiar using the fan control cable. Plug one end
cable into the 3.5 mm fan control output on thedbphe DG-700, and plug the other end of the cable
into the communication jack on the side of thedpaed controller boxNote: If your Blower Door
speed controller does not have a communicatiok gadhe side of the controller box, you will need
either purchase a new speed controller, or hawerarzinication jack installed on your existing
controller. Contact The Energy Conservatory (wwrggconservatory.com) to determine if your
existing controller can be modified, or if you wiléed to purchase a new controller.

4. Connect tubing between the DG-700 and the BlowesrBgstem (tubing connections are detailed in
the Blower Door operation manual).

To inside of building
(leave open if gauge is ——‘ ) ( ;_— -(rrgdBtL?bﬁg)
in the building)

To space upstream of fan inlet.

L%%lg)slde (green ——O G_— (If fan inlet and gauge are in the
same space, leave open)

3 TECTITE
Version 3.2



Chapter 2 Setting Up the Hardware for Automated Testing

5. Turn on the DG-700. Now turn on the Blower Doar §peed controller in the “just on” position (the
fan should not be turning in this position).

Fan Power
Cord

Hardware Set Up with DG-700

Building Pressure
Green Hose
(A Reference

To Power Source

Serial Cable
To Computer

47

Fan Pressure

Red Hose I:I

(B Input)
Fan Control
- © Cable
<«
O

4’?

2.2 Hardware Set Up Using an APT System

1. Install the Blower Door system as described inBlmver Door operation manual

2. Connect the APT Data Acquisition Box (DAB) to yaxomputer using a 9 pin serial cable. The male
end of the cable should be plugged into the COM poithe end of the DAB, and the female end
should be plugged into an open serial communicat@rton your computer.

Communications Ports/Switches on the DAB

DC
12v

O

]

OFF

Note: If your computer does not have a serial port,dmés have a USB port, you will need to
purchase an after-market USB to Serial Port addptatact TEC for adapter recommendations).

4 TECTITE
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Chapter 2 Setting Up the Hardware for Automated Testing

3. Connect the Blower Door fan speed controller toDAd3 using the fan control cable provided. The
phone plug end of the cable is plugged into the Gamtrol Output Jack on the end of the DAB while
the other end of the cable is plugged into the camaoation jack on the side of the speed controller.
Note: If you have purchased a new Blower Door with yaBT system, the system includes a speed
controller with a built-in communication jack. l1byr older Blower Door speed controller does not
have a communication jack, you will need to purehasmiew speed controller.

4. Connect tubing between the DAB and the Blower Dsystem (tubing connections are detailed in the
Blower Door operation manualNote: If you will be measuring building zone pressurasng the
airtightness test using Channels P3 — P8, ref@€htpter 10for more information on installing tubing
from the DAB to the zones to be tested.

To inside of building To BD fan

(leave open if DAB is ~ :

in the building) INPUT 'C) @ O (red tubing)

P1 Pz
To outside To space upstream of fan inlet.
; REF
(green tubing) Q @ O (If fan inlet and DAB are in the
same space, leave open)

5. Turn on the DAB (plug in the DAB’s power supplynécessary). If the DAB’s internal NiCad battery
is fully charged, it should supply power for apgroately 6 hours of continuous operation. Now turn
on the Blower Door fan speed controller in the tjos” position (the fan should not be turning iisth

position).
Hardware Set Up with APT System
| Serial Cable
Building Pressure To Computer
Green Hose
(P1 Referenci L
\ Fan Pressure
Red Hose Extra Outlet for
(P2 Input) DAB 12V Power
Supply or for
Computer
Fan Power To Power Source  rjpuee—m— Te
Cod —m—w—p
Phone Cord
To Controller
5 TECTITE
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Chapter 2 Setting Up the Hardware for Automated Testing

DAB Mounting Board:

If you purchased the APT and Blower Door systenetiogr, the Data Acquisition Box (DAB) comes
fastened to a black ABS plastic mounting boarde founting board also contains two electrical dsitle
and the Blower Door fan speed controller. Attawhmounting board to a door, table or horizonteose
using the C-clamp on the back of the board (théa@o can be rotated for horizontal surfaces).

DAB Mounting Board for APT Systems

The speed controller is connected to the fan bggihg one end of the fan extension cord into trengr
Door fan electrical box, and connecting the othet ® the pig tail plug coming out the bottom side¢he
speed controller. The upper pig tail plug coming af the controller should be plugged into onéhaf two
electrical outlets located above the controlletl@mounting board (see diagram above). The extra
electrical outlet on the mounting board can be dsethe DAB 12V power supply, or to power your tap
computer.

2.3 Optional Computer Stand:

The Energy Conservatory sells an optional
laptop computer stand for conducting
automated Blower Door tests. To use the
computer stand, first open the stand tripod to
the desired height and attach the flat tray.
Now gently clamp the digital gauge board or
DAB mounting board to the aluminum

tripod pole using the adjustable C-clamp on
the back of the board. Place your computer
on the tray and you are now ready to make
the connections between the computer, the
DG-700/DAB and the speed controller.

6 TECTITE
Version 3.2



Chapter 3 Setting Up the Building for Testing

Chapter 3  Setting Up the Building for Testing

After installing the Blower Door system, you wikked to set up the building in its normal heating or
cooling mode. This typically includes closing astpble openings and preparing combustion appliances
Refer to your Blower Door manual for more specifidnstructions (or refer to set-up guidelines

provided to you from other sources).

3.1 Adjustable Openings

Close all storm and prime windows.

Close all exterior doors and attic or crawlspadet®s connected to conditioned spaces.

Open all interior doors to rooms that are heatecboted. The object here is to treat the entire
building as one connected space. Because few keasecan be completely sealed from the building
and usually some conditioning of basement air srdble, they are typically included as conditioned
space.

Tape plastic over window air conditioners if thgypaar to be a source of air leakage into the mgldi
and they are removed during the heating season.

3.2 Combustion Appliances/Exhaust Devices

Adjust all combustion appliances so they do nat tum during the test. This is commonly done by
temporarily turning off power to the appliance setting the appliance to the “pilot” positiohlote: If
vented combustion appliances turn on during a degrgzation test, it is possible for flames to be
sucked out of the combustion air inlet (flame rof)o This is a fire hazard and can possibly result
high CO levels.

Be sure that fires in fireplaces and woodstovesanapletely out. Take precautions to prevent ashes
from being blown into the building during the te&h most cases closing dampers and doors is
sufficient, but when they are leaky or absent,ilithe necessary to tape fireplace doors shutncted
the ashes, or cover the ashes with newspaper.

Turn off all exhaust fans, vented dryers, air ctoders and air handler fans.

7 TECTITE
Version 3.2



Chapter 4 Starting the TECTITE Program

Chapter 4  Starting the TECTITE Program

4.1 Starting TECTITE 3.2

To start TECTITE, click onStart...Programs...Energy Conservatory...TECTITE 32.

E Brograrms L4
Favorites ' iS5 Acoessories *
B& Adobe Acrobat s
ﬁ Documents 4
B Cybertedia Oil Change v
ﬁi— Settings » EEnergy Conservaton: *
B5 HF DeskJet 895C Series 11,1 *
a Fincl *| B& Internet Explarer | FEETECTITE 3.2
& Help
}E Bun...

The main TECTITE screen will now appear, with thaiMMenu containingrile, Options, Goto andHelp
located in the upper left hand corner.

Main TECTITE Screen

TEETest File Not Open - TECTITE Building Airtightness Test = =3|E3|
File Options Goto Help

8 TECTITE
Version 3.2



Chapter 5 Overview of TECTITE

Chapter 5 Overview of TECTITE (Auto and Manual Methods )

5.1 Starting a New Test

To start using the TECTITE program, open the FilenM by clicking orFile in the Main Menu. The top
of the File Menu contains four starting options:

MHew Test

Mew Test with Custom Configuration...
Retneve Existing Test...

Compare Tests..

New Test is selected to begin a new building airtightness using the factory default
program settings. Selecting this option automHgideads all factory default settings and
takes you to the Customer Info Screen.

New Test with Custom Configurationis selected to begin a new building airtightness te
using custom configuration files which you haveuviwasly created and saved. Using
configuration files is the most efficient way towrIECTITE. Creating and saving
configuration files is discussed @hapter 14 After selecting a configuration file to loadhet
Customer Info Screen will appear.

Retrieve Existing Testlets you recall a previously saved building telgt fiAfter selecting the
building test file to retrieve, the values from tle¢rieved file are loaded into the program, and
the Customer Info Screen appears. Once a filkecalled, it may be viewed, edited and re-
saved (with the same or a different file name)feR® Chapterl1for more information on
retrieving and saving files.

Compare Testslets you recall two previously saved buildingttiles and compare the saved
test results. After selecting the two test filesdmpare, a compare test results screen
appears. Refer t@hapter 18or more information on using the Compare Tesasuie.

Menu choices are selected by clicking on the désipion. We recommend that first time users bégin
selectingNew Test The other starting options should be exploréerdamiliarizing yourself with the
TECTITE program.

5.2 Input Screens

The first 4 pages of TECTITE are input screens etlyeu will enter information about the customee, th
building being tested, local climatic conditionglaany relevant comments that you would like to save
along with the test file. An overview of the 4eens are shown on the next page. You can click on
individual fields to enter information, or use thab key to quickly move between fields. To clear a
screen, click on th€lear button at the bottom of each page. When youiaighed with a screen, click on
theNext button to proceed. At any time, you can step liadarlier screens by using tResvious button.

9 TECTITE
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Chapter 5 Overview of TECTITE

Customer, Building, Climate and Comment Screens

Customer Info

Test Date: [ | Technicien |
Address Ling 2 [ |
o | |
State/Pravince:
N
il I
Next
o Building Info
Building Info
Building Address
p
Address Line 2
City.
volme: [ |CubicFeet  SutaceArea[  |SouaeFeet  #Bedooms[ |
Floor Area: I:l Square Fest # Stories l:l # Occupants l:l
Hesting Wind Shield
@ Natural Gos O ElectricResistance O Heat Pump © Heavy O Light
© Propane © waood © shielded © Expused
ool © Codl @ Moderate
Heatng FuelCost [ |spercet
Heating Efficiency: :| Percent
Electiic Costfor Caaling :' $ perkwh
SEER Rating of Coaling System ||
to CustomerInfo__ta Climate Info
Climate Info
Indoor Temperature (F) |:| Outdioar Temperature (F) I:I
Locstion Climate Charact
Heating Degres Days (F) |:| Cooling Degree Days (F)l:l
Energy Climate Factor VentWeather Factor |:|
Design Winter Temperature Differential |:| Design Summer Temperature Differential |:|
Design Winter Wind Speed (mph) |:| Design SummerWind Speed (mph) |:|
Select Climate Location
toBuilding o to Comments
Comments
(-]
1o Bidg Testinfo {0 Test Seftings

10

Customer Information Screen:
The Customer Information Screen is used to
input the name, address and phone number
of the customer for whom the airtightness
test is being performed.

Building Information Screen:
The Building Information Screen is used to
input the address and physical infomation
for the building being tested.

Climate Information Screen:
The Climate Information Screen is used to
enter weather information needed to
calculate weather-dependent test results
(e.g. design infiltration rates). Indoor and
outdoor temperature are also entered from
this screen.

Comments Screen:
The Comments Screen is used to enter an
unlimited number of lines of comments on
the building being tested. Comments are
stored with the test file and are printed out
along with the Detailed Report.

TECTITE
Version 3.2



Chapter 5 Overview of TECTITE

5.3 Auto Test Method

After completing the Comments Screen, clickiext to move to the Test Settings ScreeNoté: If you
want to operate in Manual Mode, refer to Manual Test Method section below.)

Test Settings

- Test Mod Method Auto Test P
© Presauriza © Manusl
100
Fan Adjust Fiate
TestP ~Zonal P
on= Target Tolerance
& oS Active
O Custom Builciing High Pressure L|m||_
Exit Custom Pressures | [ Setfings Restore Faclory Sefings

o Comments {0 TestGraph

Test Graph (Auto Method)

Zone Pr P
Zone A-P3 0.2
Zone D-P6 03

ZoneB-PA[ 02
Zang E-P7 03

Zone C-P5 0.2
Zone F-P8 03

[ BlowerDaor3

Help
Depressurization

. RingA -

Flow (cfm)

Building
Leakage
(cfimy

1

Fan Pressure (Pa) 0.0
Bldg Pressure (Ps) | 0.4
Bldg Baseline (P[00

Completed Tests [, |

#Samples

Start Test

800
1

Cruise

Data Box Info

Status

5 & 7 8810 20

Building Pressure (Pa)

30

40 &0 60

Clear

Idlle - Monitaring

Previous Next

to Test Seftings 1o Test Resulls

5.4 Manual Test Method

Test Settings Screen:
The Test Settings Screen is used to input
settings that will be used during the
airtightness test. When using TECTITE to
conduct automated tests, be sureMie¢hod
button is set té\uto. Click onNextto move
to the Test Graph Screen.

Test Graph (Auto Method):
The automated airtightness test and cruise
control features are controlled from this
screen. During an automated test, Blower
Door test data are collected by TECTITE
at a series of target building pressures, which
are designated by the vertical blue lines on
the graph. To begin a test, click on 8tart
Testbutton.

After completing the Comment Screen, clickN@xt to move to the Test Settings Screen:

Test Setiings

Testhod ~Methad Bt Test
O Pressurize @ Manual
. K-w [
® Depressutize O Auto Sarmples per Station: -
Fan adjust Rate: {05
r Test Prassup ~Zonal Pr
= o Target Tolerance: (2.0
© Coss OlfAdive
O Custam = Bulkina Hah Fresswe Lt [0 |
Edit Custom Pressures | [ Seftings Restare Factory Settings

to Comments to Test Gragh

11

Test Settings Screen:
To set the program for manual entry of
Blower Door test data (i.e. building and
fan pressure readings), be sureNftethod
button is set tdManual. Click onNext to
move to the Test Graph Screen.

TECTITE
Version 3.2



Chapter 5 Overview of TECTITE

Building
Leakage
(cfm)

1000

&00

=
3
-
2

4 5 B 7 8910

Data Table

to TestSefings 1o TestPesulls

Building Pressure (Pa)

Manual Test Data Entry

Pre-Test Baseline (Pa) Fan Config m
Building (Up-Diawn Fan Fan
Pressure (Pa)  Arow keys) Pressure (Fal Flow(cim!

Flow Data Source:

=

OO0
TITNATHAE:

x

@ Fan Pressure
150 O Flow
5

Ring A

ES
B3

iy
&

Fan: Blower Door 3
Mode: D on

#q |38

45 |20

*
5 &

DO
e

x B
& &

*
=

Clear Data

Pust Test Baseline (Pa)

o
=

5.5 Test Results (Auto and Manual Methods)

Test Results

Airflow at 50 P:
3673 CFM (H-0.3%)
10.02 ACH
1.31 CFM per ft2 floor area
1.22 CFM50 per 2 surface area

Annual Infiltratior
180.9 CFM 0.49ACH ‘

36.2 CFM per person

Design Infiltratior
Winter:  275.6 CFM 0.75 ACH ‘

‘ Summer 150.3 CFM 0.41 ACH
Mechanical Ventilation Guideline
Recommended Whole Building Mechanical
Ventilation Rate: 7.8 CFM
Estimated Cost of Air Leakage
$ 262 per year heating
$ 16 peryear cooling

Previous

to Test Graph

Leakage
383.3in2 (+/- 1.4 %) Canadian EqLA @ 10
205.1in2(+-22%)LBLELA @ 4Pa

Building Leakage Cul
Flow Coefficient (C) = 296.5 ( +-3.5%)
Exponent (n) =0.643 ( +/- 0.009)
Correlation Coefficient = 0.99957

12

Test Graph (Manual Method):

When using Manual Method, manually
entered test data are displayed on this screen.
To begin entering data, click on thata

Table button.

Data Table:
The data table is used to input Blower Door
test data that were collected manually, rather
than collected automatically by TECTITE.
The data table will allow entry of up to 10
sets of Blower Door test readings, plus one pre-
test and one post-test baseline building
pressure reading. The inclusion of baseline
readings in the table allows for quick
adjustments to entered test readings for
baseline stack and wind effects. After you
have entered all data into the table, click on
OK to return to the Test Graph.

Test Results
To look at the calculated test results, click on
Next from the Test Graph Screen. Test results
are automatically calculated using all data point
displayed on the graph, and values input into
the building, climate and test settings screens.

Note: If you are conducting an automated test,
and were measuring zone pressures during the
Blower Door test, &lext button will appear at

the bottom of the Test Results Screen. Clicking
on theNext button will take you to the Zone
Data Screen.

TECTITE
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5.6 _Zone Data (Auto Method Only)

Zone Data
To look at the measured zone data, click on
Next from the Test Results Screen. Zone data is
only available if you are using an APT DAB with
3 or more pressure channels and have activated
the Zonal Pressures feature from the Test Setting
Screen.

5.7 Using the Goto Menu

The Goto item in the Main Menu allows you to quickly mowedany active screen within the TECTITE
program. Clicking orGoto will bring up the following dialog box.

Simply click on one of the active choices to imnagelly move to that screen. If no test data haembe
taken, the Test Results and Zone Data Screensaatilbe available.

13 TECTITE
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Chapter 6  Editing the Input and Test Settings Screens

6.1 Customer Information Screen

The Customer Information Screen is used to inpaintime, address and phone number of the customer fo
whom the airtightness test is being conducted. ay also input the name of the technician perfogmi

the test. The customer’'s name and address atalattlin both the Customer and Detailed Report$. Al
information entered on this screen is stored aisgfdhe test file.

You can click on individual fields to enter infortitn, or use thdab key to quickly move between fields.
To clear the Customer Information Screen, clicktf@Clear button. When you are finished entering the
customer information, click oNext to move to the Building Information Screen.

Customer Information Screen

6.2 Building Information Screen

The Building Information Screen is used to inp@ #udress and physical information for the building
being tested. If any of the fields on this scraemnleft blank, the test can still be completedyéwer test
results requiring those inputs will not be calceithor displayed on the Test Results Screen. All
information entered on this screen is stored aisgfdhe test file.

You can click on individual fields to enter infortitm, or use th&ab key to quickly move between fields.
To clear the Building Information Screen, click thie Clear button. When you are finished entering
building information, click oiNext to move to the Climate Information ScreenPoevious to move back
to the Customer Information Screen.

14 TECTITE
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Building Information Screen

Building Address, City, State, Zip: Fill out these fields if the address for thelthnig being tested is
different from the address on the Customer Screen.

Volume: Enter the building volume in cubic feet. If yate testing a building, we recommend that you
include the basement if it is to be kept closeénside temperature than outside temperature. ofif y
include the basement in the volume, perform thevBloDoor test with the door between the basemaht an
the building kept open.) If you enter a value ¢bfleave the field blank), all test results reung the
volume will not be calculated or printed (e.g. Sihanges per Hour at 50 Pascals).

Surface Area: Enter the above grade surface area of the extenivelope of the building, in square feet.
Include all surfaces separating the conditioneded the building from unconditioned spaces (e.qg.
exterior walls, floors over unheated and venteavisaces, surfaces separating the building andittie.
This variable is used to calculate the Minneaplodiskage Ratio (discussed in the results sectitirjou
enter a value of 0 (or leave the field blank), Mianeapolis Leakage Ratio will not be calculated.

# of Bedrooms: Enter the number of bedrooms for the buildinmpgéested. This number is used to
determine ventilation requirements. The occuparidi@building is assumed to be the number of
bedrooms plus one or the number of occupants (=e&} whichever is larger.

Floor Area: Enter the floor area of the building in squaretf Include all floors in intentionally heated
spaces. If you have included the basement in yolume calculation, also include the basementén th
floor area calculation. If you enter a value ofo0leave the field blank), CFM50/square footlobf area,
the estimated natural infiltration rate and the naaxical ventilation guideline will not be calculdte

# Stories: Enter the number of stories, which are abovdeyréor the building being tested. The
numberof stories is used in the infiltration modelsch estimate annual average and design
infiltrationrates. Because the infiltration modelsume an average floor height of 8 feet, cale kst
number of stories by taking the average above dgnadgt of the building (in feet), and dividing By For
unheated crawl spaces, do not include the abowegnawl space in the building height.
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# of Occupants: Enter the number of occupants that are livinthe building. When determining the
occupancy of a building, the program uses eithe#tbf occupants, or the # of bedrooms plus one,
whichever is greater.

Heating Fuel Type: Click on the fuel type used for heating..

Heating Fuel Cost: Enter the fuel cost for the selected heatingtiyee. For example, for natural gas
(Gas), enter the cost in $ per CCF.

Heating Efficiency: Enter the annual efficiency (i.e. AFUE) for the tieg system. For example, for a
gas furnace with an 82.5% AFUE, enter 82.5.

Electric Cost for Cooling: Enter the cost per KWH for the cooling systdror example, enter 0.08 if
your electrical rate is 8 cents per KWH.

SEER Rating of Cooling System: Enter the SEER rating for the cooling system.

Wind Shield Factor: Click on the appropriate building wind shieldiclgss. The wind shield factor is
used in the infiltration model which estimates matinfiltration rates.

Shielding Class Description:

Heavy: Very heavy shielding; large obstructions surrongdhe perimeter
within two building heights; typical downtown shdétg.

Shielded: Obstructions around most of the perimeter, bugdintrees within 30
feet in most directions; typical suburban shielding

Moderate: Some obstructions within two building heightsckhhedge, solid
fence or one neighboring building.

Light: Few obstructions, a few trees or a small shed.

Exposed: No obstructions.

6.3 Climate Information Screen

The Climate Information Screen is used to enterthereinformation needed to calculate certain air
leakage test results such as the estimated anmdiglessign infiltration rates, the annual cost of é&akage,
and the ventilation guideline. Indoor and Outd®demperature inputs are required to complete a ingild
airtightness test and must always be entered fwribeginning a test. If any of the other fieldstbis
screen are left blank, the test can be compldttmlvever, test results requiring those inputs woll be
calculated or displayed on the Test Results Scrédirinformation entered on this screen is stoasdart
of the test file

To enter climate information, you can use S@dect Climate Locationbutton (see below), or you can click
or Tab through the individual fields to enter the infotioa manually. To clear the Climate Information
Screen, click on th€lear button. When you are finished entering climat@agdelick onNext to move to

the Comment Screen, Breviousto move back to the Building Information Screen.

Note: The Indoor and Outdoor Temperature fields mustritered manually.
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Climate Information Screen

Using the Select Climate Location button

TECTITE contains a listing of climate data fromeszéd cities in the United States and Canada. céou
automatically load this information into the Cliradhformation Screen by clicking on tBelectClimate
Location button, and then selecting the city closest ta yest site using thieocation field which appears
in the screen. To use thecation field, first click on the selection arrow to bring the list of cities. Now
browse through the list using the up and down asramd then click on the city closest to your tést s
The climate data for the selected city will appieathe right hand column of the location windowo T
automatically load this information into the Cliradhformation Screen, click on OK.

Selecting Climate Location
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Indoor Temperature: Enter the indoor temperature (in degrees Meabeginning of the test. Thisis a
required field that must be entered manually.

Outdoor Temperature: Enter the outdoor temperature (in degrees Hjeabeginning of the test. This is
a required field that must be entered manually.

Heating Degree Days: Enter the number of base 65 degree F heatingdetays for the location closest
to the building being tested. This field is ugethe estimation of annual air leakage costs.

Cooling Degree Days: Enter the number of base 70 degree F coolingegetdpys for the location closest
to the building being tested. This field is usethe estimation of annual air leakage costs.

Energy Climate Factor: Enter the energy climate adjustment factor ierlbcation closest to the building
being tested. The energy climate factor is usesstinate the average annual natural infiltratees for
purposes of estimating the annual cost of air Igakal he energy climate factor is part of a sinmgyif
version of the LBL infiltration model developed Max Sherman, and is discussed in more detail in
Appendix E of the Operation Manual for the ModdéViBineapolis Blower Door. The calculation
procedure for estimating the annual cost of aikdge can be found in the Model 3 Operation Manual.

Ventilation Weather Factor: Enter the ventilation weather factor for thedtion closest to the building
being tested. The ventilation weather factor edu® estimate the average annual natural infittinadate

for purposes of estimating ventilation rates duenfittration. The calculation procedure used stirmate
average annual ventilation rates is based on ASHR#&Rdard 136-1993. Ventilation weather factors can
be found in Standard 136-1993.

Design Winter Temperature Difference and Wind Speed Enter the design winter temperature
difference and wind speed for the location closeshe building being tested. The design winter
temperature difference and wind speed are usedl¢alate the infiltration rate under design winter
conditions. The estimated design infiltration reé® be used in ACCA Manual J load calculatiorigein
of Manual J’s infiltration estimation procedurehélcalculation procedure used to estimate design
infiltration rates is based on the LBL infiltrationodel and is discussed in more detail in the ASHRA
Fundamentals Handbook, Chapter on Infiltration ¥edtilation.

Design Summer Temperature Difference and Wind Speed Enter the design summer temperature
difference for the location closest to the buildbejng tested. Enter your best estimate of desigmmer
wind speed (data source not available, 7 MPH agpedre commonly used in the HVAC industry). The
design summer temperature difference and wind saeedsed to calculate the infiltration rate undiesign
summer conditions. The estimated design infilbratiate can be used in ACCA Manual J load calauati
in lieu of Manual J's infiltration estimation pragre. The calculation procedure used to estimasegd
infiltration rates is based on the LBL infiltrationodel and is discussed in more detail in the ASHRA
Fundamentals Handbook, Chapter on Infiltration ¥edtilation.

6.4 Comments Screen

The Comments Screen can be used to enter an wedimitmber of lines of comments on the building
being tested. Comments are saved along with theimgitest file and can be printed out as parthef
detailed test report. Typical comments enterethisnscreen include client interview informatidoiilding
and weather conditions during the test, the locadiomajor air leakage sites etc. To clear then@ents
Screen, click on th€lear button. When you are finished entering commaegtislk on Next to move to the
Test Settings Screen, Breviousto move back to the Climate Information Screen.
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Note: You can access standard Windows copy and pastmands within the Comments Screen by
clicking on the right mouse button. This allowsiyto easily move text between TECTITE and other
Windows programs such as Microsoft Word.

6.5 Test Settings Screen

The Test Settings Screen is used to set up thgtairess test procedures to be used by the TECTITE
program. You can click on individual fields to enteformation, or use th€ab key to quickly move
between fields. When you are finished selectisgtettings, click oiNext to move to the Test Graph
Screen(s), oPrevious to move back to the Comments ScreBlote: When using the Manual Method for
data entry, onlyfest ModeandMethod are active.

Test Settings Screen

Test Mode:

SelectPressurizeif the Blower Door will be blowing air into the bBding (i.e. the building will be at a
higher pressure than outside), or sel@epressurizeif the Blower Door will be blowing air out of the
building (i.e. the building will be at a lower peese than outside). The factory default setting is
Depressurize

Method:

Click on Manual if you will be manually entering the Blower Dodrtaghtness test readings (i.e. house and
fan pressure readings), or seldato if TECTITE will be used to perform an automatestte
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Test Pressures (only available when Auto Methodli®sen):

Select the target building pressures at which Btddeor data will be collected by clicking on the
appropriate button.

CGSB standard (149.10-M86): consists of an 8 point Blower Door test conddcit
building target pressures varying from 50 to 15cRks For most users, this is the preferred
test method.

Custom: allows the user to create a custom list ofaupO target building target pressures
at which Blower Door data will be collected. Or@estom has been selected, click on the
Edit Custom Pressureshutton to open the list of custom target buildangssures. Click on
theHelp button on the custom pressure list window for mofermation.

Zonal Pressures (only available when Auto Methodclsosen):

If you are using an APT DAB with 3 or more presstinannels, you can activate the Zonal Pressures
feature (by clicking on thActive button) to allow the measurement of building zpressures using
installed pressure channels P3 — P8 during the alairtightness test sequence. Once activated, the
Settingsbutton can be used to access the Zonal Presseiré#pSScreen. Click on theelp button in the
Zonal Pressures Set-Up Screen, or reféhapterl0 for more information on using this feature.

Auto Test Parameters (only available when Auto Methis chosen):

Samples Per Station: The Samples Per Statiorfield is the number of readings (or samples)
of building pressure and fan flow that are takeeaath pressure station (i.e. target building
pressure) during an automated test. Each readisgnople is displayed on the graph as a
small dot as it is collected. The default numbfesaomples is 100, and should work fine for
most test applications (you may vary this numbemfil to 1000). In most cases, larger
numbers of samples will lead to higher correlatioefficients. If theZonal Pressures

feature is active, thBamples Per Statioralso determines the number of zone pressure
measurements taken for each active zone pressanaeh

If the CGSB test standard is selected, the number of samplestation is also used to
determine the number of pre and post test baskliitéing pressure readings that are taken
during an automated test sequence.

Fan Adjust Rate: During either an automated airtightness test auie procedure, the
computer is in charge of adjusting the fan spee@ach the desired (or target) building
pressures. ThEan Adjust Rate determines how quickly the fan speed changeseas th
computer tries to achieve the target building press For most cases, the factory def&aln
Adjust Rate of 0.5 will work fine. In some cases, such as wingather, it may be necessary
to reduce the fan adjust rate to prevent the fam fresponding too quickly to pressure
changes caused by the wind. In such cases, tnyex Isetting (e.g. 0.2 or 0.1) so that the fan
adjusts slowly enough to successfully completedle If you would like to speed up fan
response, try a higher setting (e.g. 1.0 or 2.0).

Note: When changing the Fan adjust rate, do not ertieles greater than 5 or less than 0.1.
In addition, the fan speed can be manually adjusyedragging the manual fan speed
adjustment slider on the Test Graph, or by pressavgn on théJp andDown arrow keys

(the arrow keys are only active when the manualsitjent slider is highlighted).
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Target Tolerance: TheTarget Toleranceis used by TECTITE to determine whether the
measured building pressure is close enough taatigett building pressure so that data
collection may begin. Th&arget Toleranceis a number (in Pascals) stating how close the
actual building pressure needs to be to the tgmgesisure before a reading will be taken. In
most cases the factory default setting of 2 (Paksvtine. In windy weather you may need to
increase the target tolerance (e.g. 3 or 4) towtdor the fluctuations in building pressure
caused by the wind. The target tolerance useditiasmpact on the final test results, but
your particular test standard (e@GSB) may require you to get very close to your target
pressures.

Note: If during an automated test you would like to mnaty instruct the computer to go
ahead and take data, click on 8#&MPLE button. At this point the computer will proceed
with data collection just as if it had decided ttied target tolerance had been met.

Building High Pressure Limit: If TECTITE detects a building pressure highemtihe set
Building High Pressure Limit, the fan will shut off immediately and you will ligformed
that the maximum allowable building pressure waseerled. The purpose of tBailding
High Pressure Limit is to prevent damage to the building from excest#gépressures. The
default setting is 90 PaNote: The Blower Door fan calibration parameters areausurate
above test pressures of 80 Pascals.

Fan Start %: Enter a number, typically in the range 1% to 258b6the beginning of an
automated test or cruise procedure, the fan osignal from the DG-700/DAB will
immediately be set to this value to reduce theydatsociated with fan startup. A good value
for this parameter can be determined by manuallyimgothe fan control slider and estimating
at which point the fan begins to turn. This alloy@si to customize the computer control to
the particular combination of fan motor and conémobeing used. This value is stored in the
building test files (.bld) and configuration filesfa). The default value is O.

TheFan Start % setting will not affect the minimum fan output whimay occur during
cruising or automated testing. The computer Willllse allowed to reduce the fan output
below theFan Start % value if needed to achieve low target pressures.

Note: If you input an inappropriately higkan Start % setting, the fan will begin operation
at a high speed and may trigger the warning megggreeded Maximum Building
Pressure). Reduce than Start % setting if this occurs.

Restore Factory Settings: TheRestore Factory Settingdutton will restore the factory
default settings for all five Auto Test Parameteldfs.
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Chapter 7 Conducting an Automated Airtightness Test

7.1 Overview of Test Graph Screen (Auto Method)

The automated airtightness test is conducted frenTest Graph Screen. The main feature of the Test
Graph Screen is a plot of Blower Door fan flow Boiilding leakage) on the vertical axis versus bngd
pressure on the horizontakis. During a Blower Door test, data are autocadlii collected at a series of
pre-set target building pressures, which are dasighby the vertical (blue) lines on the graphyolfi have
selected th€GSB Test Pressuregfrom the Test Settings Screen), there will bar§ét pressure lines at
50, 45, 40, 35, 30, 25, 20 and 15 Pascals of mgjldressure. If you selectédistom Test Pressures
(from the Test Settings Screen), a blue targetspredine will appear for each value that you inptd the
Custom Target Pressure List.

Test Graph Screen (Auto Method)

Selected Fan Model,
Current Zone Pressures (only if Zones active) ** Test Mode and
/ Flow Ring

Manual Fan

. Speed Contri
RimgA
Real-Time ACH50
Esitmator (only for

Blower Door Data ——p» Cruise and Monitoring)

Current Fan Flow
And Fan Pressu

Current Building
Pressure

v\ Baseline Building
v\ Pressur

Completed Test
Indicatol

Sample Counter

A

Flow Through the DAB Status Box Pressure Difference Between Inside

Blower Door Fan And Outside (Building Pressure) *
(Building Leakage)

* Building pressure values shown on the graphiantie Bldg Pressure status window are adjustethfo
measured baseline pressure (displayed in lithge Baseline status window).

** Zonal pressure values shown in the Zone Pressiates windows are adjusted for measured zonal
baseline pressure.

During the automated test sequence, the Blower Ezwowill turn on and increase speed until theding
pressure reaches the highest target pressurenlinenson the graph (e.g. 50 Pa for a CGSB test)ce@me
appropriate building pressure is achieved, TECTidkes a number of simultaneous measurements of
building pressure and fan flow (the default numiiesamples is 100). Each sample is displayed en th
graph as a small dot as it is collected. Whersyistem is finished collecting samples for the fissget
pressure, the average value of all samples fortdinget pressure is displayed as a red circle. fainspeed
is then reduced until the building pressure reatiesiext target pressure line and the data callect
process is repeated.

22 TECTITE
Version 3.2



Chapter 7 Conducting an Automated Airtightness Test

If the Zonal Pressuresfeature has been activated from the Test SetBegsen, the Zone Pressure status
window will display the current measured zone pess during the course of the automated test. avhil
TECTITE is collecting data for the building airtigless test (from Channels P1 and P2), it will atsitect
data from each active zone pressure channel (F8.—The number of data samples taken for eachieacti
zone pressure channel is determined bySdwmples per Statiorfield in the Test Settings Screen.

In addition to the graphical display, TECTITE willovide a series of messages or prompts on the Test
Graph Screen to ensure that proper testing proesdue followed. The DAB Status Box directly below
the Graph will also provide information on the @mt operating status of the DG-700 or APT DAB. The
system also detects common testing or equipmeiblgrs (e.g. tubing connected to the wrong pressur
tap) and provides a warning message to the operator

7.2 Selecting the Fan Model

Before beginning a test, be sure that the seldatechodel displayed at the top of the Test Graple&t
matches the Blower Door fan being used. To chémgeselected fan model, click @ptions located in
the Main TECTITE Menu. From the Options Menu, sefan Info.

Fan Information Window

In the Fan Information window, select the appragrfan model (or type), and then click @K. You may
also input a fan serial number which will be stoadohg with the building test file, and is printedt on the
detailed test report. Importantly, if you chanke selected fan model while test data are displayettie
graph, the test data will be automatically cleared.

Note: The selected flow ring may be changed directlyhenTest Graph Screen by clicking on the
selection arrow to the right of the indicated riftgowever, in most cases you will not need to cleathe
selected ring from this screen, because TECTITEprdmpt you for flow ring selection during the
automated test sequence.
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7.3 Starting an Automated Test

Whenever you are in the Test Graph (Auto Methodg&t, TECTITE checks to be sure that your
computer and DG-700 or APT DAB are communicatingperly. Automated testing cannot begin until a
communication link has been established.

If a communication link has not been establishieeStart andCruise buttons are grayed out and the
messag®ATA BOX NOT CONNECTED appears in the DAB Status Window. To establish
communication, first check to be sure that theateable between the computer and the DG-700/DAB ha
been properly installed. Also check that the DG/DRB has been turned ON and has power (plug in the
power supply to the DAB if you are unsure if itteeimal batteries are charged). Once a communicétik
has been established, the mesddlge- Monitoring appears in the DAB Status Window and 8tert and
Cruise buttons are activated.

For more information on establishing communicatetween the your computer and the DG-700/DAB, see
Chapter 15

Start Test Button:

Clicking on theStart Test button will begin an automated airtightness tegiuence. TECTITE will guide
you through the test sequence using a series oatmgpanessages.

An automated test sequence includes the followiegss

1. The operator is prompted to cover the fan inlethsd TECTITE can measure the baseline building
pressure (due to wind and stack effects) priohgotést. If you are using a Model 3 or 4 Bloweobo
fan install the no-flow plate; if you are using add Blaster fan install the nylon fan cap, thenkcbn
OK.

2. TECTITE will automatically make a number of prettbaseline pressure measurements (the default
number of readings is 100 ) and then display tlegage value of these readings in Bldg Baseline
(Pa) status window on the right side of the screeli.sébsequent building pressure measurements
shown on the graph and in the Building Pressutesigindow will be adjusted by this measured
baseline pressureNote: TECTITE will also measure the baseline pressoreufiy active zone
pressure channel at the same time.

3. The operator is prompted to remove the fan inleecand install the appropriate flow ring on the fa
for the beginning of the test. Use your best judghand install the flow ring that you think will
provide the correct air flow for the highest targetssure. Don'’t worry if you guess wrong, the
program will instruct you to install a differennhg later on if you start with the wrong one. Clank
OK after you've removed the inlet cover and instatteel chosen flow ring.

4. The operator is now prompted to indicate which flimg was installed on the fan. Select the
appropriate ring and click dProceed with Test

5. The fan will automatically turn on and increaseespantil the building pressure reaches the highest
target pressure line shown on the graph (50 Pa @&SB test}. The current fan flow and building
pressure is shown on the graph by the moving Faw Bhd Building Pressure Cursor. Once the
appropriate target building pressure is achiev&TITE takes a number of simultaneous readings of
building pressure and fan flow (the default numtifereadings is 100). Each reading is displayed on
the graph as a small dot as it is collected. Qhegrogram is finished collecting readings for filhst
target pressure line, the average value of allingador that target pressure is displayed as &irete.
The fan speed is then reduced until the buildireggure reaches the next lowest target pressure line

1 ifthe program is unable to reach the highasgfetiapressure line with the fan running full spetbé, operator will be
prompted to change to the next larger flow rinfthé fan is in open configuration and still noteato reach the
highest target pressure line, the program will ldigphe message “Can’t Reach Target Pressure e@ioly Data at
Highest Building Pressure” (see Section below e@fr Messages During the Automated Airtightnesst)T
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and the data collection process is repeatdote: If the Zonal Pressures feature has been activated
from the Test Settings Screen, the Zone Pressattessiindow will display the current measured zone
pressure during the course of the automated W&ile TECTITE is collecting data for the building
airtightness test (from Channels P1 and P2), Italslo collect and store data from each active zone
pressure channel (P3 — P8).

6. After data have been collected for the last tapgessure line, the fan turns off and the operator i
again prompted to cover the fan inlet for anotleo$ baseline building and zone pressure readings.
After taking the post-test baseline readings, Bieg. Baseline (Pa)field is updated with the average
value for both pre and post test building basal@alings.

7. All airtightness test data shown on the graph ake automatically adjusted for the average of the tw
building baseline readings, and the test is coraglefA “best fit” line is then drawn through thetala

8. Calculated building airtightness test results carséen on the Test Results Screen by clickinyei.
The measured zone pressure data are availabletim#@one Data Screen (clitdext from the Test
Results Screen, or use tBeto Menu Item).

Using the Sample Button (manually activating datalkection):

The Samplebutton is used to manually activate data collectar a target building pressure line during an
automated test sequence, rather than waiting f@TTEE to automatically activate data collectionhi§
button is particularly useful if it is windy andetbuilding pressures are fluctuating.

Using the Clear Button (Clearing Data From the Grap

TheClear button is used to clear all Blower Door data fribva graph. This will not affect the information
that you have entered into the test input scremmany results that you have previously saved.

Conducting and Displaying Multiple Tests on the SarGraph:

Data from more than 1 automated test can be disglap the Test Graph at one time. This occurs when
conducting a second airtightness test (uSitayt Test) and not clearing data before beginning the restt t
If data from multiple tests are displayed on thapdy, test results are calculated using all displajata.
Combining multiple tests can increase the repeliiabf test results, which is particularly usefolwindy
weather. The # of tests displayed on the Graghasvn by theCompleted Testindicator.

Using the Pause Button:

Once an automated test has been initiated? #hesebutton can be used to temporarily pause the test
sequence. After clicking dPause the fan will turn off and the messadde Test Is Pausedappears on
screen. From this message box, the user has@spti

Clicking onAdjust Auto Test Settingsallows you to change tHean Adjust Rate theTarget
Tolerance theBuilding High Pressure Limitand theFan Start %fields during the middle of
a test.

Clicking onProceed With Testwill restart the test sequence from whereRaesebutton
was activated.

Clicking onStop Testallows you to end the current test sequence.

7.4 Stopping an Automated Test

In addition to using th@ausebutton, the fan can be quickly turned off duringst by pressing thesc
key, or by clicking on th&top Testbutton. After the fan has been turned off, ther ean choose to end
the current test sequence, or can restart the lfedata from more than one test are being disgaayn the
graph, stopping a test will not clear data fromvjmesly completed tests. In addition, stoppingst twill
not affect information that you have typed into tést input screens or have previously saved.
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7.5 Adjusting the Auto Test Parameters

The Test Settings Screen contains a numbekuib Test Parameterfields which are used to adjust data
collection and fan control variables during theomted test sequence. RefeCtrapter 6for a detailed
description of each of th&uto Test Parameterfields.

7.6 Operator Messages During the Automated Test

During the airtightness test, the TECTITE prograwvjiles a series of on-screen messages or prompts t
the operator to ensure that proper testing proesdare followed. In addition, the program detects
common testing or equipment problems (e.g. hosesected to the wrong pressure tap) and provides a
warning message to the operator. Below is a tjstihon-screen test procedure and operator warning
messages provided by the TECTITE program:
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On- Screen Test Procedure Messages

Operator Action Required

Cover fan inlet to measure starting building

pressure baseline. Press OK when ready.
_or

Cover fan inlet to measure ending building

pressure baseline. Press OK when ready.

Cover the fan inlet so that TECTITE can measurebtieeline
building pressure (due to wind and stack effect®rpo, or
following completion of the test. If you are usiadModel 3 Blower
Door install the no-flow plate; if you are usindpact Blaster install
the nylon fan cap.

Remove fan inlet cover and install appropriat
flow ring. Press OK when ready.

e Remove the no-flow plate or nylon fan cap fromféreinlet so that
the fan can be turned on. Install the flow ringtthou think will
provide the appropriate air flow for the beginnofghe test.

Which flow ring is installed?

Select the flow ring that is currently installed thie fan, and then
click on Proceed with Test

Install Ring _ and press here to continue tes
OR Press here to end test at previous test
pressure.

, TECTITE has determined that a different flow rifgpald be
installed on the fan. Install the ring listed iretmessage. If the
listed ring is not available, or you wish to end test at this point,

click on the end test messa%;e.

Remove all rings and press here to continue
test, OR Press here to end test at previous
pressure.

TECTITE has determined that all low flow rings sttbbe removed
tdedm the fan. Remove all rings from the inletloé fan. You may
also select to end the test at this point.

This will end testing. Do you wish to end it?
or
This will end cruising. Do you wish to end it?

This message appears when you have prdsseolr clicked onStop
Testduring a test, or while the cruise control featigractive. To
end the test or turn off cruise control, click bes

On-Screen Warning Messages

Operator Action Required

Can not reach target pressure and have opefi No action required. If the fan is in open configtion (i.e. no flow

fan. Collecting data at highest building
pressure.

plates installed), running at full speed, and ¢ &0 reach the
target pressure line, TECTITE will automaticallylleot data for
that target pressure at the highest achievabldihgipressure.

Warning: Wrong sign (+/-) on building
pressure. Check A/P1. Press OK to termina
test.

The measured building pressure on Channel A/Pldeging in the
ewrong direction from the indicated Test Mode. Ghexbe sure
the A/P1 Reference tap is connected to the outtided/P1 Input
tap is measuring the pressure inside of the bugldind that the
direction of the Blower Door fan flow is consistemith the
indicated Test Mode (i.e. depressurization vs.quesgation). Click
onOK to end test.

Warning: Wrong sign (+/-) on fan pressure.
Check B/P2. Press OK to terminate test.

The measured fan pressure on Channel B/P2 is aitigthe
wrong direction. Check to be sure the B/P2 Inpptis connected
to the Blower Door fan, and the B/P2 Referenceesasuring the
pressure in the space upstream of the fan inlétk 6n OK to end
test.

Warning: Not detecting fan pressure. Check
B/P2. Press OK to terminate test.

The measured fan pressure on Channel B/P2 istlassltPa, but
the building pressure is changing. Possible fasqire tubing
disconnect. Check to be sure the B/P2 Input taptisiected to the
Blower Door fan, and the B/P2 Reference is meagutie pressure|
in the space upstream of the fan inlet. ClickQi to end test.

Warning: Not detecting fan or building

TECTITE is not detecting a fan or building pressigading, even

pressure. Check system. Press OK to termipateough the program is calling for full fan speegheck building

test.

and fan pressure tubing connections to the DG-7AB/DIf the fan
was not running, check the fan speed controllena&e sure:

- It is properly connected to the fan and plugged power.

- The speed control knob is turned on.

- The speed controller is properly connected toDe700/DAB.

Click onOK to end test.

2 |f you end the test and data has been collectedtfleast one previous target pressure lineressits will be
calculated using all data collected prior to ending
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On Screen Warning Messages

Operator Action Required

Warning: At full fan speed but <2 Pa buildin

pressure. Check system. Press OK to terminatden the fan is at full speed. First check tolre she A/P1

test.

The measured building pressure on Channel A/Pdsissthan 2 Pa

Reference tap is connected to the outside, and/@& Input is
measuring the pressure inside of the building.o8eéccheck that
outside windows and doors in the building are dosed that there
are no other large openings to the outside pravgtiie building
pressure from changing. Click @K to end test.

Warning: Not detecting building pressure on
A/P1.

TECTITE is not detecting a change in building puesseven
though the fan pressure is at least 50 Pa. Cloclok sure that ong
end of the (green) building reference tubing isrmated to the
A/P1 Reference tap, and that the other end is @laaéside of the
building and away from the Blower Door fan flowlidR on End
Testto terminate test.

Advanced Users: If you are conducting an advaniéaghostic
procedure where you are trying to maintain or mesasary small
(or zero) building pressures (e.g. “cruising zergu can
temporarily turn off this message by checking Tlen off this
warning box.

Warning: Excessive building pressure
fluctuation. Check A/P1 tubing/increase Targ
Tolerance.

While attempting to reach a target pressure line neasured

ebuilding pressure has been fluctuating beyond trgét Tolerance
for more than 90 seconds. To determine the causeedfuctuating
building pressure problem, and the appropriateaipeaction, see|
Chapter 15.To proceed with the test, click &roceed with Test
or chooseCancel Testto end the current test sequence.

Warning Maximum allowable building
pressure exceeded. Do you wish to terminate
test?

The default maximum allowable measured buildinggpuee is 90
Pascals. This maximum pressure is designed teptexccidental
damage to the building being tested. In additgaipration
formulas for the Blower Door fans may not be actied back
pressures greater than 90 Pascals, depending €iovtheng
installed and the fan pressure. ClickYesto end test.

Note: If you input an inappropriately highan Start % (on the
Test Settings Screen), the fan will begin operagiba high speed
and may trigger the maximum pressure warning. BedoeFan
Start % setting if this occurs. In addition, lowering than

Adjust Rate (also on the Test Settings Screen) may also belp t
prevent this message inadvertently being triggatate start of tes
procedure.

No test pressures available.

If the Test Pressure field has been set to Custachyou have not
entered any building pressure values into the cugt@ssure list
(see test Setting Screen), this message appeatst [ilding
pressure values into the custom pressure listhhange the Test
Pressure field to CGSB.

Data for more than one test will be combined
on the graph.

Data for more than one test can be combined amdagisd on the
Test Graph at one time. This occurs when condgetisecond
airtightness test (by pressing tBtart Test button) without clearing
previously collected data from the graph. Oncetiplel test data
are combined, test results are calculated usingahles from each
target pressure line. The primary reason to comtata from
multiple tests is to increase the repeatabilitjest results in windy
weather.

If you would like to save the current test dataobefadding
additional data points, sele€ancel Testand then save the data
using the File menu. Seldetoceed with Testto combine data
from multiple tests on the graph.
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On Screen Warning Messages

Operator Action Required

Communication lost. Testing ended.
_or
Communication lost. Cruising ended.

Communication between the DG-700/DAB and your cow@phave
been disrupted, and the current test or cruisegpitore has been
ended. If you were conducting an airtightnesswiésn
communication was lost, the test sequence is eadédll data
from the current test are cleared from the graph.

Note: If the fan is still running, it can be stoppeddmmpletely
turning off the knob on the fan speed controller.

Lost communication can be caused by a poor cororebgtween
the DG-700/DAB and your computer, or by a loss@fgr to the
DG-700/DAB. Check the serial cable between themaer and
the DG-700/DAB, and check to be sure the DG-700/Dg\Birned
on. If you are unsure if the DAB’s internal baytés charged, plug
in the power supply to the DAB. Click @K to return to the Test
Graph Screen. Séghapter 15for more information on lost
communications.

Warning: Flow too small to measure. Press
OK to terminate test.

You are trying to measure a fan flow below the ptaiele operating
range of the equipment. Click @K to end the test.

Cannot start the test because there are not
enough pressure channels for the existing te
data. Do you wish to clear the data and
proceed with the test?

You are trying to combine data for more than 1, tastl the current
tAPT DAB being used has fewer pressure channelsvleae used
during the first test. For example, this messagelevappear if a 5
pressure channel DAB was used to record 3 zonsymesduring
the first test, and you are now using a 4 presshaanel DAB to
combine data with the first test. Click ¥esto clear all existing
test data and proceed with a new test, or clicklomo end the
current test sequence.

Warning: Data box due for re-calibration.

The DG-700/DAB should be re-calibrated once per.ydfit has
been more than 1 year since the last calibratiaseth on your
computer’s internal clock), this message will appedhe
calibration date for your DG-700/DAB can be fourrdtbe
calibration sticker located on the bottom of thé,ur click on
Data BoxInfo from the Test Graph (Auto Method) Screen.

Low Battery Warning. Pres3K to end
procedure.

The program has detected that the DG700/DAB baiseow.
Automated testing and cruise procedures can nahbéfthe low
battery warning appears during the middle of anmated test, the
current test sequence will be ended and all data the current tes|
will be cleared.

The DAB is powered by an internal re-chargeableadi®attery.
Plug in the 12V power supply supplied with the Ag/Etem to
charge the NiCad battery. The fully charged NiGattery will
power the DAB for approximately 6 - 12 hours ofiitgg. The
DAB can be also be operated with the power supllgged in.

The DG-700 is powered by 6 AA batteries locatetheback
battery compartment. The battery voltage can beed by
clicking on the DATA BOX INFO button. If the battevoltage
drops below 6.1 Volts then TECTITE produces a Laatt&y
warning and the LCD screen shows a flashing BATciaidr. As
long as the voltage is above 5.5 Volts, the gaufiestiél make
accurate readings. Once the voltage drops belbwdits, the LCD
will show LO BAT and any active TECTITE test or =@
procedure will be terminated and the data discardéterefore it is
advisable to replace the batteries the first tineslow battery
warning is displayed and before the voltage drophe 5.5 Volt
level.
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7.7 Manually Adjusting the Fan Speed

The fan speed can be manually adjusted by draggenlylanual Fan Speed adjustment slider on the Test
Graph Screen, or by pressing down onlipeandDown arrow keys. In order for manual fan speed
adjustment to work, a communication link between¢bmputer and DG-700/DAB must have been
established, and the messadje - Monitoring should appear in the DAB Status Window. If thessage
DATA BOX NOT CONNECTED appears in the DAB Status Window, you will nee@stablish a
communication link. Se€hapter 15 Problem 1 for more information on establishingpenmunication

link.

7.8 Real-Time ACH50 Estimator

During Idle - Monitoring (or when the Cruise Control feature is active)CTETE can display a real-time
estimate of Air Changes per Hour at 50 Pascalsitdibg pressure in the ACH50 Status Window. To
estimate ACH50, TECTITE uses the current measwedléw, the volume estimate input into the Builglin
Information Screen, and an assumed Building Leakagee exponent (n value) of 0.65. The ACH50
Status Window is only active when the current bogdoressure is between 40 and 60 Pascals, anida va
fan flow measurement is being made. The Real-Tilg&lB0 display is useful for quickly estimating
building leakage rates before conducting a fuligtitness test.

Note: The Real-Time ACH50 estimator is not active dgram automated test sequence.

Real-Time ACH50 Estimator

Ring A

<4— ACH50 Estimator Window
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7.9 Using the Display Large Meters Feature

The Display Large Meters feature replaces the goaptihe Test Graph (Auto Method) Screen with 3darg
status windows showing Real-Time ACH50, Current Flrw, and Current Building Pressure. The feature
can be toggled on and off by clicking Bisplay Large Metersfrom the Options Menu.

-

The Display Large Meters feature is particularlgfuswhen looking at the computer screen from tadise
while “Cruising” or manually adjusting the Bloweiobr fan inldle-Monitoring mode. The Real-Time
ACH50 Status Window is only active when the curtawitding pressure is between 40 and 60 Pascals, an
a valid fan flow measurement is being made. Thal-Rene ACH50 display is not active during an
automated test sequence.

Display Large Meters Feature

RimgA
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Chapter 8  Using the Manual Data Entry Method

8.1 Overview of Test Graph Screen (Manual Method)

Manual Method is used to input Blower Door testd@t g. building pressure and fan flow readinga) th
were collected manually, rather than collected matically by TECTITE. The Manual Method option is
only available if the Method field is set kbanual from the Test Settings Screen

The figure below shows the Test Graph Screen whangWManual Method. Like the Auto Method Test
Graph Screen, the main feature of the Manual Meffest Graph Screen is a plot of Blower Door famvflo
(or building leakage) on the vertical axis versusding pressure on the horizontal axis. Howewdren
using Manual Method, all auto control buttons atadus windows have been removed, and replacedawith
Data Table button which opens a simple data entry table.t @at (i.e. fan and building pressure
measurements) entered into the Data Table aresgloti the graph, and a best-fit regression line is
automatically drawn through the plotted data points

Test Graph Screen (Manual Method)

f

Selected Fan Model
and Test Mode.

Button to access manual
Flow through the / entry Data Tabie,

Blower Door fan

(Building
Leakage) l

—r

Pressure difference between inside
and outside (Building Pressure)

8.2 Selecting the Fan Model

Before entering data into the Data Table, selexBlower Door fan model being used for the tesh. T
select the fan model, click ddptions located in the Main TECTITE Menu. From the Opsdvienu,
selectFan Info. In the Fan Information window, select the appiate fan model (or type), and then click
onOK. You may also input a fan serial number whicH td stored along with the building test file, aad
printed out on the detailed test report. Impoitaittyou change the selected fan model while tegt are
displayed on the graph, the test data will be aatarally cleared from the graph and the Data Table.

32 TECTITE
Version 3.2



Chapter 8 Using the Manual Data Entry Method

Fan Information Window

8.3 Entering Test Data into the Data Table

To manually enter test data, first click on thata Table button from the Test Graph Screen. The Data
Table which appears allows entry of up to 10 seBlawer Door test readings (arranged in rows) spine
Pre-Test Baseline reading, and one Post-Test Baselading. The use of baseline pressure reattinige
Table allows the program to quickly adjust the nadiywcollected test data for baseline stack anddwin
effects. You can move through the Table usingTihie key, or by clicking on the individual entry fields

Data Table for Manual Entry of Test Readings

To begin data entry, you must first input a Pret Baseline reading in Pa. Once a Pre-Test Baseline
reading has been entered, you may input as fewaasl As many as 10 sets of test readings. Forseact
test readings, you must enter the measured buifshegsure (in Pa), the fan configuration correspuantb
this set of readings (i.e. which Flow Ring wasatisd on the fan), and the measured fan flow used t
generate the building pressure. Fan flow can elireentered directly in CFM (by choosing the Flow
button in the Flow Data Source field), or by entgrthe fan pressure signal in Pascals (by chodks§an
Pressure button in the Flow Data Source field)yolf enter the fan pressure signal, the
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flow value will be automatically determined by TETE. If you input fewer than 10 sets of readings,
simply leave the remaining rows empty.

The Post-Test Baseline reading is an optional fieldhose who wish to take a second baseline imgjld
pressure reading following completion of the ahtigess test. If you input a Post-Test Baselindinga the
program will use the average of the Pre and PostlBee readings in its analysis. If you leave Rlost-
Test Baseline reading field empty, the program siitiply use the Pre-Test reading when adjusting for
baseline pressure effects.

When you are finished entering test data into theld, click on OK to return to the Test Graph. Yoam
clear the Table at any time by clicking on lear Data button

8.4 Tips on Using a DG-700 Gauge with the Data T&b

Be sure you have the gauge set up properly (refgour Blower Door or digital gauge manual).

If you are using the DG-700Baselinefeature, ente into the Baseline fields (you may leave the
Post-Test Baseline field blank). This is becabseeDG-700’Baselinefeature has already
adjusted the building pressure reading(s) for lreseffects.

If you are using the DG-700@®50 feature to conduct a one-point Blower Door taktays enter
the building pressure &9 Pa. This is because tf®@50 feature automatically adjusts the
displayed flow reading to a test pressure of 50 Pa.

If you take and enter a Pre-Test Baseline readiegure to include the proper sign of the reading.
If you are Depressurizing the building, enter théldng Pressure readings as negative numbers
(TECTITE automatically places a negative sign i Building Pressure entry fields if the Test
Mode is set to DEPRESSURIZE).

If you are Pressurizing the building, enter thel@ng Pressure readings as positive readings.
Fan pressure readings can be entered as posithagative readings.

If you choose to take and enter a Post-Test Basediading, be sure to include the proper sign of
the reading.

8.5 Tips on Using a DG-3 Gauge with the Data Table

Be sure you have the gauge set up properly (refgour Blower Door or digital gauge manual).
Always take a Pre-Test Baseline pressure readidgater it into the Data Table. Be sure to keep
track of the proper sign (+ or -) of the baselieading.

If you are Depressurizing the building, enter théldng Pressure readings as negative numbers
(TECTITE automatically places a negative sign i Building Pressure entry fields if the Test
Mode is set to DEPRESSURIZE).

If you are Pressurizing the building, enter thel@ng Pressure readings as positive readings.
Fan pressure readings can be entered as posithagative readings.

If you choose to take and enter a Post-Test Basediading, be sure to include the proper sign of
the reading.
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8.6 Tips on Using Magnehelic Gauges with the DafBable

Be sure you have the gauges set up properly (efeyur Blower Door manual).

Always zero the gauges prior to starting the testguthe instructions contained in your Blower
Door manual.

Always enter 0 into the Baseline fields (you magvie the Post-Test Baseline field blank). This is
because zeroing the 60 Pa building pressure galjgstathe building pressure reading(s) for
baseline effects.

If you are Depressurizing the building, enter théldng Pressure readings as negative numbers
(TECTITE automatically places a negative sign i Building Pressure entry fields if the Test
Mode is set to DEPRESSURIZE).

If you are Pressurizing the building, enter thel@ng Pressure readings as positive readings.
Fan pressure readings can be entered as posithagative readings.
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Chapter 9  Viewing Test Results

Once an automated test has been completed, atateshave been manually entered into the Data Table
test results are automatically calculated usingatia points displayed on the graph, and valuad impo
the building and climate screens. To view the Restults Screen, click dvext from either Test Graph
Screen.

Test Results Screen

Note: If you are conducting an automated test, andre@suring zone pressures during the Blower Door
test, aNext button will appear at the bottom of the Test Riss8treen. Clicking on thdext button will
take you to the Zone Data Screen, which is disclisseore detail irChapter 10

9.1 Overview of Test Results Screen

Airflow At 50 Pascals:

CFM50: This is the airflow (in Cubic Feet per Minute)aded to create a change in building
pressure of 50 Pascals. CFM50 is the most commadg measure of building airtightness.

ACH at 50 Pa: The Air Changes per Hour (ACH at 50 Pa) is anotioenmonly used measure of
building airtightness. ACH at 50 Pa is the numiferomplete air changes that will occur in one
hour with a 50 Pascal pressure being applied unifoacross the building envelope. ACH at 50
Pa is a useful method of adjusting (or normalizithg) leakage rate by the size (volume) of the
building. If you did not enter the building voluroa the Building Information screen, ACH50
will not be calculated.

ACH at50 Pa = (CFM50 x 60) / building volumecubic feet
CFM50/square foot of floor area: This is the CFM50 reading for the building dividey the
floor area of the building. CFM50/square foot atfu(or normalizes) the leakage rate by the size
(floor area) of the building. If you did not entée floor area on the Building Information screen,

this variable will not be calculated.

CFM50/square foot = CFM50 / floor area in squert
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CFM50/square foot of surface area (MLR): Also known as the Minneapolis Leakage Ratio
(MLR), this is the measured CFM50 divided by theabgrade surface area of the building.
MLR is a useful method of adjusting (or normalizitige leakage rate by the amount of envelope
surface through which air leakage can occur. Th&Mas been particularly useful for
weatherization crews working on wood frame buildingexperience to date has shown that for
buildings with a MLR above 1.0, very large costeeffve reductions in infiltration can often be
achieved using Blower Door guided infiltration andulation techniques. In buildings with a
calculated MLR in the 0.5 to 1.0 range, it is ofteare difficult to achieve economical
improvements in airtightness. If you did not ergerAbove Grade Surface Area value into the
Building Information screen, MLR will not be caletéd.

MLR = CFM50 / above grade surface area in sqfese

Leakage Areas:

Once the leakage rate for the building has beersuned, it is useful to estimate the cumulative §ize
square inches) of all leaks or holes in the bugtirir barrier. The estimated leakage areasmigt o
provide us with a way to visualize the physicaksif the measured holes in the building, but threyadéso
used in infiltration models to estimate the buiglinnatural air change rate.

The Test Results Screen includes two leakage atealations, based on differing assumptions abiwait t
physical shape of the hole, which are compatibté tie two most commonly used infiltration models.

Equivalent Leakage Area (EqLA): EgLA is defined by Canadian researchers at thea@ian
National Research Council as the area of a shagededrifice (a sharp round hole cut in a thin
plate) that would leak the same amount of air adtlilding does at a pressure of 10 Pascals. The
EqLA is used in the AIM infiltration model (whicls used in the HOT2000 simulation program).

Effective Leakage Area (ELA): ELA was developed by Lawrence Berkeley Labora{aBL.)

and is used in their infiltration model. The Effge Leakage Area is defined as the area of a
special nozzle-shaped hole (similar to the inletafr Blower Door fan) that would leak the same
amount of air as the building does at a pressureRdscals.

Note on Leakage Areas:

When using leakage area calculations to demongitatsical changes in building airtightness, we
recommend using the EqLA measurement. Typically,AAmore closely approximates physical
changes in building airtightness. For examplgoif performed a Blower Door test, and then
opened a window to create a 50 square inch holeegehted the test, the estimated EqLA for the
building will have increased by approximately 5@iaig inches from the initial test results.

Building Leakage Curve

Coefficient (C) and Exponent (n): Once an automated airtightness test sequenceajanal
entry of data into the table) has been completélest-fit" line (called the Building Leakage
Curve) is drawn through the collected Blower Doatad The Building Leakage Curve can be
used to estimate the leakage rate of the buildirmgy pressure. If you have conducted a single
point test, the program assumes an exponent @6&fin its calculation procedurés.

3 The assumed exponent value of 0.65 is baseldebavierage observed exponent for a large samplesidential
Blower Door tests.
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The Building Leakage Curve is defined by the vddalCoefficient (C) and Exponent (n) in the
following equation:

Q=CxP

where:

Q is airflow into the building (in CFM).

C is the Coefficient.

P is the pressure difference between inside atsidsuof the building.
n is the Exponent.

Example: Use the Building Leakage Curve to eséntia¢ exhaust fan airflow in a
building needed to create a 5 Pa negative pres$umam our Blower Door test we
determined the following Building Leakage Curveighles.

C=110.2 n=0.702 From the equation above:

Airflow (at 5 Pa) = 110.2 x 5*.702 = 341 CFMn dther words, we estimate from
the Building Leakage Curve that it would take exdtdans with a combined capacity
of 340 CFM to cause a 5 Pa pressure change ibtiiding.

Correlation Coefficient: The correlation coefficient is a measure of hos¥ the collected

Blower Door data fit onto the "best-fit" Buildingebkage Curve. The closer all data points are to
being exactly on the Building Leakage Curve, thigdathe calculated correlation coefficient
(note: the largest possible value for the cori@atoefficient is 1.0). Under most operating
conditions, the correlation coefficient will belaast 0.99 or higher.

Estimated Annual Infiltration:

Estimating the natural infiltration rate of a buiild is an important step in evaluating indoor girality and
the possible need for mechanical ventilation. Elo®oors do not directly measure the natural nafiion
rates of buildings. Rather, they measure the Imgjlteakage rate at pressures significantly grehtan
those normally generated by natural forces (i.adveind stack effect). Blower Door measurements are
taken at higher pressures because these measusaanehighly repeatable and are less subjectge lar
variations due to changes in wind speed and directi

In essence, a Blower Door test measures the currilatle size, or leakage area, in the building's a
barrier (sed.eakage Areasabove). From this measurement of leakage arémates of natural
infiltration rates can be made using mathematitfdtriation models. The TECTITE program uses the
calculation procedure contained in ASHRAE Standa86-1993 to estimate the average annual natural
infiltration rate for purposes of evaluating ind@ir quality and the need for mechanical ventilatio

CFM, ACH and CFM/person: The estimated annual natural infiltration ratasgd on ASHRAE
Standard 136-1993) is expressed in Cubic Feet preuts!(CFM), Air Changes Per Hour (ACH),
and CFM per person. When determining occupancthiCFM/person calculation, the program
uses the number of bedrooms plus one, or the nuaflmercupants, whichever is greater.

Notes on Estimated Annual Infiltration Rates:
Daily and seasonal naturally occurring air charages will vary dramatically from the

estimated average annual rate calculated hereodtleahges in weather conditions (i.e. wind
and outside temperature).
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The physical location of the holes in the buildaigbarrier compared to the assumptions used
in the infiltration model will cause actual annudiltration rates to vary from the estimated
values. Research done in the Pacific Northwest lange sample of houses suggests that
estimated infiltration rates for an individual heu®ased on a Blower Door test) may vary by
as much as a factor of two or more when compar&fibtracer gas tests. (PFT tracer gas
tests are one of the most accurate methods of megsctual natural infiltration rates.)

The annual average infiltration estimates from AZ#HRStandard 136-1993 should be used
only for evaluating detached single-family dwelkngnd are not appropriate for use in
estimating peak pollutant levels or energy losstdugfiltration. If any of the building
leakage is located in the forced air distributigstem, actual air leakage rates may be much
greater than the estimates provided here. Dukslessult in much greater air leakage
because they are subjected to much higher preshamesypical building leaks.

Estimated Design Infiltration

In addition to estimating an annual infiltrationaabove, the program estimates the design winter

and summer infiltration rates for the building. €lthesign infiltration rates are the infiltratiorias

used to calculate winter and summer peak loadgudgposes of sizing heating and cooling equipméihte

calculated design infiltration rates can be usedl@CA Manual J load calculations in lieu of theimsttion
procedures listed in Manual J. The estimation @doce uses the design wind speed and temperature
difference values input into the Climate Informati®creen, and are based on the calculation proggdur
listed in the ASHRAE Fundamentals Handbook, Chamtelnfiltration and Ventilation.

Winter and Summer: CFM, ACH: The estimated design infiltration rates are esged in
Cubic Feet per Minute (CFM), and Air Changes peutH@&CH).

Mechanical Ventilation Guideline:

It is possible, even easy in the case of new coctsbn or when air sealing work is done by traisgiled
contractors, to increase the airtightness of adtmshe point where natural air change rates (faom
leakage) may not provide adequate ventilation fat@saintain acceptable indoor air quality. Tophel
evaluate the need for mechanical ventilation indings, national ventilation guidelines have been
established by ASHRAE. The recommended whole Imgjichechanical ventilation rate presented in this
version of TECTITE is based on ASHRAE Standard &h@ is only appropriate for low-rise residential
structures.

Recommended Whole Building Mechanical Ventilation Rte: This value is the recommended
whole building ventilation rate to be supplied ooamtinuous basis using a mechanical ventilation
system. The recommended mechanical ventilatianisabased on 7.5 CFM per person (or
number of bedrooms plus one — whichever is gregiery 1 CFM per 100 square feet of floor
area. This guideline assumes that in additiohéomtiechanical ventilation, natural infiltration is
providing 2 CFM per 100 square feet of floor area..

For buildings where the estimated annual natufdiration rate (based on the Blower Door test)
is greater than 2 CFM per 100 square feet of fioen, the recommended mechanical ventilation
rate is reduced to provide ventilation credit facess infiltration. In these cases, the
recommended mechanical ventilation rate is redbgettie following amount:

0.5 x (estimated annual natural infiltration raf#M) — 0.02 CFM x sq. ft. of floor area )
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Notes on Ventilation Guidelines:

ASHRAE Standard 62.2 also contains requirementofal kitchen and bathroom
mechanical exhaust systems. These local exhasteinsy may be incorporated into a whole
building ventilation strategy. Consult Standard26dr more information on ventilation
strategies and specific requirements and exceptiontined in the Standard.

Compliance with the ventilation guideline does goarantee that a moisture or indoor air
quality (IAQ) problem will not develop. Many fagtcontribute to indoor air quality
including ventilation rates, sources and locatiohgollutants, and occupant behavior.
Additional testing (including combustion safetytieg) is needed to fully evaluate air quality
in buildings. In many cases, a combination ofyttalht source control and mechanical
ventilation will be required in order to ensure quate indoor air quality.

Previous versions of TECTITE used ASHRAE Stand&d 889 to determine an annual
ventilation guideline. The Standard 62-1989 guide(which was superceded by Standard
62.2) was based on 15 CFM per person or 0.35 Aangas per Hour (whichever was
greater).

Estimated Cost of Air Leakage

The program estimates the annual cost associatadivileakage, both for heating and cooling.
The equations used to calculate the annual costiféeakage are:

Annual 26 x HDD x Fuel Price x CFM50
Heating = x 0.6
Cost N x Seasonal Efficiency

- HDD is the annual base 65 F heating degree dayshe building location.

- The Fuel Price is the cost of fuel in dollars péu.

- N is the Energy Climate Factor from the Climatéimation Screen (adjusted for wind
shielding and building height). See AppendixfEhe Model 3 Blower Door Operation
Manual for more information on this calculatiprocedure.

- Seasonal Efficiency is the AFUE rating of the thasystem.

Annual .026 x CDD x Fuel Price x CFM50
Cooling =
Cost N x SEER

- CDD is the base 70 F cooling degree days fobthikeling location.

- The Fuel Price is the cost of electricity in ldod per kwh.

- N is the Energy Climate Factor from the Climatee®n (adjusted for wind shielding and
building height). See Appendix E of the Modd@I8wer Door Operation Manual for more
information on this calculation procedure.

- SEER is the SEER rating for the air conditioner.

Note: Cooling Cost procedure is based on sensible loalys In hot humid climates, latent
loads due to air leakage can be greater than tistée loads which are estimated by this
procedure.
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Chapter 10 Measuring Building Zone Pressur es

Many important air leaks in a building are not dirkeaks to the outside. Indirect air leaks, @ritss
leaks”, often follow complicated paths through Hirig cavities and through unconditioned zones Hsc
attics, crawlspaces or garages) on their way intwub of the building. Attic bypasses are a goraneple
of a series leak. Air leaving the house first nflest/ through the ceiling/attic boundary and thierotugh
the attic/roof boundary before exiting the house.

Diagnostic procedures have recently been develtiphdlp analyze series leakage paths in buildings.
These diagnostic procedures, usually called prestiagnostics, combine standard Blower Door
airtightness tests with building zone pressure mmessents to help prioritize airsealing activitiekhe
TECTITE program can be used to automate the measmteof building zone pressures during a building
airtightness test. The zone pressure test resattshen be used directly as a performance measuateor
as inputs into a separate series leakage analygjsgon such as the ZPD Calculation Utility program
available at no charge from The Energy Conservatetysite (www.energyconservatory.com).

10.1 Using the Zonal Pressure Measurement Feature

In order to make use of TECTITE’s zonal pressneasurement feature, you must have an APT DAB
with 3 or more installed pressure channels. Duaingutomated airtightness test channels P1 areddP?2
used to measure building pressure and fan flonectsely. Installed channels P3 through P8 candss

to measure zonal pressures during the airtightiesss

To activate the zonal pressure feature, first aiockheActive button in the Zonal Pressures field on the
Test Settings Screen. Now click on ®ettingsbutton to bring up the Zonal Pressures Set-Upe®cre

Zonal Pressures Set-Up Screen

From this screen you can configure TECTITE to meagonal pressures during the automated airtightnes
test. For each installed pressure channel thatwgo to use, click on the appropriate check badeun
“Activate”. Edit the corresponding Zone Name figlih a descriptive label for the zone being meedur
Now choose the reference pressure location forzibia¢ in the “With Reference To” field.
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When choosing the reference pressure location fana, we recommend that you choose “outside’@f th
zone being measured is intended to be better ctethém the outside (such as in the case of a vexitiex
or a garage), or choose inside if the zone is dedrio be better connected to the inside (such teicase
of most basements).

The information that you have entered on the Z&massure Set-Up Screen will be stored when you&ave
test file or a configuration file. You may wishitwake zonal pressure set-up part of your default
configuration file (se€hapter 14for information on creating and using configuratides). Once you

have completed the Zonal Pressure Set-Up Screek ol OK to return to the Test Settings Screen.

10.2 Connecting Tubing to the DAB for Zone Pressigr Measurements

After the Zonal Pressure Set-Up Screen has beepleted, you will need to run tubing between the DAB
and the zones to be tested. The first step isnoect tubing between the zone and the appropripte

tap on the DAB. For example, if you have desigthd8 to measure attic pressure, connect tubing fihem
attic space to the P3 Input tap. You will now néedonnect the Reference pressure tap for eaah zon
channel to the reference space that you have desitdjin the Zonal Pressure Set-Up Screen (i.eideuts
inside). For example, if you have set up ChanBdicPmeasure attic pressure with reference to deitgiou
will need to connect the P3 Reference tap to tubimging outside.

Connecting Tubing to the DAB for Zone Testing

Connect Input taps to zone spaces.

S
INPUT O o o%* o o o Ao Tho
P1 P2 6

P3 P4 P5 P P7 P8
6 - ) ) Ov\o\ O /O/OVO

Connect Reference taps to reference location
designated in Zonal Pressure Set-Up Screen.

Note: If more than 1 channel is being referenced ¢oatitside, run a single piece of tubing to theidats
and use “T” connectors (along with short piecesibfng) to connect the outside tubing to multiple
reference pressure taps.
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10.3 Taking and Storing Zone Pressure Measurements

Once the Zonal Pressures feature has been actamatethe Set-Up Screen completed, the zone pressure
status windows will appear at the top of the Taestp® (Auto Method) Screen. Operating status wirglow
will only appear for installed pressure channet tiave been activated in the Set-Up Screen.

Zone Pressure Status Windows

Attic Crawlsp: Garagi

RigA

To begin taking zone pressure measurements, yotinitigte an airtightness test sequence by cligkin
the Start Test button. Zone pressure measurements, includinglibaszone pressures, are taken at the
same time that TECTITE is collecting building prassand fan flow measurements for the airtighttesis
For example, if you are conducting a standard C@igigjhtness test procedure at 8 separate target
building pressures, TECTITE will collect 8 setszohe pressure measurements, along with a prertdst a
post-test baseline measurement. The number ofleartgken at each target pressure for the zoneyres
channels is determined by tBamples Per Statiorfield on the Test Setting Screen.

Note: Zonal pressures displayed in the status windoe:sdjusted for their current baseline zone pressur

readings. During a test sequence, numbers onkyaapp the zone pressure status windows during data
sampling.

10.4 Viewing Zone Data

Once the automated Blower Door test is completezimeasured zone data are shown on the Zone Data
Screen. To view the Zone Data Screen, clicklert from the Test Results Screen, or chofsee Data
from the Goto Menu.
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Zone Data Screen

+- +-
Zone Pressure
Pressure Ratio
Attic — P3
Crawlspace — P4

Garage — P5

10.5 Overview of Zone Data Screen

The left side of the Zone Data Screen containsaplgof measured zonal pressure (y-axis) versushous
pressure (x-axis). The pressure data points slwomthe graph are not adjusted for measured baseline
zones pressures, and the baseline pressure meastsghemselves are included on the graph. Eaeh da
point shown on the graph is an average of all sasnalken for that zone at a particular target imgld
pressure. Data for an individual zone can be teempp removed from the graph by clicking on theneo
name or the check box next to the name. The gephitomatically re-scaled to accommodate all activ
zone channels.

The columns to the right of the graph provide sumndata for each zone. The summary data can ik use
directly as a performance measurement, or as inpiat® separate series leakage analysis program.

House to Zone @ 50 Pa:This is the estimated change in house to zone yme¢s Pascals)
that would occur when the house to outside predsurieanged by 50 Pascals, based on a
linear relationship between house pressure and p@ssure.

Zone to Outside @ 50 Pa: This is the estimated change in zone to outsidesure (in
Pascals) that would occur when the house to ougsigesure is changed by 50 Pascals, based
on a linear relationship between house pressureamel pressure.

+/-: The third numerical column is the estimated atpkility of theHouse to Zone @ 50
Pa, and theZone to Outside @ 50 Pastimates. If you were to repeat this test utiger
same building setup and weather conditions, thenasults would not likely differ by more
than the estimated repeatability.
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Pressure Ratio: This is theZone to Outside @ 50 Pastimate divided by 50. The Pressure
Ratio will almost always be a number between 0&ndf the Pressure Ratio is between 0.0
and 0.5, then the zone being measured is betterected to outside than inside. If the
Pressure Ratio is between 0.5 and 1.0, then the lzeimg measured is better connected to
inside than outside. As a simple memory aid: maber that “0 = Outside” and “1 mside”.

Example Pressure Ratios

House to Zone @ 50 Pa| Zone to Outside @ 50 Pa PressiRatio

50 0 0.00 (zone is outside)
49 1 0.02

45 5 0.10

40 10 0.20

30 20 0.40

25 25 0.50

20 30 0.60

10 40 0.80

5 45 0.90

1 49 0.98

0 50 1.00 (zone is inside)

+/-: The fifth numerical column is the estimated epeility of thePressure Ratio. If you
were to repeat this test under the same buildihgpsend weather conditions, the new

Pressure Ratiowould not likely differ by more than the estimategeatability.

Note: If you have set up the pressure hoses to you Bérectly, theHouse to Zone @ 5@nd
Zone to Outside at 50estimates will almost always appear as positivaebers, whether you are
depressurizing or pressurizing the building. Hsb estimates appear as negative numbers, you
have probably connected the hoses incorrectlyawee llesignated the wrong reference location in
the Zone Pressure Set-Up Screen.

10.6 ZPD Input Table

If you are using The Energy Conservatory’s ZPD Glaliion Utility program to estimate air leakageesat
from zones monitored during an automated Blowerrest, the ZPD Input Table contains all of the tes
data required to be input into the calculationitytiprogram. The ZPD Input Table can be founchatend
of the Zone Data Report which is available fromitrenFile menu (se€hapter 12 Printing Test
Reports for more information). The ZPD Input Table is wontained on the Zone Data Screen.
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Chapter 11  Saving and Retrieving Building Test Files

11.1 Saving Building Test Files

Test files can be saved at any time by seledfitegfrom the Main TECTITE Menu, and then clicking on
Save Current Test Filewhich appears in the File Menu.

Saved building test files contain all informatiamtered into the Customer, Building, Climate, Comtaen
and Test Settings Screens, as well as all teststhatan on the Graph and Zone Data Screens. Whkérgsa
a test file, you will need to enter a file nametie file saving browser that appears on screeru iMay also
choose a different destination folder for the safiledby clicking on theSave inwindow. Once you have
chosen a file name and destination, clickSaive

Saving File Browser

Note: All building test files are automatically giventdd extension.

11.2 Retrieving Building Test Files

To retrieve a previously saved building test fie Yiewing, editing or printing, first seleEile from the
Main TECTITE Menu, and then click dRetrieve Existing Testwhich appears in the File Menu.
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After selecting the “Retrieve” option, a file brogvawill appear on screen which lists all the buitgd{ bld)
files contained in the default folder. To seleile click on the file name from the list and thelick on
Open. Once the file has been selected, the file infdiom is loaded into the TECTITE program and the
Customer Screen appears. To change the foldeg bsied, click on thé.ook in window.

Retrieving File Browser

11.3 Retrieving a Previous Test as the Starting Rd for a New Test

If you want to perform a repeat test at a buildimat you have previously tested, it is very congahio
start by retrieving the old test. ChodRetrieve Existing Testfrom the File menu and select the old
building test file. As you go through the datargscreens, check for any information that has ghdn
since the old test was performed.

Importantly, when you get to the Test Graph sciek on theClear Data button. This clears the Blower
Door test data (including zone pressure data) &oythu can perform a new airtightness test. Udhef
Clear Data button will not affect the original building tefife stored on your computer. When you are
done, save your new test using a new file name.

Manual Method Users:

When using the Manual data entry method, the dath® graph can be cleared by clicking onGhear
Data button from the Data Table window.

11.4 Format of Saved Building Files

All building test files (bld) are space delimited ASCII text files. The forf@mtsaved building files is
shown below.
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Format of Saved Test Files

TECTITE Version: Software Versio
Flow_Units:
Building Dimension_Units:
Leakage_Dimension_Units:
Temperature_Units:
Serial_Number:
Last_Calibration_Date:
Pr_Channels:
Device_Type:(1=APT, 2=DG-700)
DAB Calibration Parameters:
(depends on Device Type) DAB Parameter

Test_Date: 7-31-97

Technician: Bill Smith

Name: Jim Darby

Address: 1507 Center Ave.

Address_Line2: Customer Info
City: Wheaton

State: IL

Zip: 60187

Phone: 708-668-8469

Fax:
Building_Address:
Building_Address_Line2:
Building_City:
Building_State:
Building_Zip:
Volume: 28500
Floor: 2400
Surface: 1850
Stories: 2
Bedrooms: 4
Occupants: 4
Windshield: L
Heat_Fuel: G
Heat_Cost: 0.85
Heat_ Eff: 92
Cool_Cost: 0.13
SEER: 12

Gas: ccf 0.85 92
Propane: gallon
Electric: gallon
Oil: kwh

Wood: cord
Coal: ton

Heat Pump: kwh

Building Info
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Inside_Temp: 70
Outside_Temp: 85
Heat_Degree_Day: 6155
Cool_Degree_day: 430
Energy_Climate_Factor: 18
Vent_Climate_Factor: 0.93
Design_Winter_Temp_Diff: 71
Design_Summer_Temp_Diff: 15
Design_Winter_Wind_Speed: 12
Design_Summer_Wind_Speed: 7
Location_Climate_Data:

Climate Info

Business: Smith and Sons Heating
B_Address: 5678 Main St.
B_Address_Line2:

B_City: Wheaton

B_State: IL

B_Zip: 60187

B_Phone: 708-222-5555

B_Fax

Business Infc

Comments: Owner complains of excess humidity intevin
Downspouts dump right at base of foundation .
2 smokers.

Comments

Build_Press_#1:
Build_Press_#2:
Build_Press_#3:
Build_Press_#4:
Build_Press_#5:
Build_Press_#6:
Build_Press_#7:
Build_Press_#8:
Build_Press_#9:
Build_Press_#10:

Target Building Pressures (Auto Method-Custom Praess)

Manual_Entry_Rows: 10
Manual_Entry Data 0:-11.00.00.0
Manual_Entry Data_1: 1 -52 272 2895
Manual_Entry Data_2: 1 -45 240 2721
Manual_Entry Data_3: 1 -39 208 2535
Manual_Entry Data_4: 1 -30 165 2260
Manual_Entry Data_5: 1 -25 135 2047
Manual_Entry Data_6: 1 -20 109 1841
Manual_Entry Data 11:-100.00.0

Data Table Entries
(Manual Method)

Build_Test_Mode: D
Build_Standard: C
Build_Test_Method: M
Target_Tolerance: 2.0
Fan_adjust: 0.5
Data_samples: 100
Building_High_Pressure_Limit: 80
Zonal_Pressures_Active:
Zone3_Active:

Zone3_Name:

Zone3_Reference:

Zone4_Active:

Zone4_Name:

Zone4_Reference:

(repeats through Zone8)
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Station_count: 8

Complete_test: 1

Data_pt_0: -1 0.000000 1.000000 0.000000 0.0000@TODO0 0.000000
Data_pt_1: 1 -52.000000 -52.000000 272.000000 288500 0.000000 0.000000
Data_pt_2: 1 -45.000000 -45.000000 240.000000 2ADO0 0.000000 0.000000

Data_pt_3: 1 -39.000000 -39.000000 208.000000 2&8®00 0.000000 0.000000 Test Datd
Data_pt_4: 1 -30.000000 -30.000000 165.000000 228000 0.000000 0.000000

Data_pt_5: 1 -25.000000 -25.000000 135.000000 204000 0.000000 0.000000

Data_pt_6: 1 -20.000000 -20.000000 109.000000 .084D00 0.000000 0.000000

Data_pt_7: -1 0.000000 0.000000 0.000000 0.0000000000 0.000000

Q50: 2879.024082

Q50_err: 0.322922

ACH50: 6.061103

ACH50_err: 0.000011
Q50_sq.ft.: 1.199593

EOA50: 378.407409

EOA50_err: 0.042444

EqLA: 390.747088

EqLA_err: 1.029979

ELA: 242.780169

ELA_err: 1.716245

MLR: 1.556229

C: 440.183579

C_err: 2.764983 Calculated Test Results
n: 0.480062

n_err: 0.007609

r: 0.999498

Est_Nat_CFM: 382.054248
Est_Nat_ACH: 0.804325
Est_Nat CFM_Occ: 76.410850
Min_CFM_Mech: 166.250000
Winter_Des_CFM: 483.413055
Winter_Des_ACH: 1.017712
Summer_Des_CFM: 250.240293
Summer_Des_ACH: 0.526822
Est Heat Cost_Year: 187.097373
Est_Cool_Cost_Year: 25.543938

4 Columns from left to right: Fan Configuratioi & baseline reading), Target Building Pressureldihg Pressure
Reading (* for auto test, the average of all s&mgbllected at the target pressure), Fan PreBaaging (* for auto
test, the average of all samples collected atatget pressure), Calculated Flow in CFM (* for atest, the average of
all samples collected at the target pressure) datanDeviation of the Building Pressure Readingn8ard Deviation
of the Fan Flow Reading, (if Zonal Pressures Agtivene 3 Pressure Reading, Standard DeviatioronéZ Pressure
Reading, Zone 4 Pressure Reading, Standardard tidevaf Zone 4 Pressure Reading (repeats througte B9.
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Build_Fan_Model: 3
Model3_Serial_Number:
DuctBlasterA_Serial_Number:
DuctBlasterB_Serial_Number:
Fan_Calib_Model3_Ring0: 490.2 0.4945
Fan_Calib_Model3_Ringl: 180.7 0.4948
Fan_Calib_Model3_Ring2: 57.2 0.5065
Fan_Calib_Model3_Ring3: 22.34 0.5048
Fan_Calib_Model3_Ring4: 7.596 0.4927
Fan_Calib_Model3_Ring5: 3.041 0.5016 Fan Info
Fan_Calib_DBA_Ring0: 104.38 0.5
Fan_Calib_DBA_Ring1: 39.25 0.5
Fan_Calib_DBA_Ring2: 15.31 0.5
Fan_Calib_DBA_Ring3: 6.26 0.5
Fan_Calib_DBA_Ring4: 00
Fan_Calib_DBA_Ring5: 00
Fan_Calib_DBB_Ring0: 108.5 0.5
Fan_Calib_DBB_Ringl: 41.42 0.5
Fan_Calib_DBB_Ring2: 15.8 0.5
Fan_Calib_DBB_Ring3: 6.33 0.5
Fan_Calib_DBB_Ring4: 0 0
Fan_Calib_DBB_Ring5: 0 0
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12.1 Printing and Preview Options

Report printing and previewing options are avagdty clicking orFile in the Main Menu.

The TECTITE program includes a choice of threefpreratted reports: a 1 page Customer Report, a 3
page Detailed Report and a 1 page Zone Data Reposdddition, the airtightness Test Graph can be
printed separatelyNote: The actual length of the Detailed Report and Zdoata Report depends on the
number of data points collected during the test.

The Customer Report contains the basic buildinggaiiness test results and a simplified descriptibn
how to interpret the test results. Detailed Repoantain a complete listing of the building aintigess data
and results, as well as any comments input intcCiiament Screen. The Zone Data Report contains a
listing of all measured zone pressures and estiiaidding to zone and zone to outside pressuré§ at
Pascals of building pressure, as well as a grapd pressures versus building pressures. Iniandihe
end of the Zone Data Report includes a ZPD Inpbiéahich contains test data which can be directly
input into The Energy Conservatory’s ZPD Calculatidtility program used to estimate the leakage ohte
monitored zones.

The Test Graph is similar to the graph of fan fil@wleakage) vs. building pressure from the Testp@r
Screen. It can be used to visually estimate tlaioaship between air leakage and building pressu

The printing and preview functions within TECTITHElize the Windows printer drivers and configuratio
options currently installed in your computer.

12.2 Putting Your Business Name and Logo at the paof the Reports

The name, address and phone number for your bgsia@sbe placed at the top of the first page of all
printed reports by completing the Business Infodein. To access the Business Info window, click on
Options in the Main Menu, and then click @usiness Infofrom the Options Menu. Information entered
in the Business Info window is saved as part ofdthia files.
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Business Information Window

To insert a logo at the top of the printed repaisiply place an electronic image of your logoha t
working directory of the TECTITE program. The imeafije must be named “reportlogo”, and the file
format must be either a Windows Bitmap Filengpextension) or a Windows Enhanced Meta Fien.
extension). The default working directory for THTE Ver. 3.2 is C:\Program Files\Energy
Conservatory\TECTITE 3.2f you chose a custom install directory for TECEIduring program
installation, you will need to place the image file¢hat directory.

If a reportlogo.bmpor reportlogo.emfile is found by TECTITE, the image is automatigagdlaced in the
upper left hand corner of the printed reports. ifingge is placed in a 2” wide by 1" high box, and
TECTITE sizes the image (using its saved aspeicf) it maximize its size within the box. Because
TECTITE uses a 2” wide by 1" high image box, imagaged with a 2 to 1 width to height ratio will
completely fill the image box. Images saved witly ather aspect ratio will completely fill the in@fox
in only one dimension.

Top of Customer Report with Business Name and Logo

-igure 14.3: Sample Customer Report

-igure 14.3: Sample Detailed Report

™

Logo Image Box

BUILDING LEAKAGE TEST (Detailed Report) Page 2

Date of Test: 7-31-97 Test File: darbyl
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Sample Customer Report (without logo)
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Sample Detailed Report (without logo)

Recommended Whole Building Mechanical
Ventilation Rate: (based on ASHRAE 62.2-2003)

7.8 CFM
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The data table on Page 3 contains the followinganfation:

Nominal Building Pressure: Building pressure measurements for each targstspre at which
sampling was conducted, including the pre and as$tbaseline measurements. Baseline building
pressure measurements correspond to Fan Presadieg®of “n/a”. Building pressure data are
not adjusted for measured baseline pressures.

Fan Pressure: Fan pressure measurements for each target peestswhich sampling was
conducted.

Nominal Flow (CFM): Calculated air flow through the Blower Door féased on the measured
fan pressure and the calibration formula for the fa

Temperature Adjusted Flow (CFM): Calculated air flows through the fan are adjusted
differences in air density due to temperature. TRETITE program makes the following air
density adjustments in accordance with CGSB Stahti4®.10-M86.

Depressurization Test:

Adjusted Flow (CFM) = Nominal Fan Flow x ((F 459.7)/(T +459.7)}°

where: T = outside temperature when the Blower Door test peaformed irfF.
T, = inside temperature when the Blower Door test performed irfF.

Pressurization Test:

Adjusted Flow (CFM) = Nominal Fan Flow x ({ 459.7)/(T +459.7)§°

where: T= inside temperature when the Blower Door test paformed irfF.
T, = outside temperature when the Blower Door texst performed ifiF.

% Error : The % error column is the % difference betwdentemperature adjusted flows and the
flows calculated by the computer using the “basHuilding Leakage Curve. The CGSB
airtightness test standard requires that the &edess than 6% for each of the pressure stations.

Fan Configuration: The configuration of the fan (i.e. which low-floimg was installed) when

the data point was collected.
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Sample Zone Data Report (without logo)

+/-
Zone
Pressure

+/-
Pressure
Ratio
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The data table in the middle of the Zone Data Repoontains the following information:

Nominal Building Pressure: Building pressure measurements (in Pa) for eaget pressure at
which sampling was conducted, including the pre ost test building baseline measurements.
Building pressure data are not adjusted for meddbaseline pressures.

Zone A-P3 PressurghroughZone F-P8 Pressure:Zone pressure measurements (in Pa) for each
target building pressure at which sampling was ootetl, including the pre and post test zone
baseline measurements. Zone pressure data aaejosted for measured baseline pressures.

ZPD Input Table:

The ZPD Input Table contains all of the test datguired to be input into the ZPD Calculation Uyilit
program, used to estimate air leakage rates frarazmonitored during an automated Blower Door test.
The ZPD Calculation Utility program is availablerat charge from the Energy Conservatory website
(www.energyconservatory.com).
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Chapter 13  Cruise Control

The Cruise Control feature automatically adjuséssheed of the Blower Door fan to maintain a camsta
building pressure while the operator or technigiarforms additional diagnostic or air-sealing phaes.
While cruising, the program displays the curreritding pressure and fan flow, and displays curmmte
pressures if the zonal pressures feature is actiavever, TECTITE does not store fan flow, builglin
pressure or zone pressure data while cruising. rf@mrapplications of the Cruise Control featuretde!:

Pressure pan testing for evaluating leakage irefbeir duct systems.

Maintaining a constant building pressure while tompand sealing air leaks.

Quickly estimating the building leakage rate befoveducting a full airtightness test.
Series leakage tests such as the Leakage Area intatdethod, or Add-a-Hole method to
guantify leakage rates between various zones wéthinilding.

13.1 Starting the Cruise Feature

Before using the Cruise Control feature, be suagtte building and fan pressure tubing is properly

connected to the DG-700/DAB.

To inside of building
(leave open if gauge is
in the building)

To outside (green
tubing)

DG-700 Tubing Connections

APT DAB Tubing Connections

To BD fan
(red tubing)

To space upstream of fan inlet.
(If fan inlet and gauge are in the
same space, leave open)

To inside of building
(leave open if DAB is

in the building)

To outside

To BD fan

INPUT D @-
P1 Ps
REF Q @

O @

(red tubing)

To space upstream of fan inlet.

(green tubing)

(If fan inlet and DAB are in the
same space, leave open)
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Note: If you want to display building zone pressureslevbruising, be sure the zonal pressures feature i
active, and you will need to connect hoses betwieeiDAB and the zones being measured Geapter 10
for more information on zonal pressure testing.)

The Cruise Control feature is started from the Tastph (Auto Method) Screen. Cruising cannot begin
until a communication link has been establisheavbeh your computer and the DG-700/DAB. If a
communication link has not been established Staet andCruise buttons are grayed out and the message
DATA BOX NOT CONNECTED appears in the DAB Status Window. To establishroomication, first
check to be sure that the serial cable betweeodimputer and the DG-700/DAB has been properly
installed. Also check that the DG-700/DAB has bened ON and has power. Once a communication
link has been established, the mesddie- Monitoring appears in the DAB Status Windows and the
Start andCruise buttons are activated.

For more information on establishing a communicatiok between the your computer and the DG-
700/DAB, seeChapter 15 Problem 1.

To activate the Cruise Control feature, click oa@muise button from the Test Graph (Auto Method)
Screen. Now fill in theCruise Pressurefield and select Baselineoption in the Cruise Test Conditions
window which appears on screen.

Cruise Test Conditions Window

Cruise Pressure:

Enter the building pressure (in Pa) that you wdildel the Blower Door fan to maintain. Always entee
cruise pressure as a positive number, even if ypdepressurizing the building. For example, éf tibst
mode is set to depressurize, and you wish to catisebuilding pressure of -50 Pa, enter the cruiessure
as 50. The TECTITE program will now adjust theespef the Blower Door fan until the cruise pressare
achieved, and will continuously adjust the fan spbemaintain the cruise pressure.

Baseline:

No Baseline: This option is used when you want to cruise auittirst measuring and
adjusting for the baseline building pressure. theowords, you will not adjust the displayed
building pressure by the measured baseline builgdiegsure. If you are displaying zone
pressures while cruising, they will not be adjudtadhe baseline zone pressure.
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Cruise With Baseline: This option is used when you want to adjust theldised building
pressure by the measured baseline building pressise this feature when you want to
changethe building pressure by the specified cruiseqames _For most users, this is the
preferred cruising method. If you are displayinge pressures while cruising, they will be
adjusted for the measured baseline zone pressures.

After clicking onOK in the Cruise Test Conditions window, you will &gked to indicate which flow ring
will be installed on the fan during cruising. ®&ion the appropriate ring and then clickProceed with
Cruise. This allows the program to display the fan flas,well as the building and zone pressures while
cruising. Current fan flow and building pressure displayed in the status windows on Test Graphesg
and by the moving cursor on the graphThe entered cruise pressure is displayed ogrtqeh by a red
vertical line. Current zone pressures are displayehe zone pressure status windows located atheve
graph.

13.2 Ending Cruise/Stopping the Fan

Once Cruise Control has been activated, therenarevays to turn off the cruise feature:
Click onPauseor press th&sckey. This immediately stops the fan, and the atoeris allowed

to either adjust thAuto Test Settings re-start cruising or terminate the cruise procedu
Click onStop Cruise This immediately stops the fan and ends theserprocedure.

13.3 Real-Time ACH50 Estimator

When the Cruise Control feature is active, TECTWilt display a real-time estimate of Air Changes pe
Hour at 50 Pascals of building pressure (ACH50)henTest Graph Screen. To estimate ACHS50,
TECTITE uses the current measured fan flow, tHanae estimate input into the Building Information
Screen, and an assumed Building Leakage Curve expdm value) of 0.65. The ACH50 display window
is only active when the current building presssrbatween 40 and 60 Pascals, and a valid fan flow
measurement is being made. The on-screen ACHpagliss useful for quickly estimating building
leakage rates before conducting a full airtightiess

S i you activate th€ruise option while Blower Door data are being displagedthe graph, the data will remain on
the graph and will not be affected or changed yvaay.
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Real-Time ACH50 Estimator

RigA

<4——— ACH50 Estimator Window

Note: The Real-Time ACH50 display is also active whas DAB is in thddle — Monitoring mode and
the user is manually adjusting the fan speed (aaatrrent building pressure is between 40 ande§0 P
The Real-Time ACH50 display is not active duringaatomated test sequence.

13.4 Using the Display Large Meters Feature

The Display Large Meters feature replaces the goaptihe Test Graph (Auto Method) Screen with 3darg
status windows including Real-Time ACH50, CurreahfFlow, and Current Building Pressure. The
feature can be toggled on and off by clickingisplay Large Metersfrom the Options Menu.

<«

The Display Large Meters feature is particularlgfuswhen looking at the computer screen from tadise
while cruising or manually adjusting the Blower Ddan in Idle-Monitoring mode. The Real-Time
ACH50 display window is only active when the cutrbnilding pressure is between 40 and 60 Pasaads, a
a valid fan flow measurement is being made. Thal-Reme ACH50 display is not active during an
automated test sequence.
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Large Meter Display

RigA
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Chapter 14  Creating and Using Configuration Files

14.1 What is a Configuration File?

There is a significant amount of data entry reqlirefilling out all of the screens of TECTITE. A
configuration file is a place to save test settifgslding and climate information, and commentst ou
routinely use so they can be quickly loaded inmghogram. The configuration file can then be used
shortcut for speeding up data entry for futurestegt configuration file looks just like a buildingst file,
except that no test data (i.e. building pressurfamflow readings) are stored in configuratioes#

14.2 How to Create a Configuration File

Before creating a configuration file, first be stwesave any current test data loaded into TECTWYE
using theSave Current Test Fileoption from the File Menu.

Now select théNew Testoption from the File Menu. Proceed through thst@mer, Building, Climate,
Comments, and Test Settings Screens, filling iy i information which will be always be the saime
your testing. For example, on the Customer Infeess you would not want to fill in the customer rabut
you probably would fill out the technician namen e Building Info screen you would probably wemt
fill in the heating and cooling pricing informatidar as many fuel types as you expect to see rdgula
However, you would not fill in the efficiency an&EBR rating, since they will vary from one test tmther.
If there are any “standard” comments which you wdilke to have on all tests, type them in on the
Comments Screen at this time. On the Test SetBegsen, choose the settings you wish to savealli
open the Business and Fan Info and Com Port Seteainhdows (found in the Options Menu) and
complete the appropriate fields.

When you have finished entering information andirsgs that you wish to save, sel&zve Configuration
File from the File Menu.

When saving a configuration file, you will needeiater a file name in the file saving browser thgpiears
on screen. You may also choose a different desiméolder for the saved file by clicking on tBave in
window. Once you have chosen a configurationrfdene and destination, click &ave

Note: All configuration files are automatically givenca extension.

6 Information entered using the Options Menu (gsiness and Fan Info Screens) are also stored ahe
configuration file is created.
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Saving Configuration File Browser

14.3 How to Use Configuration Files

To use a configuration file when conducting a nest,tclick orfNew Test with Custom Configuration
from the File Menu.

After selecting the “Custom Configuration” optianfile browser will appear on screen which liststz
configuration (cfa)files contained in the current directory. To sekefile, click on the file name from the
list and then click o®pen. Once the configuration file has been selecteslfite information is loaded
into the TECTITE program and the Customer Scre@ears. To change the folder being listed, click on
theLook in window.

Retrieving Configuration File Browser
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After loading the selected configuration file, cdetp the remaining data entry fields and proceeH thie
test. Importantly, you are not “locked into” thetries which were loaded from your configuratide. f
You can always edit all data entry fields during tast.

Some users may wish to create custom configuréitemfor a variety of testing situations they foemtly
encounter. For example, a user may have separafigaration files for each city where they freqtign
test. Configurations can also be created whiclspeeific to:

test location

house type

fan model and serial number

testing protocol (e.g. custom pressure lists oezmessure setup)
calm versus windy conditions

Keep in mind that the Comments Screen can be mpiarty useful part of custom configuration filbg
containing “boiler plate” comments which you wolilek to print out (or edit) for all tests.

Note: Because configuration files are so useful, veememend that everyone create at least one
configuration file and call itdefault.cfd. This file should contain your most frequentlyed settings and
information. When you start a new test udiew Test with Custom Configuration the program will
automatically highlight theefault.cfafile (if it exists) in the file selection browseso all you need to do is
click onOpen.
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Chapter 15  Troubleshooting TECTITE

15.1 Basic Tips

If there is an on-screen warning message, reféretdist of Operator Messages@mapter 7

If you are having trouble completing an automatéal\r Door test, first check that the Blower Door
and DG-700/DAB system are set up as show@hapter 2

Refer to example problems below for informationnaore specific operating problems.

Problem 1: When trying to start an automated testcruise procedure from the Test Graph Screen,
the Start and Cruise buttons are grayed aad the message “DATA BOX NOT
CONNECTED” appears in the DAB Status Window

Automated testing or cruising cannot begin untbaaxmunication link has been established between the
DG-700/DAB and your computer. A number of differpnoblems could be causing tBATA BOX NOT
CONNECTED message to appear. To establish communication;

Make sure the DG-700/DAB is turned On and has power

The DG-700 is powered by 6 AA batteries locatetharear battery compartment. The
battery voltage for the DG-700 is displayed onghage immediately upon turning on the
gauge, and can also be read by clicking orDg Box Info button on the Test Graph.
Replace the DG-700 batteries if the battery volidggps below 6 voltsNote: Always turn

off the DG-700 before replacing the batteriesthif is not done, it is possible for the DG-700
to lock-up. If this occurs, the gauge may not oggpto any keys and you must:

- remove the batteries.

- hold down the ON/OFF button for approximatelyegsa@nds to clear the DG-700.
- replace the batteries.

- turn on the DG-700 and resume testing.

The APT DAB is powered by an internal re-charge&liled battery. Plug in the 12V power
supply supplied with the APT system to charge ti@d\battery. The fully charged NiCd
battery will power the DAB for approximately 6 - hdurs of testing. The DAB can be also
be operated with the power supply plugged in.oli yre using your APT System for the first
time, we recommend that you fully charge the DABdrg overnight before beginning
testing. The green light next to the connectiomieal on the DAB indicates that the power
supply is providing power to the internal battery.

Make sure the serial cable is securely connectegdeles the DG-700/DAB and computer.

Make sure that the COM Port Selection in TECTITEesponds to the physical COM port on
your computer that the serial cable is connectedSeeSetting the COM Port in TECTITBelow.

Make sure you are not running 2 copies of TECTITEa same time, both set to Auto Method.

Make sure that there are no other devices (sudigéal cameras, serial mouse or keyboards)
attempting to use the COM port which you have chosghut down other programs that may be
running and interfering with communications throyglur COM port (such as PDA
synchronization software). Be sure to check tletice of the Windows task bar where the clock
appears for program icons that may be causingritiggm.
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If you are using a USB to Serial adapter (becaose gomputer does not have a serial port), make
sure the adapter is installed correctly.

If you have a continuity tester, make sure thas#, 3 and 5 on the serial cable are continuous
from one end to the other and are not connectedecanother.

Once a communication link has been establishedndssageltile — Monitoring ” appears in the DAB
Status Box and the Start and Cruise buttons aneased.

Setting the COM Port in TECTITE:

TECTITE allows you to specify the COM port on yamamputer which is being used to communicate with
the DAB. To set the COM port, click @ptions in the Main TECTITE Menu and choo€&©OM Port
Selection The COM port selection window allows you to ckedetween 10 options; AUTO SELECT,
COM1, COM2, COM3, COM4, COM5 and COM9. If you knavkich COM port is being used, then
choose that port from the selection list. If yoa ancertain of the port being used, either ch@d$€O
SELECT (which allows TECTITE to search for the eatrport), or look up the port information using th
Device Managerin your computer’s operating systeiNote: TheDevice Managercan be accessed on
most computers by right-clicking on tidy Computer icon on your desktop and selectifgpperties —

from theSystem Propertieswindow click onHardware, thenDevice Managerand finallyPorts.

COM Port Selection Window

Note: Whenever possible, it is best to select the pr@@@M port, rather than use AUTO SELECT,
because program operation will be faster, and d#ipgron your computer’s port settings, AUTO SELECT
may not always provide a reliable communicatiof.litf you have successfully used the

AUTO SELECT setting to establish a communicatiok,liyou can determine which COM port

TECTITE is using by clicking on the DATA BOX INFQulton from the Test Graph (Auto Method)
Screen.
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Problem 2: During an automated test, the prograrocasionally loses communication with the
DG-700/DAB and displays the s&ge “Communication lost. Testing ended.”

Intermittent communication problems are typicallyised by another program, or your computer’s power
management system, interfering with communicatiwaugh the selected serial communication port.

Shut down other programs that may be running atadfering with communications through your
COM port (such as PDA synchronization softwareg sBre to check the section of the Windows
task bar where the clock appears for program itieetsmay be causing the problem.

Turn off power management features that may beisgudown the COM port.

Turn off any program that alters your system cldok example some power management schemes
automatically correct the system clock at reguiéervals. The “device drivers” which make these
corrections are not always turned off automaticaien the power management features are
turned off. You may need to manually disable traeséce drivers.

Turn off the automatic reset option founddontrol Panel ...AccessibilityOptions ...General

Check the serial cable for intermittent connectiobse a continuity tester to make sure that pins
2, 3 and 5 on the serial cable are continuous fsneend to the other and are not connected to one
another.

Problem 3: During an automated test, the prograraver starts taking data at a target pressure line,
even though the Flow and Building Pressure Gar appears to be bouncing around the
target pressure. After a few minutes the neggs “Warning: Excessive building
pressure fluctuation. Check A/P1 tubing / irease Target Tolerance.” appears.

In order for the TECTITE program to start takindadat any target pressure line, it must first daeiee that
the current measured building pressure is withspecified range from the target building presstites
specified range is called tAarget Tolerance If the current measured building pressure is

fluctuating beyond th&arget Tolerance then data collection for that target pressurémat begin.
Fluctuating building pressure readings can be ahbgeémproper installation of the building pressure
reference hose, or by windy weather.

First check to be sure that the outside end obtlileling pressure tubing (e.g. the green
tubing connected to the Channel A/P1 Referenceisamt placed directly in the exhaust air
flow of the Blower Door fan. You must be carefolrtin the end of the tubing well away (at
least 5 feet to the side) from the exhaust of &me fA good location for the end of the
building pressure tubing is at the base of thedingl where it meets the ground.

Note: Although it is common practice for Blower Doguerators to insert the open end
of the building pressure tubing a few inches thtotige patch on the nylon panel, and
leave it, we have determined that this set up @&ctan create inaccurate building
pressure readings due to the exhaust airflow flwerfan hitting the end of the tubing.
You should always follow the tubing set-up practliseed above to prevent fluctuating
building pressures.

If the building pressure tubing is installed cothgahe fluctuating building pressures are
probably caused by wind. Try increasing ydarget Toleranceto 3 or 4 from the default
value of 2 (see the Test Settings Screen). idfdbesn’t work, you may increase fharget
Toleranceto 5 or greater, or use tamplebutton (see below).
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Note: As theTarget Toleranceis increased from the default value of 2, gathelatd

may not be as close to the pressure stations asl Weuhe case when using the default
value. This has negligible effect on the final tesults. However, some test standards
do require that the measured building pressuregithen a specified range of the pressure
station (e.g. the CGSB test standard requireshieatneasured building pressures be
within +/- 2.5 Pa of the specified pressure stajon

Sample Button:

During an automated test, you can manually instheecomputer to go ahead and take data by cliaking
the Samplebutton. At this point, the computer will procgedt as if it has decided that tharget
Tolerancefor the current pressure station line had been met

Problem 4: The Blower Door fan seems to be ostiflg during automated testing or when using the
Cruise feature.

Try decreasing thBan Adjust Rate (see Test Settings Screen). DecreasingrémeAdjust Rate makes
the fan adjust more slowly when seeking the tapgéting pressures, and should reduce oscillatiginst
try changing thé-an Adjust Rate to 0.2 from its default value of 0.5. If this do& work, decrease it
further (minimum value is 0.1). If you are stiliving problems with oscillation, contact The Energy
Conservatory (www.energyconservatory.com) for tézddrassistance.

Problem 5: My computer seems to lock-up during antated testing.

Make sure that there are no other devices atteqptinse the COM port which you have
chosen (such as an infrared printer driver). Wselevice Manager in Windows to check this
- the Device Manager can be founddantrol Panel...System

Shut down other programs that may be running atadfering with communications through
your COM port (such as PDA synchronization softyaie sure to check the section of the
Windows task bar where the clock appears for pragcans that may be causing the
problem.
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Chapter 16  Evaluating the Repeatability of Test Results

You may have wondered how much the test resulsshafilding would change if you immediately repeated
the test and compared the two results. The anmafipussible change from one test to another igdall
“repeatability”. The TECTITE program calculatesestimate of test repeatability and displays this
estimate along with the test resultdote: This estimate assumes the building was unchafigatdone test

to another and the weather conditions were similar.

One of the strengths of automated Blower Doorrngss its ability to automate the data collectisagess
and make repeatable airtightness measurementshircalon and windy weather conditions. During
automated testing, TECTITE is able to quickly gatimed analyze hundreds of times more readings glurin
a single test sequence than would be practicalavwttanual Blower Door test. By quickly collectilagge
samples of data, the repeatability of test ressilggeatly improved over manual test methods withou
laborious data entry or hand calculations. In tidli if very good repeatability is needed, mukipésts on
the same building can be quickly performed and doetbon the Test Graph to further increase the test
precision.

16.1 Looking at the Repeatability of Test Results

The repeatability of the test results can be qyiekkluated by looking at the calculated standamre that
are shown on the Test Results Screen (i.e. the “ % value shown to right &firflow at 50 Pascals

Leakage AreasandBuilding Leakage Curveresults - see the figure below).Once a test has been
completed, look at the Test Results Screen to haterif the repeatability of the test results iffisient to
meet your needs.

Calculated Standard Errors of Test Results

Standard

4/A/ Errors

Note: Standard error calculations are reported whemgusdthAuto andManual Test Methods.

The standard errors, shown as a percentage oféghsurement, give you an estimate of how much the
measurement could change if you repeated the Festexample, from the figure above, a 1.4 % stethda
error in the CFM50 reading of 1,484 means thabif yepeated the test, the new CFM50 reading woatld n

7 These standard errors are statistical estimditepeoatability calculated according to CGSB Staddat9-10 M86.
One assumption made is that data points deviate drstraight line due to random variations in puessind flow
measured during a test.
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likely differ by more than 20.8 CFM50 (1,484 x 0401 In this case the repeatability of our CFM50
reading is quite good since separate repeatedaests building would likely produce readingshmtween
1,463 and 1,505 CFM50.

If you are conducting an airtightness test to sjmmpéasure the current airtightness level of a Ingldor to
estimate the natural infiltration rate of a builglinve suggest that standard errors of test resnltee order
of +/- 5.0% are generally acceptable. The resultse figure above are all well within our recormded
5.0% guideline.

If on the other hand, you are comparing two or niglmever Door tests to determine a change in
airtightness (e.g. to document the performanceérséaling work, or as part of the “open a dooriaer
leakage diagnostic procedure, etc.), then betpratability may be warranted. When comparing two
Blower Door tests, we often recommend that thedstetherror in both tests be less that 20% of the
measured change in airtightness.

For example, suppose we conducted two separatedst building, one before airsealing was perfokme
and one after airsealing was performed, and thétsesf the tests were as follows:

Pre Airsealing CFM50 = 2,565 (+/- 3.2%) retard error = 2565 x 0.032 = 82.1
Post Airsealing CFM50 = 2460 (+/- 2.9%) skamd error = 2460 x 0.029 = 71.3

The calculated change in airtightness = 105 CFNBB65 minus 2460). 20% of the change in
airtightness = 21.0 (105 x 0.2).

In this case, both test standard errors of 82d17dn3 are greater than 20% of the measured ciange
21.0), therefore we should not accept the meastiradge of 105 CFM50 as a valid result. We wouleldne
to increase the repeatability of our tests (i.duoe the standard error) in order to accuratelysomeathis
relatively small change in building airtightness.

16.2 Improving the Repeatability of Automated TesResults

The simplest way to improve the repeatability abawated test results is to conduct one or moretiaddi
tests and have the TECTITE program combine all oiaone test result. Data from more than one tes
can always be combined on the graph. This occuenwtarting a new test sequence while data from a
previous test are currently on the graph screem.ekample, if you perform a test and after reviegpthe
Test Results Screen you would like to increasedpeatability (i.e. reduce the standard errorheftest
results, begin another test (by clicking on thetSiast button), and do not clear the previous gata to
starting the second test.

When viewing the Test Results Screen and therdateefrom multiple tests on the graph, results are
calculated using all data points displayed on tieen® In addition, the Completed Test Indicator on the
Test Graph Screen will be updated to reflect thaber of completed tests being displayed.

Note: When combining multiple tests, the calculates@sad errors in the results will generally decrease
as more tests are added. However, the calculatedlation coefficient will typically remain abotte

same and may even get worse. Therefore, whenatirajithe repeatability or precision of a test, rist
important factor to consider is the standard enmthe test results

8 When there are multiple test results on-scré&G TITE adjusts the collected data for each indigidest by the
baseline building pressure readings taken immdglibtfore and after that test.
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16.3 Improving the Repeatability of Manual Test Reults

Improving repeatability when conducting Manual Bastnot as easy. However, there are a few simple
strategies for increasing Manual Test repeatability

Collect more data points during each test. Theuabentry Data Table will accept up to 10
sets of Blower Door test readings. Collecting &0af Blower Door data will almost always
increase repeatability over collecting 5 sets ahda

Conduct separate multiple tests and manually aeettagcalculated results.
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Chapter 17  Entering Custom Fan Calibration Parameters

The TECTITE program comes installed with factorfeddt fan calibration parameters for the 110V and
230V Model 3 Minneapolis Blower Door fans, the 230 del 4 (CE approved) Blower Door fan, and the
Series A and B Duct Blaster fans. The fan calibreparameters are used by the program to convert t
measured fan pressure in Pascals to airflow inClebet per Minute.

If your Blower Door fan was custom calibrated byeTEnergy Conservatory, you can input your custom
calibration parameters directly into the TECTITBgram in lieu of the factory default values. Tdegn
custom calibration parameters, first open the Réorination window by clicking o®ptions...Faninfo
from the Main TECTITE Menu.

Fan Information Window

From the Fan Information window, select the appadprfan model, and then click on tBater Custom
Calibration button to open the Fan Calibration Parameter window

Fan Calibration Parameter Window
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The Fan Calibration Parameter window shows théaion parameters being used by the program #or th
currently selected fan type. There is a unique@tparameters for each of the flow ring configioas

used with the fan. The individual calibration paeders can be selected for editing by usingTiie key,

or by clicking on the input fields. Whenever yopit a custom calibration parameter, the new value
shown in the field will be displayed in red, rathiean black for the default values. You can easityrn all
calibration parameters to the factory default valing clicking onSet to Defaults The currently entered

fan calibration parameters are stored as parteofiéta file.

Note: Most users should never have to edit fan caitmgiarameters. The default fan calibration
parameters which come with TECTITE should work fioeall standard Minneapolis Blower Door and
Duct Blaster fans. This feature is necessary brylgu receive custom calibration parameters fainyfan
from The Energy Conservatory.
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Chapter 18  Using the Compare Tests Feature

The Compare Tests features allows you to selecprewiously saved building test files and to qujckl
compare the stored test results. To use thisreaelecEile from the Main TECTITE Menu, and then
click onCompare Testswhich appears in the File Menu.

18.1 Choosing the Test Files to Compare

After selecting th&€Compare Testsoption, a file browser titled “Select Building Tdsle #1 to Compare”
will appear on screen which lists all the buildifigid) files contained in the default folder. Select finst

file by clicking on a file name from the list arfien click onOpen. Once the first file has been selected, a
second file browser titled “Select Building TeskeR¥2 to Compare” will appear. Select the secdliecahd
once again click o@pen. To change the file folder being listed, click ttve Look in window.

Select Building Test File #1 to Compar

After both files have been selected, a comparigdheotest results from the two files will be diapéd on
the screen. Both the numeric change and percangehbetween the two tests are displayed for efdtie o
test result items. If a test result item is migdfiom one or both of the building files, then caripon
results for that item will not be displayed. I|freodata were collected for either building filecatn be
viewed by clicking on th&one Databutton. A graph comparing the building leakageves for both
selected building files can be viewed by clickimgtbeTest Graph button.

To exit the Compare Tests feature, simply selatffarent option from the top of tHelLE menu, or exit
the TECTITE program.
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18.2 Printing and Preview Options

Printing and previewing options for the Comparet3 ésature are available by clicking Bite in the Main
Menu.

The Comparison Report contains the same informalianis displayed on the Compare Test Results
screen, plus any zone data that were collecteditioer building file. The Comparison Graph displ#ys
building leakage curve for both selected test fil@ke printing and preview functions within TECHT
utilize the Windows printer drivers and configuoattioptions currently installed in your computer.
Windows printer setup options can be accesseditiirgg on Start....Settings.. Printers.
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