SINGLE FAMILY DWELLINGS

Zone Pressure
Diagnostics Testing:
Purposes,
Techniques, and
Limitations
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What is ZPD testing?

Definition

The process of measuring and using
Intermediate/transition compartment/zone and
blower door pressures and flows to evaluate the
relative leakage between the inside of a building
and intermediate zones, and between the
Intermediate zones and the outside of the building
for the purpose of determining which
boundary/barrier to use as the air barrier.
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What Is a transition zone?

& A transition or intermediate
compartment or zone: an area
that lies between the living space
and the outside
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Transition zone examples

€ common walls in multilevel homes
Attic

¢ € balloon frame walls
¢ Basement/crawl €  exterior porch roofs
€ inside of interior & exterior walls @ cathedral or vaulted ceilings
¢ attached garage esp. tuck under € commercial style false dropped or “T”
&  soffits/dropped ceilings ceilings with removable ceiling
€ Cantilevered/overhanging floor incl bay S gellig anii
dillietonis € slant walls/roofs (mansard roofs)
¢ kneewalls 4 van.ities or other cabinets with su.pply or
@  upper “half story” floors \c/lvr;llr:ﬁgiﬁeprlﬁmblng or other openings to the
4 Cape Cod roof areas above the upper il i e S
4 \;/J\/Ig 3r/r;bti rr:rgo,ueglﬁcvtvrgl:la;)Iitggdwork/ﬂue chases @  clectrical panel boxes
€ masonry chimney surround chases ¢ ggrig;]igeangglri?snces 2l Sl el R
€ stairways to attics/basements ¢

If you know of others, let me know as | want
to add it to the list in my book
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Transition Zones

Dropped
Bay Soffit
Window (Inside)

Cantilever
Overhang

Unheated

Tuckunder Porch

Garage

Addition

Basement

Chimney Grade of
Ghase Ground
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More definitions

€ Primary zone — zones with an opening (door,
hatch, vent, etc.) such as attic, basement,
crawlspace, or enclosed porch, whether the
opening already exists or we install an opening

€ Secondary zone — zones without an opening to
them such as cantilevers, soffits, chases, and
any of the other transition zones without a
dedicated opening.
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How can ZPD testing help us?

€ Pre-retrofit air barrier location and tightness
Including alignment with thermal barrier

€ Relative leakiness of intermediate/transition
zone air barriers

€ Select the best air barrier surfaces to use
Including prioritizing air sealing measures

€ To evaluate the leakiness post-retrofit

€ Some suggest not conducting ZPD tests if the
building already meets a tightness standard.
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When do we use ZPD testing?

& Garage/house IAQ issues

& Crawlspace/house - warm humid
areas

€ Attic/house - cold weather areas
€ Multiple other locations
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Levels of ZPD testing
& Level | — Basic Pressure/Flow
Test — Relative leakiness only

& Level || — Basic plus Open-a-
Door or Open-a-Hatch or Hole —
Actual leakiness levels vs. whole
house leakage - prioritization

& Level lll — Level Il plus software
&® Levels Il & Il are “advanced”
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Basic or Level | ZPD testing

0 Pa 0 Pa
Blower *
Door
Inside
Outside House Zone | Outside
H/O H/Z Z/I0O
House-to-Outside House-to-Zone  Zone-to-Outside
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Basic or Level | ZPD testing

&® Level | — Basic Pressure/Flow
Test

& All zones except those with a
hatch, etc. or not using an
available opening
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Basic or Level | ZPD testing

-50 Pa Vehicle |_|
Door
WRT to Garage -
outside 800
OO0
house (]
= -45ra i
45 Pa
WRT to
d WRT to 45Pa inside of
OUtSl e house 00, garage i
°H55°| P
5 Pa i
WRTto |eeer, .
Inside nsideof [¥g50| || Outside
garage |

What measurement we get depends on where our pressure gauge is,
where our hoses connect to it, and where our hoses go.

Some suggest that the test is more accurate if we always connect the
Channel A Reference port to the outside (EC Green, RT Red) except
when the pressure gauge is outside (see below)
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Basic or Level | ZPD testing

& Baseline
& Blower door to -50
€ Measure Flow

& Get H/Z pressure measurement — use small
hand driven drill bit screwdriver style) near floor
If no outlet edge to put small diameter (1/16 to
3/167) nonconducting pressure tube through
(outlet cover off) — toothpaste(?), etc. to patch

€ Determining relative leakiness of H/Z and Z/O
using Leakiness Ratio Chart
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ZPD Testing

Set Up 1 — House-to-Outside Pressure Retrotec Zone Pressure Diagnostic (ZPD) Testing
S i D BTG Gauge Inside: Set-Up 1- House to Outside (H/O)
Gauge Inside: Set-Up 1- House to Outside (H/O) [t Fse 1o Cursice | Right Channel
\ (Ch.B) Not
Used
[No Grown Hose |
Left Channel |29 Here B =
Right Channel
JEk s wee [ o | 2 (ChBINat Left Channel
US| [y ey | S (Ch. A) House- Comes Sy et oy
L e ] * Green e se H - |
Aoae Hoseto [ z to-Outside (H/0) onﬂnb:; B0
iy Outside JEL = Here |

EC System Retrotec



ZPD Testing

EC Zone Pressure Diagnostic (ZPD) Testing Retrotec Zone Pressure Diagnostic (ZPD) Testing
Gauge Inside: Set-Up 2 - House to Zone (H/Z) Gauge Inside: Set-Up 2 - House to Zone (H/Z)

_M_WA@ to Outsic I Zone eg Attx
‘ | No Green Hose l

T — Right Channel

(ch.8 House- | |Left Channel e (Ch.B) House-
ra o e toZone(z) | |(Ch.A)House- to-Zone (H/2)

e bloww ded hoce

Zoea, [ Green Rl Mot to-Outside (H/0) . Connect any hose colors

1o the same colored taps
on the badc

EC System Retrotec
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Basic or Level | ZPD testing

Leakiness Ratio
(Pressure Ratio Chart)

Zone Pressures Relative Size Of Leaks
Zone-to- Zone-to- Zone-to- Zone-to-
House Outside House Outside
12 38 2 1

25 25 1 1

37 13 1/2 |

4] 9 1/3 |

45 5 1/4 |

48 2 1/8 1

49 ] 1/13 1
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Basic or Level | ZPD testing

Measuring Zone to Outside (Z/O) while
standing outside if can’t get H/Z

Example: A porch cover that does not have an electrical
outlet on the wall between it and the house.

EC Zone Pressure Diagnostic (ZPD) Testing Retrotec Zone Pressure Diagnostic (ZPD) Testing

. e ) Gauge Outside - Zone to Outside (Z/0)

Connect any hose colors
to the same colored taps
on the back.

EC System Retrotec



First Advanced or Level Il ZPD

& Level Il — Advanced
Pressure/Flow Test — With a
Door, Hatch Available (Primary
Zone)

& All Zones with an opening (door,
hatch, etc.) Garages,
Crawlspaces, Basements, Attics
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First Advanced or Level Il ZPD

€ Begins with Basic ZPD test

& Add opening hatch or door to get new
blower door flow number

& Alternative — measuring opening when
H/Z decreases by half

€ Must maintain -50 Pa H/O pressure when
getting readings

€ Best results if >15 to 25 Pa H/Z pressure
€ Can get an estimate of leakage “hole size”
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ZPD Testing

Set Up 1 — House-to-Outside Pressure

EC Zone Pressure Diagnostic (ZPD) Testing
Gauge Inside: Set-Up 1- House to Outside (H/O)

|No Hose |

Left Channel 24 Here Rl
(Ch.A) House- Right Channel
[to-Outside (H/0), (Ch.B) Not

Used

Retrotec Zone Pressure Diagnostic (ZPD) Testing
Gauge Inside: Set-Up 1- House to Outside (H/0)

Rud H&sc 10 Quisiche

/\Y (Ch. B) Not
Used

[P T | B (RN RN
vy B

ek il 4 it

EC System
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Left Channel
(Ch.A) House-
to-Outside (H/0)

Right Channel

' No Grean Hose |

Connect any hose colors
to the same colored taps
on the back, |

Retrotec




First Advanced or Level |l ZPD

Step 2 - Reading the H/Z pressure before
and after opening a door or hatch.
Additional Option: Getting the EfLA

EC Zone Pressure Diagnostic (ZPD) Testing Retrotec Zone Pressure Diagnostic (ZPD) Testing
Gauge Inside: Set-Up 2 - House to Zone (H/Z)

Gauge Inside: Set-Up 2 - House to Zone (H/Z)

-50.0 -32. —L 5 Outsiche | Zonee.g Atts
‘DO'-A e " \
"
No Hose S No Hose
Connect L] Connect- :
Left Channel g Here

o Mue Mose No C
ed Here
(Ch. A) House-

: Right Channel
to-Outside (H/0) M ChANG ft Ch |
- {Ch. B) House- Left anne (Ch.B) House-
to-Zone (H/Z) (Ch.A) House- to-Zone (H/Z)
'.'."';":""_v Green Hose to .
."", o ..‘:,. Hose to Z:ne ‘eg tO'out$|de (H/O) Connect any hose colon
::,“'.'I',"l'.‘ Outside attic) " n - 1o the same colored taps
s ok on the bacdk

EC System Retrotec
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First Advanced or Level |l ZPD

Step 2B - Additional Option: Getting the
EfLA without further testing ("Low-Tech”)

Slowly lodge open a door or hatch to the zone from
the house (one way Is to open a door or lift one edge
of a hatch to one side of the opening while leaving
the other edge of the hatch against the opening) until
the house-to-zone (H/Z) pressure goes down to half
of what it started at with the opening closed.
Measure the opening you created to get half the

pressure to find the effective leakage area of the H/Z
barrier.
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First Advanced or Level |l ZPD

Step 2B - Additional Option: Getting the
EfLA without further testing ("Low-Tech”)

J

L]
...
]
v,
LY /

Hatch Setup - hatch door proppred up on to Distance From Edge of Door Side of Opening to
edge of insulation dam to one side Edge of Door to be Measured for Door Openings

Opened Enough that Pressure Cut in Half
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ZPD Testing

preted by the speech engine. Retrotec Zone Pressure Diagnostic (ZPD) Testing
Gauge Inside: Set-Up S R TS T u) Gauge Inside: Set-Up 3 - Zone to Outside (Z/0)
| Red Hose to Outsde | \ > Yol ow Hode 10 nght Channel
,,,,,,,,,,,,,, N L Bed Hose (Ch.B) Zone-to
No Hose v e i
— Connect. [ - Bt conshesidbe [ i “Outside (Z/0)
Left Channel | oqpere R ie: | oo | o Right Channel 10 eutside Hiong
(Ch.A) House- 1 (Ch.B) Zone-to emugh ‘:hv:m T
to-Outside (H/0)| ide (2/0) ':‘":."_.;‘ or ;«:::xawzunu
onaiins. the upper Aear ' :
womite i Green the stsc bt She Tone) (o;‘mduymnc:lm :
Chemas 0% to the same s
S et Left Channel S
Skt (Ch.A) House- ]
to-Outside (H/0)

EC System Retrotec



First Advanced or Level Il ZPD

Open-A-Door Chart e
Open the door in tightest barrier e

Opening made in H/Z barrier: - If you

have opened a door from the house-to-
zone (such as the house-to-garage
door), use Column A of the Open-a-
Door Chart below to find the house-to-
zone pressure before opening the door
(circle this pressure in Column A).
Opening made in Z/O batrrier - If you
have opened a zone-to-outside door
(such as the garage-to-outside door),
use Column B of the Open-a-Door
Chart below to find the house-to-zone
pressure before opening the door (circle
this pressure in Column B).
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First Advanced or Level Il ZPD

O p e n | n g | n H/Z b ar r | er For Door Opening in Barrier Between House to Zone:

Use Column A to Match H/Z and Column B to Match Z/O
For Door Opening in Barrier Between Zone to Qutside:
Use Column B to Match H/Z and Column A to Match Z/O

Internal : External:
Combined: e SR
Now multiply each of the multipliers by the m 2 | o4 [ 14 ] oas
CFM difference recorded above to find out i e s
how much reduction, at a maximum, can 5 R CETIN B AT
be achieved by completely sealing either B 7| oz | 139 | oa
barrier (Combined) A am ma
Internal : (multiplier) x CFM 0 | 10 | o6 | 154 | o0sa
D| ﬂ: _ 39 11 0.70 1.60 0.60
- 38 12 0.78 1.65 0.65
37 13 0.87 1.71 0.71
— CFMSO H/Z . 36 14 0.96 1.78 0.78
External: (multiplier) x CFM 35 | 15 | 106 | 184 | os4
o 34 16 1.17 1.91 0.91
Diff = 33 17 1.29 198 | 0.98
32 18 1.42 2.06 1.06
— CFMSO Z/O ) 31 19 1.56 2.14 1.14
Combined: (multiplier) x CFM 30 20 171 | 223 | 123
. _ 29 21 1.88 2.32 1.32
Diff = . . 28 22 207 | 242 1.42
CFM50 maximum reduction T R o B s
available if either barrier perfectly sealed 5 | 25 | 276 | 278 | 176

Following Collin Olson and Anthony Cox, 2006, following Michael Blasnik
Internal = multiplier for zone to house leakage

External = multiplier for zone to outside leakage

Combined = multiplier for total/combined path leakage
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First Advanced or Level Il ZPD

For Door Opening in Barrier Between House to Zone:
Use Column A to Match H/Z and Column B to Match Z/O

For Door Opening in Barrier Between Zone to Qutside:
Use Column B to Match H/Z and Column A to Match Z/O

Calculation Preliminaries Dotx closed preBssure : :nulti:aly (IZEFI:IISO clhagge :y .

nterna Xterna ombine
Closeﬁ Door B C D 48 2 0.14 1.14 0.14
Pressure- CFMS50 CFMS50 CFM50 47 3 0.20 1.19 0.19
ure. Door Door Difference 46 4 0.25 1.24 0.24
House WRT Closed Ovpen (C-B) 45 5 0.31 1.29 0.29
Zone P : 44 6 0.37 1.34 0.34
25 1850 2200 35() 43 7 0.43 1.39 0.39
Leakage from House-to-Zone oL ) L O R O
- 41 9 0.56 1.49 0.49
([];). ffCFI\/{SO Multiplier | CFMS50 ?q?ldr? 40 10 0.63 1.54 0.54
lLierence nenes 39 T 070 | 1.60 | 0.60
350 2.76 966 96.6 38 12 078 | 165 | 065
Leakage from Zone-to-Outside 37 13 0.87 1.71 0.71
(D) CFMS50 . Square 36 14 0.96 1.78 0.78
Difference Multiplier | CFMS30 Inches & L2 SN e et
350 2.76 966 96.6 34 16 117 | 191 | 0
- 33 17 1.29 1.98 0.98
RN Combined Path Lefll\l;agc‘a - % i e e ioe
e aximuin 31 19 1.56 2.14 1.14
Difference Multiplier Reduction Available 30 20 1.71 2.23 1.23
350 1.76 616 29 21 1.88 232 1.32
28 22 2.07 2.42 1.42
Basement Leakage about 600 CFM 27 23 227 | 252 | 1,2
Maximum reduction is if we sealed either the 26 24 220 264 __1.64
) ) ) 25 25 2.76 2.76 1.76

H/Z 0 r Z/O b ar r I erS p erfeCtly. Real I ty W I | I b e Following Collin Olson and Anthony Cox, 2006, following Michael Blasnik

Internal = multiplier for zone to house leakage
th at always I ess th an th at num b er. External = multiplier for zone to outside leakage

Combined = multiplier for total/combined path leakage
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First Advanced or Level Il ZPD
Open-A-Hatch/Add-A-Hole Test

‘ Hatch/Hole Opened in House to Zone (H/Z) or Zone to Outside (Z/0) Barriers‘

, For Hatch/Hole Opening in House to Zone Barrier: Use A Column and Row to Match H/Z and Column and Row B to Match Z/O
For Hatch/Hole Opening in Zone to Outside Barrier: Use B Column and Row to Match H/Z and Column and Row A to Match Z/0

Start Press Ending Pressure After Opening Hatch or Adding Hole in Barrier

to zero when open hatch or S EE T T D RN
6 8 10012 14 16 18 20 122 24 26 28 30 '32 34 36 38 4014 44 46 48 50

B
. 50[ 0 [ 0.00] 000] 000l 0.00]0.00] 0.00] 0.00] 0.00T 0.00] 0.00] 0.00] 0.00] 0.00 0.00] 0.00] 0.00 0.00] 0.00T 0.00] 0.00] 0.00 0:00] 0.0
I I d o 1 035 0291 025[ 0.22] 0.20] 0.18[ 0.17] 0.15] 0.15] 0.14] 0.13[ 0:12] 0.12] 0.11] 0.11] 0.10] 0:10] 0.10[ 0.09[ 0.09 ] 0.09 [0.09
u - Own S al rS W e re aS yO u 8| 2 068 | 0.54,045 | 039 | 035 0.32] 029, 0.27] 0.25] 03] 022021, 020 0.19 | 0.18[0.17 | 017 0.16 | 0.15] 0.15] 0.15 | 0.14
p ] a| 3 0.84 0.68 | 058 | 051) 0.45| 0.41" 0.38] 0.35] 033| 031]0.29 0.27 | 0.26 | 0.25| 024 |03 ' 0.22] 0.21| 0.20| 0.20 | 019
. w6 4 123 1096 [0.80 [0.68 [0.60 [ 0.54 T0.49] 045] 0.42[0.39 J0.37 T0.35 [0.33 [ 032 [0.30 [0.29 To.28 [0.27 [ 0.26 [0.25 [0.24
| I sl 5 J 1.30] 1.05] 0.89 [0.77] 0.68] 062 | 0.56] 0.52 [0.48 |0.45 | 0.43 [ 0.40 | 038 0.37] 035 | 0.33 [ 0.32 031 [0.30 | 0.2
We re a e O O r C Ose O e I n g wul 6 11.76]1.36[1.12 | 0.96 | 0.84, 0.75| 0.68] 0.63] 0.58 [0.54 j0.51 | 0.48 | 0.45 | 043 ] 0.41,0.39 | 0.38 [ 036 | 035 ] 0.34]
sl 7 1.76] 141 1.18] 1.02" 0.90[ 081 0.74] 0.68[ 0.63 0.59 [ 0.56 [ 053] 0.50[ 048" 045[ 0.43] 0.42] 0.40] 03
. ol 8 "12.28] 176 [ 144 | 1.23T1.08] 0.96 | 0.87] 0.80 | 0.73 T0.68 [0.64 | 0.60] 0.57] 0.54T 052 049 | 0.47] 0.45] 0.44
ab | e to d O th at Wlth th e a| 9 | 2.20 [1.76 47y 1.27]1.02 ] 1.01 092 0.84 10.78 073 o.68 Jo.s5 p.s1 1058 o5 Jo.s3 To.51]049)
af 10 \ 2.80] 215] 1.76, 1.49] 130 [1.16 | 1.05] 0967 089 0.82] 0.77] 0.72]0.68 ,0.65 J0.62 [ 0.59] 0.56] 0.54
9 N 265 | 211 1.76] 1.51] 1.33]1.20 [ 1.09_ 1.00 |0.92 | 0.86] 0.810.76 0.72 [0.68 [0.65 | 0.62]0.60
11 1) B[ 12 ! 332] 2541 207 1.76] 1.53] 136] 1237112 [1.03 | 0.96 |0.90 [0.84 T0.80 [ 0.75 | 0.72 0.8 | 0.69
O p e n - a_ DOO r te St 37| 13 | 3.09] 245 2.04] 1.76 | 1.55] 1381 126 1.15|1.07 [0.99 [0.93 | 0.87] 0.83[0.79 .75 | 0.7
. 6| 1 \ 3.83, 293|238 | 202] 1.76] 156, 141] 128 1.181.09 |1.02 0.9 | 0.90 [0.86 [0.81 [ 0.78
35 15 [354] 280] 233 200 1.76_157] 1.42| 130] 1.21] 112 1.050.99 | 093] 0.89]084
34| 16 T T435]3.32[2.70 [2.28 [ 1.98T1.76 [1.58 [1.44 [1.33]1.23 T1.15 [1.08 [1.01 Jo.96 [0
3 17 | | [398] 3.18] 261 [224 T1.97] 1.76] 1.5 [ 1.46 [ 1341 1.25] 117 [ 1.10] .04 [0.98]
2| 18 | | 486] 3.70[3.01 [254 1220 [195] 176 160 [ 147, 136 [127 [ 119 [1.12 [ .06
= D . 3 19 442 349[ 289 248218 | 1.9 [1.76 [ 1.61 148 138 [1.29 [121 [1.14
6 P ascal m I n I m u m d ro I n 30( 2 ! 1 5.38] 4.09[3.32 1280 [2.43 [2.15[1.93 {176 T1.61[1.49 139 [1.30 [1.23
B T ] 486383 1318 |272 | 238 [213 | 1.92 | 1.76 | 1.62 [1.50 [141 [132
. . 8 2 | ) 5.894.48 1363 [305 [ 265 234 (211,191 176 [1.63 [151 [1.02
7 3 530 418|346 296|259 231 209191176 | 163 | 152
differential pressure between == e e
P | | [s75 [a52]374]320] 2801 2.49] 225 [2.06 [1.89 [1.76
ES | , 1692 [5.25 [ 425 [357 [3.09 273 |245 [223 [204 [189
3 2 , 619 [as6 [402 [344_ 301 268 [242 [220 [2.03
e O u Se an e ZO n e W e n 2| 2 T T 743 [564 [455 [33 1332 [2.93 [263 [238 [2.18
af 2 T | 1 663521 | 430 1367 [321 [286 258 [235
. . 20( 30 | | | 7.95 | 602 | 486 (409 [354 [3.12 [280 |54
19] 31 N X 7.07 555 458 |3.91 [442 [3.04 [274
COI I lparlng e pre-openlng 18| 32 ! T ! 8.46 [6.41 V5.7 [435 [376 [332 a7
17| 33 T ] T 7511589 [486 [415 [363 [323
. 16| 34 | | | 8.98) 6.9 [548 461 [398 [3.51
(hatch closed) with the R ——— -
4] 36 ! 1 T Toa9] 718 [579 [4386 [420
B 3 T ] T ] 839 [6.58 [5.42 [4.63
] 12| 38 | | 1 1 10.00] 7.56 | 6.10 [5.12
opening (hatch open | W -
10| 40 T 1 i ! 1052 7.95 [6.41
9 ] I | 1 1 9.27 |7.26
= . 8| @ | | | ! 11.03[833
ressure differentials F=== - T
" 6 44 ' T ' T 1154

Following Anthony Cox and Collin Olson, 2006 fllowing Michael Blasnik
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First Advanced or Level Il ZPD
Open-A- Hatch Chart

‘ Hatch/Hole Opened in House to Zone (H/Z) or Zone to Outside (Z/0) Barriers‘

For Hatch/Hole Opening in House to Zone Barrier: Use A Column and Row to Match H/Z and Column and Row B to Match Z/O
For Hatch/Hole Opening in Zone to Outside Barrier: Use B Column and Row to Match H/Z and Column and Row A to Match Z/0

Opening made in H/Z barrier - If you
have opened a hatch or hole from the
house-to-zone (such as the house-to-
attic hatch, house-to-crawlspace
hatch), use Column A of the Open-a-
Hatch Chart below to find the house-
to-zone pressure before opening the
hatch (circle this pressure in Column
A). Then, use Row Ato find the house-
to-zone ending pressure after opening
the hatch (circle this pressure in Row
A). Find the multiplier at the
Intersection of these two circled items
by going right across from the starting
pressure and down from the ending
pressure.
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Start Press Ending Pressure After Opening Hatch or Adding Hole in Barrier
A “ 4 40 '3 36 34 32 30128 26 24 2 220'18 16 W 12 VWls 6 4 2 0
Bl e 8 10712 1416 18 2072 2 26 38 30" 3 3 3 0'a u 6 8 5
50[ 0 [ 0.00] 000] 000l 0.00]0.00] 0.00] 0.00] 0.00T 0.00] 0.00] 0.00] 0.00] 0.00 0.00] 0.00] 0.00 0.00] 0.00T 0.00] 0.00] 0.00 0:00] 0.0
o 1 035 0291 025[ 0.22] 0.20] 0.18[ 0.17] 0.15] 0.15] 0.14] 0.13[ 0:12] 0.12] 0.11] 0.11] 0.10] 0:10] 0.10[ 0.09[ 0.09 ] 0.09 [0.09
sl 2 068 | 0.54,045 | 039 | 035 0.32] 029, 0.27] 0.25] 03] 022021, 020 0.19 | 0.18[0.17 | 017 0.16 | 0.15] 0.15] 0.15 | 0.14
47| 3 0.84 0.68 | 058 | 051) 0.45| 0.41" 0.38] 0.35] 033| 031]0.29 0.27 | 0.26 | 0.25| 024 |03 ' 0.22] 0.21| 0.20| 0.20 | 019
w6 4 123 1096 [0.80 [0.68 [0.60 [ 0.54 T0.49] 045] 0.42[0.39 J0.37 T0.35 [0.33 [ 032 [0.30 [0.29 To.28 [0.27 [ 0.26 [0.25 [0.24
sl 5 J 1.30] 1.05] 0.89 [0.77] 0.68] 062 | 0.56] 0.52 [0.48 |0.45 | 0.43 [ 0.40 | 038 0.37] 035 | 0.33 [ 0.32 031 [0.30 | 0.2
wul 6 11.76]1.36[1.12 | 0.96 | 0.84, 0.75| 0.68] 0.63] 0.58 [0.54 j0.51 | 0.48 | 0.45 | 043 ] 0.41,0.39 | 0.38 [ 036 | 035 ] 0.34]
sl 7 1.76] 141 1.18] 1.02" 0.90[ 081 0.74] 0.68[ 0.63 0.59 [ 0.56 [ 053] 0.50[ 048" 045[ 0.43] 0.42] 0.40] 03
ol 8 "12.28] 176 [ 144 | 1.23T1.08] 0.96 | 0.87] 0.80 | 0.73 T0.68 [0.64 | 0.60] 0.57] 0.54T 052 049 | 0.47] 0.45] 0.44
af 9 1 2.20 176 J.47 | 1.27]1.12[1.01 [0.92 [0.84 [o.78 [0.73 J0.68 Jo.ss P61 058 Jo.55 Jos3 [0.51]0.49
af 10 | 280 [ 2.15 [ 1.76, 1.49[ 130 [1.16 [ 1.05] 096 0.89 | 0.82] 0.77] 0.72]0.68 ,0.65 [0.62 [ 0.59 ] 0.56 0.54)
9] 1 265 | 211 1.76] 1.51] 1.33]1.20 [ 1.09_ 1.00 |0.92 | 0.86] 0.810.76 0.72 [0.68 [0.65 | 0.62]0.60
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3 17 | | [398] 3.18] 261 [224 T1.97] 1.76] 1.5 [ 1.46 [ 1341 1.25] 117 [ 1.10] .04 [0.98]
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20( 30 | | | 7.95 | 602 | 486 (409 [354 [3.12 [280 |54
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First Advanced or Level Il ZPD
Open-A- Hatch Chart

‘ Hatch/Hole Opened in House to Zone (H/Z) or Zone to Outside (Z/0) Barriers‘

For Hatch/Hole Opening in House to Zone Barrier: Use A Column and Row to Match H/Z and Column and Row B to Match Z/O
For Hatch/Hole Opening in Zone to Outside Barrier: Use B Column and Row to Match H/Z and Column and Row A to Match Z/0

Opening made in Z/O batrrier - If you
have opened a hatch or hole from the
zone-to-outside barrier (such as the
roof to attic hatch, outside to
crawlspace hatch), use Column B of
the Open-a-Hatch Chart below to find
the house-to-zone pressure before
opening the hatch (circle this pressure
iIn Column B). Then, use Row B to find
the house-to-zone ending pressure
after opening the hatch (circle this
pressure in Row B). Find the
Intersection of these two circled items
by going right across from the starting
pressure and down from the ending
pressure and record them in the
equation below where the multiplier is
expected to go.
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Start Press Ending Pressure After Opening Hatch or Adding Hole in Barrier
A “ 4 40 '3 36 34 32 30128 26 24 2 220'18 16 W 12 VWls 6 4 2 0
Bl e 8 10712 1416 18 2072 2 26 38 30" 3 3 3 0'a u 6 8 5
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B[ 12 ! 332] 2541 207 1.76] 1.53] 136] 1237112 [1.03 | 0.96 |0.90 [0.84 T0.80 [ 0.75 | 0.72 0.8 | 0.69
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9 ] I | 1 1 9.27 |7.26
8| @ | | | L 11.03[833
7| ® . N —tT
6 44 ' T ' T 1154

Following Anthony Cox and Collin Olson, 2006 fllowing Michael Blasnik




First Advanced or Level Il ZPD

pen-A- Hatch Chart
H/Z opening example

Hatch/Hole Opened in House to Zone (H/Z) or Zone to OQutside (Z/0) Barriers\

For Hatch/Hole Opening in House to Zone Barrier: Use A Column and Row to Match H/Z and Column and Row B to Match Z/O
For Hatch/Hole Opening in Zone to Outside Barrier: Use B Column and Row to Match H/Z and Column and Row A to Match Z/O

Before Hole
CFMS5S0

Projected
Leakiness/ELA

1650 CFM CFMS0 Diff

H/Z. Pressure
37 Pascals

650 CFM

Multiplier

After Hole =

Max. Reduction

CFMS0

897 CFM

2500 CFM

Square Inches

H/Z. Pressure 507

20 Pascals

Attic Leakage is about 900 CFM
37-20=17 Pa drop in pressure.
Good! Meets minimum 6 Pa Drop
for better accuracy.
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Start Press Ending Pressure After Opening Hatch or Adding Hole in Barrier
A M @2 40'3s 36 3 2 018 % 4 2 |20||15 6 14 12 0ls 6 4 2 o0
Bls 8 1012 14 16 18 20722 2 26 28 30 '32 34 3 3 402 4 46 8 50
50| o [ o0.00] 0.00] 0.00T 0.00] 0.00] 0.00] 0.00] 0.00T0.00] 0.00] 0.00] 0.00] 0.00T 0.00] 0.00] 0.00] 0.00] 0.00T 0.00] 0.00] 0.00] 0.00] 0.0
o 1 0.35] 0.29] 0.25] 022] 0.20] 0.18] 017 0.15 | 0.15 | 0.14] 0.13[ 0.12] 0.12[ 0.11] 0.11] 0.10{ 0.10) 0.10] 0.09] 0.09 [0.09 [ 0.09]
8| 2 068 | 054,045 [ 039035 032] 029, 0.27] 0.25] 0.23] 0.22[0.21 ,0.20  0.19 | 0.18]0.17 [0.17, 016 015 015 015 | 0.1
a| 3 0.84 0,68 | 0.58 [ 051 0.45] 0.41" 0.38] 0.35] 0.33[0.31[029  0.27 | 0.6 0.25[0.24 [ 0.23 ' 0.22 021 0.20] 0.20 [ 0.19]
% 4 1.23 10.96 [0.80 [0.68 [0.60 [0.54T0.49 ] 045 ] 0.42] 0.39 [0.37 T0.35 [0.33 [0.32 [0.30 J0.29 To.28 J0.27  0.26 [0.25 J0.24
[ J1.30] 1.05]0.89 J0.77] 0.68) 0.62] 0.56] 0.52 [0.48 0.45 10.43 [0.40 [ 038] 0.37]0.35 | 0.33 [032 031 J0.30 [ 0.29
M 1176 1.36/1.12 {096 | 0.84; 0.75 | 0.68] 0.63] 0.58 [0.54 10.51 | 0.48 | 0.45 | 0.43| 041,039 | 0.38 | 0.36 | 035] 034
sl 7 1.76] 1.41]1.18] 1.02" 0.90[ 0.81] 0.74] 0.68[ 0.63 0.59 [ 056 | 053] 0.50] 048" 045[ 0.43] 0.42] 0.40] 03
2| 8 T T228]176 [1.44]1.23T1.08] 096 [ 0.87] 0.80 [ 0.73T0.68 [ 0.64 | 0.60] 0.57] 0.54T 0.52[ 0.49 [0.47] 0.45[ 0.44
al o ] 2.20 [1.76 .47 | 1.27]1.12 [ 1.01 {092 [0.84 lo.78 [0.73 o.68 [o.65 P61 Jo.58 o5 Jo.s3 [0.51]049)
o 10 | 2.80] 2.15] 176, 149]1.30|1.16 | 1.05] 0.96, 0.89 | 0.82] 0.77] 0.720.68 ;0.65 [0.62 [ 0.59] 0.56] 0.5
39 1 265 2.1 1.76] 1.51] 1:33]1.20 | 1.09 1.00 [0.92 [ 0.86] 0.81 [0.76 "0.72 [0.68 Jo.65 0.62]0.60
12 ! 332 2541 207] 1.76] 1.53] 1.36] 1231112 [1.03 | 0.96 [0.90 [ 0.84 T0.80 [0.75 | 0.72 [0.68 | 0.6
Ifi] 13 ] 3.09] 2.45] 2.04] 1.76 | 155 [138]4.26] 1.15]1.07 [0.99 [0.93 | 0.87] 0.83[0.79 [o.75 0.7j
36| 14 " 3.83, 293|238 | 202] 1.76| 156, 1.41] 1.28] 1.18]1.09 | 1.02,,0.96 | 0.90 | 0.86 | 081 | 078
5[ 15 ['354] 2.80] 233 2.00 176 _1.57] 142] 130] 1.21] 112" 1.05[0.99 [0.93] 0.89]0.84
34| 16 ! 1435 [3.32 |2.70 {228 1.98 176 [1.58 [1.44 [1.33 [1.23 T1.15 [ 1.08 [ 1.01 [0.96 [ 0.91
EEN ] | 3.98] 3.14] 2.61]224 1 1.97] 1.76] 1.59 | 1.46 | 1.34] 1.25]1.17 [ 1.10 [ 1.04 [0.98
2| 18 | L 486 3.70]3.01 [2.54 1220 [ 195 [ 1.76 [ 1.60 [ 147, 1.36 [ 127 [ 1.19 [ 1.12 [ 1.08]
3| 19 442] 349] 289 248218 [194 [1.76 [ 161 148 [1.38 [129 [1.21 [1.14
30( 20 T T 5.38] 4.093.32 1280 [243 [2.15[1.93 176 T1.611.49 139 [130 1.3
2 7 T ] 4.86(3.83 [3.18 [ 272 | 238 [213 [1.92 | 176 [ 162 150 [141 [1.32
8 2 1 f 5.89[448 1363 [3.05 [ 265 234 [211 1.9 [176 [1.63 [1.51 142
7( 23 s 530418 [ 346 296 [259 [ 231 2.09[1.91] 176 [1.63 | 157
6| 2 ' ! 641 '4.86 [394 332 [287 [254 T 2.28] 2,07 [1.90 [1.76 [1.64
25 2 I | [s.75 Ja52]3.74]320] 2801 2.49] 225 [ 2.06 [1.89 [176
u[ 2 | | 1692 [525 [425 [357 [3.09 273 [245 [223 [2.04 [1.89
3| 2 . . 619 |486 [4.02 [344 301 |268 [2.42 [220 [203]
2| 28 T 1 1743 [s.64 [455 |33 1332 [2.93 J2.63 J238 [218
2a| 2 | | | 663|521 | 430 367 [3.21 [286 [258 [235
20| 30 | | | 7.95 602 | 486 1409 [3.54 [3.12 |2.80 254
19 31 | . 707555 458 [391 {442 [3.04 [274
18 32 ! ! ! 8.46 [641 1517 [435 [376 [332 297
| 3 T ] T 7511589 [486 [415 |3.63 3.3
16 34 | | | 8981679 [5.48 [461 [3.98 [351
15 35 . i | 7.95[ 6.24 [5.14 [439 [3.83
S T T T To49[7.18 [5.79 [486 [420
B3| ¥ T ] T ] 839 [ 6.58 [ 5.42 [4.63
12 38 1 | 1 | 10.00( 756 [6.10 [5.12
1nl 3 ’ ! 883|692 [5.71
10( 40 ' ! i ! 10.52[7.95 [6.41
9 aQ T | I | 9.27 |7.26
8| @ | | 1 ! 11.03)8,
7| @ N . -fs_
6| ' T T T [11.54
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First Advanced or Level Il ZPD

Interconnectedness of two
neighboring intermediate zones

If the neighboring zone changes
pressure when you conduct the
Level Il test by opening a hatch or
door, the neighboring zone may
be too Interconnected with the
Zone you are testing.
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First Advanced or Level Il ZPD

Interconnectedness

Example: Multiple space attics such as Cape
Cod style attics where the upper ceiling attic is
Interconnected with the attic behind the knee
wall by way of the angled upper level ceiling

Issue: We will think that by sealing leaks to the
outdoors behind the kneewall we are eliminating
all our leaks when, in fact, we would still have
leaks to worry about In the upper ceiling attic
space.
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ZPD Testing

communicating
with Zone E by
way of spaces
between celling
Jjoists in D.
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First Advanced or Level Il ZPD

€ \We will be surprised, after

sealing all the leaks from Zone
e A to the inside, that we are still
: . getting measurable leakage

B from Zone E because we had
not considered it as part of our
test.

€ Checking the pressure in Zone E - if it
changes after opening the knee wall hatch,
that tells us that there Is interconnectedness
between Zone A and Zone E
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Fully Advanced or Level Il ZPD

& Same as Level Il ZPD test

& Add software to provide calculations
and integrate correction factors into
results

€ Must maintain -50 Pa when getting
readings

& Follow software instructions closely

Copyright © 2011-2013, Stan Harbuck



Prioritizing Sealing Options

€ If whole house leakage CFM is 1850
@ If Attic leakage is 900 CFM
€ If Basement leakage is 600 CFM

& Leakage in rest of the house (walls)
IS about 350 CFM

& Prioritize sealing attic and basement
€ Do NOT replace the windows
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Additional Limits

&€ Doesn’t work well when home
IS extremely leaky

& Doesn’t work well when windy
€ Time consuming
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Step-by-Step ZPD Procedures

€ Too short of a time to go over a
detalled listing of step-by-step
processes for both EC and
Retrotech systems here. See:

€ \Wwww.weatherizationschool.com
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Step-by-Step Procedures

Retrotec Zone Pressure Diagnostic (ZPD) Testing
Gauge Inside: Set-Up 1- House to Outside (H/O)

= cone | Step-by-Step
Instructions for all
== | 7PD tests for both

Place a hose to outside (typically red for Retrotec E C (E n e r g y
and green for EC). Preferably use a longer hose
that is placed along the outside wall through the C t d
blower door screen so you can use the gauge O n S erva O ry an

throughout the house to take zone pressure

measurements. If you are unable to do this, place R et r O t e C Sy S t e m S

the hose out a window or door on the same level
near where you are checking the zone pressures.

Left Channel
(Ch. A) House-
to-Outside (H/O)
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