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Appendix A

House One
Design Heating / Cooling Load Calculation
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Appendix A

House One
Main Floor Plan Showing Supply & Return Diffusers
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Appendix A
House One
Basement Plan Showing Supply & Return Diffusers
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Appendix A
House One

Basement Plan Showing Supply Duct Sizes
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Appendix A

House One
Basement Plan Showing Return Duct Sizes

|# ISNOH

53716 LoNad N1y

ONIMOHS - NV1d INTWISY

29140
2]

I

b1

=0

23 _ﬂ
55

i ]

P

8L
7

8 XL

Wanaseg

AX.9

Sl

2be1016 / doysyIOM

wooy Kjwe

/1



Appendix A
House One
Duct Size Calculations Page 1/6

A.l Sub Total Heat Loss A‘Z 2 !& Btuh.
A.2 Ventilation Heat Loss ZZO Btuh.

A.3 Total Heat Loss %7766 Btuh.. (A.1+A2)

A4 SubTowlHeatGain 11107  Bun BB
A.6 Total Heat Gain I— Btuh. (A4 +AS)
A5 Ventilation Heat Gain Iga’ , Btuh.

A.7 Volume of House ?'l &&z cu ft

A.8 Ventilation Flow Rate cfm.

Heating Equipment: Cooling Equipment:
Make Model Make Model ( indoor coil)
Fuel Type: 0 Gas 0 0Oil E’Elecm’city O Other Cooling Medium: 0O DX [ Chilled water O Other
B.1 Heating Output Btuh. B.5 Cooling output (Btuh) Tons.
(100% -140% of A.3) ( 80% - 125% of A.6)
B.2 Approved Temperature rise/ range __¢ 5 °F B.6 Manufacturers Flow Rate/Ton {cfm/ton)
B.3 Equipment External Static Pressure 263 in. W.C. B.7 Coil Pressure Drop in. W.C.
B4 Heating Air Flow Rate. cfm. B.8 Cooling Air Flow Rate. cfm.
( when selected ) RPM/Speed. ( when selected ) RPM/Speed.
( or when single temp rise ) cfm =[B.1 + (1.08 x B.2) ] ( or when calculated ) cfm = B.5 (tons) x B.6

C.1 Circulation Air Flow Rate. cfm. C.5 Calculated Heating Temperature Rise °F.
(A7x.025) [B.1+(B4x1.08)]
C.2 System Design Air Flow Rate. 933 cfm. C.6 Filter Pressure Drop le 2 Z in. W.C.
(highestof B4, B.8,C.1)
C.7 Coil Pressure Drop (B.7) _L in. W.C.
C.3 Cooling Air Flow Proportioning Factor (B.8 + A.4) .
(calculate to 4 decimal places) -0‘55:5 cfm/Btuh. C.8 Total of Pressure Drop (C.6 + C.7) ,_QLE_ in. W.C.
C.4 Heating Air Flow Proportioning Factor ?C.Z +A.D) C.9 Available Design Pressure (B.3-C.8) Jkﬁ in. W.C.
(calculate to 4 decimal places) .02 cfm/Btuh.

Note: When furnace standard filter is replaced, subtract its pressure drop from the replacement filter and record on line C.6



Appendix A
House One
Duct Size Calculations Page 2/6

D.1 Floor MA"*S )

D.2 Room leoen® |Kivbm % Loy (i, B2 2 Ak
D.3 Cooling load (Btuh) 455 (3175 | 798 | 743 2186 1467 (945 |89
D.4 Room cooling flow rate (D.3 x C.3)

D.5 Heating load (Bruh) 2682 4557 2538 1959 4897 13339 2298 | 7
D.6 Room heating flow rate (D.5 x C.4) 67 99 SS ‘l_s “)7 ' 73 56 1 A
D.7 Number of outlets per room l l l | 2 ! ! {
D.8 Floor supply air flow rates ?lo e 4'\'1

PARTD-CONTINGED
D1 | BASEMENT

D2 1. T SOmIAE (WK Mo (Bes T | of FICE
P32z97]1z12 1699 | & | &
D4

D3 50 123533647 392S (2458

P 130 1 5) | Bo |86 |75

DT 2 | / [ /

D8 | 422 J’h

PARTE - INLET FLOW RATE

Floor level Basement lsl‘ floor 2nd floor Outside air Total=(C.2)
(Location) (50% D.8 Max) (Sum of D.8 Min) (Sum of D.8 Min) (100% of A.8) (System cfm)
E.1 Floor return air flow rate 211 SIO+Z”‘7ZI / / 933
E.2 Minimum number of openings / /
E.3 Actual number of openings 2 ‘f‘ / /
E.4 Actual cfm per opening ’ /
(E1:E3) 105-5 18025

Note: After location of supply outlets and return inlets are determined, produce preliminary drawing.
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House One

Duct Size Calculations Page 3/6

Inlet No

Equipment

Trunk To

Trunk Trunk Duct To Turbulence

Measured

Branch

Available Design Pressure (Line C.9) x Return Air Apportioning Factor (Appendix C (C3))

( 'H'B ) X (e 5 ) = '_Z‘l"___in. W.C. (Record Line H.8)

Std To Grille

Connection Drop Transitions Fittings Joist Effect Joist Opening Length {(ft) Effective

(Group 1) C(cthmcl;ﬁ;:)n (Group 2) (Group 2) (Group 3) (Group 4) (-(r;io i::i) Length (f
2l | C-lo %25 [ KIS |hsts |A-ZS B0 | — [L-p |44 |229
RZ [L-l0 [B-3S K-S 5% |A&25 |0 — |e-p |36 221
R3 [C-10 B33 |K-1S |45+ A6 | 40 | — |L-lp |4%5 (2245
\RY | C-10 |8-35 KIS |654 | — | O [~ |C-lp [295 1095
£5 [C-lo [B-35 | — (656 Al | O B30 [F5% |25 |leD
Rb6 €10 B35 | — |65 A0 | O |— o |23 [12%

G.1 (Return Branch Longest Effective Length 229 ft).

G2 R/A Plenum Pressure:

G3

S/A Plenum Pressure:

Available Design pressure (Line C.9) - R/A Plenum Pressure

(:LIB ) - (24 ) = Ain. W.C. (Record Line 1.7)
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House One
Duct Size Calculations Page 4/6

‘YPARTH-SIBNGOF EFURN CRIEL]

H.1 Trunk Letter/No

o Al o B0t st L [T
A e ® Rl %2 |23 |RL [RS [RL

e Bt atay 180.25) 1B0.25| 18625 | 055 [i@0.25 1055
B3 Mismm eqednieifes e, 145 |65 | 40 | 65 | 46

B Aopendin A) GXIZLXIZ |Gy 12 |6x8 [CxiZ | exg

BT e ressure Loss 02 | .02].02].02|.0z|.62
HS R Plenum pressre 2| 24| 24| 24| .24 |24

HS ;cgsuss:rc:g;c;dg%n .22 | .22|.2Z | .22|.22 |.2Z
H10 ?Pr:;cgcffecﬁvclcngth 1) 229 221 lze#s|v9s |iso 12%
e (1o 1002 1110 | 09 .09 | .09 .20 |13 | a7

12 Braach vt size comd) 175 [75 [15 |55 [ 7 |58

. Equal?::l::fﬁgplg:dix C6) Wﬁ%{r "“’31‘# e 1025]’\- xs¥ lC”“JII'
i spening size 19549500 6,85 9.5495 95499

B3 Tk fowrme o) 025 s kHo.7S KAGS [§2ES 932
16 I;r?:ainﬁtlei:gn?duc:end. 09 .09 |.0% |09 [.0% | .09
T e s |15 (95 |10 |12 |13 | i

T ivaten: apencince) @B |G |Bxg |ibx% Jlexh 22x%
T o | 4 lxg | +—jeexg
A e LA area] 727 762
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House One
Duct Size Calculations Page 5/6

PART I - SUMMARY OF TOTAL EFFECHIVE LENGTHS FOR SUPPLY DUCTS. . - page |

Outet No Plepum Trunk Trunk Trunk Aspiration Duct Branch Boot Measured | Branch

Fining Transition Fittings To Branch | Effect Flex Elbows Fitting Length (ft) | Effective
(Group 5) | (Group6) | (Group 6) ;I'Gark:u;ﬂ;s) Length (ft) | (Group8) | (Group 8) Length (ft)
Gy | & Albhe (k5 |baw | O oo | $-30 | 47 | M2
92 | B-lv [Abtb | kS A4 O E-54S |B-30 | 5] 166
G2 | -0 |AwHp| K-5 [D-b | |0 D-ote |B-30 | 43 | 148
8L | el Aot K-5 | Db | [0 p-lovo | B-30 | 21 | 156

85 | Blp |gwo] K5 [D-1b | 20 | | poioko[cBu 395 184D

Sb | &0 |Abde| k-5 P10 | 30 \ [o-w [®-30 [40.5 [IS55

37 | oo k-bto| k-5 |A-4o | 40 \ [~ [z-30 [%0S [1855

3% | B-lo [h-lodto| K5 |A-%0 | 40 \ | — &30 205 |1655

89 | B |A e — |44 | O U] — [®30 [3%5 1345
Slo | Blo Ak-ote — A-HO O — |®-30 | b G
11 | Bio |A-bho] — Ak | (O Dy |— |30 |l20
SIZ [ &b |— | — |A-4p | 20 p-biloHn B-30 | 38 168
ety [ |— | — |A%D | 20 | | — (B30 | 6 |lob
St |Relo |=— | — A% | 30 I Toowoho| B30 | 42 182

-10-
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Appendix A
House One
Supply-Air Flow Measurements

Supply Airflows Measurements

Measurements Method | Flow Collar In Duct Hood At Grille Branch| Design
Space Pressure |Airflow Pressure | Airflow Airflow
pa | "wc cfm pa | "wc cfm
Main Floor
Master Bedroom 26 | 0.01 50 7.2 | 0.028 36 S-4 67
Bathroom 24 | 0.009 48 7 0.028 36 S-3 16
Mid. Bedroom 1.9 [0.0076| 44 5.7 | 0.022 32 S-5 50
Front Bedroom 4 0.016 64 9 0.036 41 S-1 73
Living Room (1) could not measure 9.7 | 0.038 42 S-13 54
Living Room (2) 3.1 [0.0124| 57 15.6 | 0.062 53 S-10 53
Kitchen / Dining 6.6 | 0.026 82 12.9 1 0.0516 | 49 S-9 99
Back Entry 5.9 | 0.023 77 10.6 | 0.042 44 S-12 55
Laundry 2.6 | 0.01 51 4 0.016 27 S-14 43
Basement
Family Room (1) 123 ] 0.049 | 112 could not measure S-2 66
Family Room (2) 10 0.04 101 could not measure S-7 65
Storage 2 0.008 45 could not measure S-11 131
Basement 0.9 |10.0036| 30 could not measure S-8 86
Office 6.8 | 0.027 84 could not measure S-6 75
Notes:

* Measurements were recorded using a digital manometer
* Flow collar in duct, 6" dia. saddle style
* Hood equipped with 4" dia. Flow collar
* Some measurements not collected, no access to duct

* Some measurements not collected, no ceiling against which to place hood
* Joints of branch ducts were not sealed

-12-
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House One
Photographs of System 1 of 13
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Appendix A
House One
Photographs of System 2 of 13
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Appendix A
House One
Photographs of System 3 of 13
H1,003
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Appendix A
House One

Photographs of System 4 of 13
H1,004

N
=

-

-17-

-,
- S

e -
N

i

-

i
-

i

i

e
e,

N
i .



Appendix A
House One
Photographs of System S of 13
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Appendix A
House One
Photographs of System 6 of 13
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Appendix A

House One
Photographs of System 7 of 13
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Appendix A
House One
Photographs of System 8 of 13
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Appendix A
House One
Photographs of System 9 of 13
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Appendix A
House One
Photographs of System 10 of 13
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Appendix A
House One
Photographs of System 11 of 13
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Appendix A
House One
Photographs of System 12 of 13
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Appendix A
House One
Photographs of System 13 of 13
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Appendix B
House Two
Design Heating / Cooling Load Calculations
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Appendix B
House Two
Main Floor Plan Showing Supply & Return Diffusers
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Appendix B

House Two
Upper Floor Plan Showing Supply & Return Diffusers
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Appendix B
House Two
Upper Floor Plan - Showing Supply Ducts
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Appendix B
House Two
Upper Floor Plan - Showing Return Ducts
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Appendix B
House Two
Duct Size Calculations Page 1/6

A.1 Sub Total Heat Loss ﬂl [’Z’ Btuh.
A3 Total Heat Lossthuh“ (A.1+A2)
A.2 Ventilation Heat Loss IQ'?SZ Btuh.

A4 Sub Total Heat Gain 20 39H Buun:

© . A6 Total Heat Gain 2!DZ0 Buuh. (A4+A.S)
Ventilation Heat Gain “ & Btuh.

AS

A.7 Volume of House [ 2 [(’5 cu ft.

A.8 Ventilaton Flow Rate ZO cfm.

Heating Equipment: Cooling Equipment:
Make Model Make Model ( indoor coil)
Fuel Type: 0 Gas O Oil O Electricity O Other Cooling Medium: [1 DX O Chilled water O Other _
B.1 Heating Output §ZOI 9 Btuh. B.5 Cooling output _Zm (Btuh) A Tons.
(100% -140% of A.3) ( 80% - 125% of A.6)
B.2 Approved Temperature rise/ range °F B.6 Manufacturers Flow Rate/Ton ______ (cfm/ton)
B.3 Equipment External Static Pressure in W.C. B.7 Coil Pressure Drop in. W.C.
B4 Heating Air Flow Rate. 900 cim B.8 Cooling Air Flow Rate. WO cim.
( when selected ) RPM/Speed. ( when selected ) RPM/Speed.
( or when single temp rise ) cfm = [ B.1 + ( 1.08 x B.2)] ( or when calculated ) c¢fm=B.5 (tons) x B.6

C.1 Circulation Air Flow Rate. E? cfm. C.5 Calculated Heating Temperature Rise °F.
(A7 x.025) {B.1+(B4x1.08)]
C2 System Design Air Flow Rate. 900 _ctm. C.6 Filter Pressure Drop .0l in. W-e:
(highest of B.4, B.8,C.1) -
C.7 Coil Pressure Drop (B.7) <~  inWC
C.3 Cooling Air Flow Proportioning Factor (B.8 + A.4) .
(calculate to 4 decima) places) D‘l- Z. _ cfm/Biuh. C.8 Total of Pressure Drop (C.6 + C.7) 'o! in. W.C.
C.4 Heating Air Flow Proportioning Factor (C.2 + A.l1) C.9 Available Design Pressure (B.3-C.8) l in. W.C.

(calculate to 4 decimal places) ) lB cfm/Bruh.

Note: When furnace standard filter is replaced, subtract its pressure drop from the replacement filter and record on line C.6
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D.1 Floor

D2 Room Laow. [ExTry [pon. [Rit. D L el Paggh
D.3 Cooling load (Btuh) “46 95 ! 602 lo%o Zgw, ILOQ 2251.,, 2]
D.4 Room cooling flow rate (D.3 x C.3) o 50 4 ez “_é IZLr- 7' 100 2
0o Teathelond B0 13229 [1690 [I717 |2449 41#3 [4089 4363 1572
D.6 Room heating flow rate (D.5 x C.4) '70 A 317 37, $3 Lgo g 9] 9% 35
D.7 Number of outlets per room | M, —— | —_‘3 ! ]
D.8 Floor supply air flow rates % e GZD ‘Z_A = 5w

D7 2 ‘ :
D3 Sk 28D RA <280 +120 <410 ofern

Floor level

2nd floor |

Basement
(Location) (50% D.8 Max) (Sum of D.8 Min) (Sum of D.8 Min) (100% of A.8)
E.1 Floor return air flow rate / 500 250 120
E.2 Minimum number of openings / L‘- [Q 2
E.3 Actual number of openings / A'L
E.4 Acwal cfm per opening
Aol o / |ZS [Ho (20

Note: After location of supply outlets and return iniets are determined, produce preliminary drawing. ]
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Iniet No | Equipment Trunk To Trunk Trunk Duct To Turbulence Stud To Grille Measured Branch

G | comtin | GD | oy | oy | | e | Tk | TR

2! €20 [ B25 KIS Bius| — |40 |— |~ | H |18
zz KIS Bleue|AZ5 | © |AIs [ Civ | S8 |23
B3 — | B A [1Lo ED 22 344
Y — | (Ao [lzo | LIS 37 312

g5 | N\ | \|— T\ [«eo]go [Ars 272|267
2o | | Il— ] )V a4 [— ] ) Jiz [19z
g7 | Y| YI__ ¥ (A | 2 [As | V¥ |27 182

G.1 (Return Branch Longest Effective Length 3 t i ft). .

G.2 R/A Plenum Pressure:
Available Design Pressure (Line C.9) x Return Air Apportioning Factor (Appendix C (C3))

(A x(0S )2 22 i W Record Line H8)

G3 S/A Plenum Pressure: /
Available Design pressure (Line C.9) - R/A Plenum Pressure

(,l{- Y-« 2 ) = Lin.w.c. (Record Line J.7)
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PART H - SIZING OF RETURN GRILLES, BRANCHES AND-MAIN TRUNK DUCTS . " p:
H.1 Trunk Letter/No

H.2 I(erlzg II;:;cation M&g" .},\Lui L\V L)V EME(C‘.& le
H3 Inlet No (R) 71 - "ZZl 23 |2k %S |zt 17
P i Bt afusedy 120 125 thy 175 [1Zs 1o |1Z5

HS5 Mini ired inlet fr
aren (5. iy (appendin 1 | 42 | 47 | So | 47 |47 | S0 | 47

H.6 Inletsize

(Appendix A) 16X6 [ 106 | 16X (16X | 16X6 | 16X5
il o o —1 | L
e, 2 |24 e
ey e >

H.10 Branch effective length (ft)

(Pt Y 213 |344 | 31Z |27 [19Z ||BZ

H.11 Loss/100 ft. of effective

length [(H.9 x 100) + H.10] .07 D‘f‘ 'OS 'DG 'Dg '09
B e L1 (hnpeniy 04.5) e |8 |75 70| 7 |65
S e etz o) | |8 178 | s a3 v
B P 7 |ipx1095%95|9x9 |9x9 | 9x9

H.15 Trunk flow rate (cfm)

accumulation of H.4 [2() Z‘!‘S %55 510 égs 77S 900

H.16 Lowest loss/100 ft
encountered from ductend. | o—" | ¢ 07 'Olf" —t

H.17 Trunk duct size (round)

(H.15, H.16) (Append C4,5) 0) “S l% l‘f ls lé
H.18 Trunk rectangular

equivalent (App?ndix C6) g)(% , lxw H‘XID ]7)/ [0 ID![D?ZXM
H.19 I(r;frtaalnl::ll;rs\;nk size 31( lD 2 ZY/O

H.20 Trunk velocity (fpm)
fpm = [(cfm x 144) + area]
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Outlet No Plenum Trunk Trunk Trunk Aspiration Duct Branch Boot Measured

g | et | s ,k:‘"; Blect | oo | s | o | | Lengircto
o) ESEt Kis Bs [I50 | 6 bio B3 | 82 252
YA ( ( (_|1o ( ( (2 249
¢ \ [ ¥ 1. 2% [2zp g e |esi
Sy | M (b | © AS [ 34 |29
5s | \ [ § [-v= —u-T1o || —v— | 26 |13
St |\ |- Awo ] zo [ |\ B8 (820 | 30 [[p0
$7 —v— | 30 | | v | (| 4 |200
$8 DIo| © | Jow [ # |28 [103
59 ( (0 — | A5 9 |59
S16 \ \ | 2o pio |B3p | 24 119
S / 37 bitoty] [ | 26 | IS
512 y/ w | [ ] \ T30 [ IS
513 v 50 |/ ¥ Yy I+ 1159
~._

\
L
\\
~
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Supply Airflows Measurements

Appendix B
House Two
Supply-Air Flow Measurements

Measurements Method | Flow Collar In Duct Hood At Grille Branch| Design
Space Pressure | Airflow Pressure | Airflow Airflow|
pa | "wc cfm pa | "wc cfm
Main Floor
Laundry could not measure 5 0.02 30.4 S-1 70
Side Entry could not measure 44 | 0017 | 66.5 S-2 74
Kitchen could not measure 6.2 | 0.025 | 33.9 S-3 53
Living Room (1) 7.7 | 0.03 88.3 19.7 | 0.079 | 60.3 S-8 59
Living Room (2) 44 | 0.017 | 65.5 1121 0.045 | 455 | S-11 60
Living Room (3) 4 | 0.016 | 64.5 8.4 | 0.034 | 39.5 | S-12 60
Parlor 5 002 | 721 7.8 | 0.031 [ 89.8 | S-13 95
Front Hall 1.3 | 0.005 36 3.1 | 0.012 [ 235 S-9 35
Master Bedroom (1) 8.8 | 0.035 | 954 14.1 ] 0.056 | 50.8 S-4 57
Master Bedroom (2) 7.2 | 0.028 | 853 11.7 | 047 | 46.5 S-5 57
Upper Floor
Bedroom 49 [ 0.019 | 703 6.1 | 0.024 79 S-7 80
Computer Room 59 10.023 | 773 7.8 | 0.031 | 89.8 S-6 80
Hall 6.3 | 0.025 | B80.6 8.4 | 0.034 94 S-6a 0
Attic Mech. 45 | 0.018 | 684 12.6 | 0.05 48 S-10 | 123
Notes:

* Measurements were recorded using a digital manometer

* Flow collar in duct, 6" dia. saddle style

* Hood equipped with 4" or 6" dia. Flow collar
* Some measurements not collected, no access to duct
* Joints of branch ducts were not sealed

-12-



Appendix B
House Two

Return-Air Flow Measurements

Return Airflows Measurements

Measurements Method | Flow Collar In Duct Hood At Grille Branch| Design

Space Pressure | Airflow Pressure | Airflow Airflow
pa | "wc cfm pa | "wc cfm

Main Floor

Living Room (1) could not measure 7.7 | 0.03 883 | R4 125

Living Room (2) could not measure 47 | 0018 | 68.4 R-5 125

Living Room 3) could not measure 47 | 0.018 | 68.4 R-7 125

Parlor could not measure 6.5 | 0.026 | 82.2 R 0

Master Bedroom could not measure 2.4 | 0.009 | 484 R-2 125

Upper Floor

Stairwell could not measure 95 0.038 994 | R-3 140

Attic Mech. not installed not installed R-6 140

Notes:

* Measurements were recorded using a digital manometer

* Hood equipped with 4" or 6" dia. Flow collar
* Some measurements not collected with flow collar, joists were panned

-13-



Appendix B

House Two
Photographs of System 1 of 15
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House Two
Photographs of System 2 of 15
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Appendix B
House Two
Photographs of System 3 of 15
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House Two
Photographs of System 4 of 15
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Photographs of System 5 of 15
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Photographs of System 6 of 15
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Appendix B
House Two
Photographs of System 7 of 15
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Photographs of System 8 of 15
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Photographs of System 9 of 15
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Photographs of System 10 of 15
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Photographs of System 11 of 15
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Photographs of System 12 of 15
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Photographs of System 13 of 15
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House Two
Photographs of System 14 of 15
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Appendix C
House Three

Design Heating / Cooling Load Calcula
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Supply & Return Diffusers

House Three
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Appendix C
House Three

Basement Plan Showing Supply & Return Diffusers
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Appendix C
House Three
Basement Plan Showing Supply Duct Sizes
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Appendix C
House Three

Basement Plan Showing Return Duct Sizes
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Appendix C
House Three
Duct Size Calculations Page 1/6

RIS

A.1 Sub Total Heat Loss ‘Wll Btuh.
A.3 Total Heat Loss @_%;_Bmh.. (A.1+A2)
A.2 Vendlation Heat Loss l07$ 2 Btuh.

A4 Sub Total Heat Gain a Zﬂ Btuh:

' . A6 Total Heat Gain debl Btuh. (A4 + A.S)
A5 Ventilation Heat Gain ”&é Btuh.,

A7 Volume of Housezg@{' u ft.

A.8 Ventilation Flow Rate JZD_ cfm.

Heating Equipment: Cooling Equipment:
Make Model Make Model ( indoor coil)
Fuel Type: 0 Gas 0O Oil O Electricity O Other Cooling Medium: 0O DX O Chilled water O Other _______
B.] Heating Output Qﬁz_ba Btuh. B.5 Cooling output M (Btuh) L Tons.
(100% -140% of A3 ) (80% - 125% of A.6)
B.2 Approved Temperature rise/ range °F B.6 Manufacturers Flow Rate/Ton t SO (cfm/ton)
B.3 Equipment External Static Pressure ___s 6 in. W.C. B.7 Coil Pressure Drop ~— 0. WC
B.4 Heating Air Flow Rate. QDO cfmn. B.8 Cooling Air Flow Rate. d]bb cfm.
( when selected ) RPM/Speed. ( when selected ) RPM/Speed.
( or when single temp rise ) cfm=[B.1 + (1.08 x B.2) ] ( or when calculated ) cfm=B.5 (tons) x B.6

C.1 Circulation Air Flow Rate. 59 2- 5 cfmn. C.5 Calculated Heating Temperature Rise L °F.
(A7x.025) [B.1+(B.4x1.08)]
C.2 System Design Air Flow Rate. @DD cfm, C.6 Filter Pressure Drop ; in. WC.
(highest of B4,B.8,C.1)
C.7 Coil Pressure Drop (B.7) _~~ inWC
C.3 Cooling Air Flow Proportioning Factg) +A4) . -
(calculate to 4 decimal places) « (2 cfm/Btuh. C.8 Total of Pressure Drop (C.6 + C.7) in. WC.
C4 Heating Air Flow Proportioning Factor { .2 + A.1) C.9 Available Design Pressure (B.3 - C.8) _'_é in. W.C.
(calculate to 4 decimal places) e cfm/Btuh.

Note: When fumace standard filter is replaced, subtract its pressure drop from the replacement filter and record on line C.6
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PART D - DETERMINING ROOM AND FLOOR DESIGN FLOWRATES *

D.1 Floor MAIN Floor.

D.2 Room Feo [ KiT (Dl |[LV [BbikLaw. Hul |MoBY
D-3 Cooling load (Bruh) 5% [ 1174 [4288 (4267 [ €571 23 | 15 [IIS7
D.4 Room cooling flow rate (D.3 x C.3) » f0 (! 229 227 | 3% ] 4 &b
D.5 Heating load (Buuh) |26t (2459|5140 6553 | 108! | &7 224 2413
D.6 Room heating flow rate (D.5 x C.4) és 45 923 ] {9 20 | ‘[ ‘Hf
D.7 Number of outlets per room ! ) pd 3 | o o 1
D.8 Floor supply air flow rates % < (‘b 527 Gﬂ'n (C) 200 4,“ ﬁ sqoo Civer

DT TMIw FL+ | PaSEMEST )
P2 iBrm (M.po. [Bagel| ¥Z | %3 | Py [ 35
DIl |29l o | o | & | F | B
D4 ls 10)3
D3 1985 (6506 | 3992|3292 4808 |1g12. |LG!
psl1g [1lg 72172 Tg4 |23 |12
b7 | 2 ! [ ! / /
D8 %‘373 ¢s\[m 2k e 373

ke 5 . i
Floor level asement 1st floor nd floor utside air otal=(C2)
(Location) (50% D.8 Max) {Sum of D.8 Min) (Sumn of D.8 Min) (100% of A.8) (Syswem cfm)
E.1 Floor return air flow rate ?713 900 / ®O'D
E.2 Minimum number of openings Lf. 6 /
E.3 Actual number of openings 2 o) /
E4 Actual cfm per opening /
(E1:E3) (2% |O%

Note: After location of supply outlets and return inlets are determined, produce preliminary drawing.
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_ PARTE - SUMMARY OF TOTAT. EFFECTFVE LENGTHS FOR RETURN DUCTS
lx;llel No ’ ’Equi/pmcx;t T T;u;\;"Tc Trunk Tnm.k - Dnc:To Turbuleme ‘ ‘Studv'ro\ T ‘Gt.'viile - Measur:d Branch =
Connection Drop Transitions Fidings Joist Effect Joist Opening Length (ft) Effective
(Group 1) | Connection | (Group 2) {Group 2) (Group 3) (Group 4) To Stud Length (ft)
(Group 1) (Group 4)
2| [C10 |B25 [BsHs [hodo |A2ZS 120 | — [Cib | 405 2708
2z VoL L Jaee [ ge | — 355 [28)S
= V [y [l 4 [ves 435 [2:s
ey | |\ v | o |~ |1 |25 [ins
es |V [\ ks | | g0 | 265 235
e | [\ - TV [ Y [4% | Taos [190s
| N \ KIsHS ﬁso Ko \ 4s 2515
eg | || [k ks 1o 385 | 2785
e | [ | || — foto | 4t 7172
2o | [ | — A6 | 46 195 [17¢5
el | Tks [ [ &% 4 | [ | [ (325 [z25
el /! |/ |— 7 EZE lo 7 7 a5 |20e.5
G.1 (Return Branch Longest Effective Length 220+ 7 f1). .
G.2 R/A Plenum Pressure:
Available Design Pressure (Line C.9) x Return Air Apportioning Factor (Appendix C (C3))
(¢S )x(,S )= 0LS inWC. RecordLine H)
G3 S/A Plenum Pressure:
Available Design pressure (Line C.9) - R/A Plenum Pressure
(S ) -« A ) = O_Z-s_m W.C. (Record Line 1.7)
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Qutiet No Plenum Trunk Trunk Aspiration Duct Branch Boot Measured | Branch

o) | s | (G T(Td.:,::f‘g;‘ Bt | Lty | Gty | conny | O | Doy
3] |BID [K&+5 |kibto |[AkD | O / -+ |B20 | 4Z. |42
gz [\ 117 o] \ ZICE
9% |\ 1\ [\ Tl e | 4,5 [[Le.5
o4 |\ | L 11 lze ) 375 |1bS
6s | 1 [/ REAE" 4 355 |175.5
se | | Jks [Fw [— 1o [ oo $5 (1265
S7 Ll J-s= [7%0 Jloko] | 10 IEEERE
a8 VTV [ 57 [&wo | 2o | | |— | | 255 [1%05
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Appendix C
House Three
Supply-Air Flow Measurements

Supply Airflows Measurements

Measurements Method | Flow Collar In Duct Hood At Grille Branch| Design
Space Pressure | Airflow Pressure | Airflow Airflow|
pa | "wc cfm pa | "we cfm
Main Floor
Master Bedroom (1) 7.8 [0.0312| 89.02 3.1 | 0.0124| 56.12 | S-11 96
Master Bedroom (2) 10.3 | 0.0412| 102.3 4.1 | 0.0164 | 65.54 | S-12 97
Mid. Bedroom 17.5| 0.07 | 133.34 2.1 | 0.0084| 46.19 | S-17 65
Front Bedroom 6.7 |0.0268| 82.5 2.6 | 0.0104| 51.39 | S-16 80
Kitchen 6.7 |[0.0268| 825 2.6 | 0.0104]| 51.39 | S-8 61
Dining Room (1) 8.2 |0.0328| 91.27 24 |0.0096| 49.38 | S4 115
Dining Room (2) 9.4 |0.0376| 97.72 3.4 |0.0136| 58.77 | S-1 114
Back Entry 12.1 1 0.0484 | 110.88 || 3.7 [ 0.0148| 61.31 | S-9 74
Living Room (1) 8.2 | 0.0328 | 91.27 2.8 10.0112]| 53.33 | S-2 74
Living Room (2) not installed not installed S-6 74
Living Room (3) 8.3 |0.0332| 91.83 3.2 | 0.0128| 57.02 | S-7 74
Bathroom (5" dia.) 5.9 [0.0236| 48.71 1.5 | 0.006 | 39.03 | S-14 16
Basement
Basement (1) 6.9 [0.0276] 83.73 [[ could not measure s-10] 72
Basement (2) not installed not installed S-5 72
Basement (3) 11.5 | 0.046 | 108.09 could not measure S-3 84
Basement (4) 11 | 0.044 [ 105.71 could not measure S-13 112
Basement (5) not installed not installed S-15 112
Notes:

* Measurements were recorded using a digital manometer
* Flow collar in duct, 5" & 6" dia. saddle style
* Hood equipped with 6" dia. Flow collar

* Some measurements not collected, no ceiling against which to place hood
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Appendix C
House Three
Return-Air Flow Measurements

Return Airflows Measurements

Measurements Method | Flow Collar In Duct Hood At Grille Branch| Design
Space Pressure |Airflow Pressure  |Airflow Airflow|
pa ] "wc cfm pa ] "wc cfm
Main Floor
Master Bedroom 0.8/ 0.0032] 28.51 || 0.6 [0.0025[ 2469 | R-7 | 60
Master Bedroom not installed not installed R-11 60
Main Hall could not measure 5.1 [0.0204] 7198 | R-6 | 130
Main Hall not installed not installed R-8 130
Mid-Bedroom could not measure 7.3 10.0292| 86.12 [ R-10 | 60
Front Bedroom could not measure 7.9 |0.0316| 89.59 [ R-9 70
Kitchen could not measure 2.1 |0.0084| 46.19 | R-2 130
Dining Room not installed not installed R-1 130
Living Room could not measure 6.9 [0.0276| 83.73 | R4 130
Basement
Basement not installed not installed R-3 124
Basement not installed not installed R-5 125
Basement not installed not installed R-12 | 124
Notes:

* Measurements were recorded using a digital manometer
* Flow collar in duct, 6" dia. saddle style
* Hood equipped with 4" dia. Flow collar
* Some measurements not collected with flow collar, joists were panned

* Some measurements not collected, no ceiling against which to place hood
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Appendix C
House Three

Photographs of System 1 of 11
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Appendix C
House Three
Photographs of System 2 of 11
H3,002
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Appendix C
House Three
Photographs of System 3 of 11
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Appendix C
House Three
Photographs of System 4 of 11
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Appendix C
House Three
Photographs of System S of 11
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Appendix C
House Three
Photographs of System 6 of 11
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Appendix C
House Three
Photographs of System 7 of 11
H3,007
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Appendix C
House Three
Photographs of System 8 of 11
H3,008
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Appendix C
House Three
Photographs of System 9 of 11
H3,009
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Appendix C
House Three
Photographs of System 10 of 11
H3,010
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Appendix C
House Three
Photographs of System 11 of 11
H3,011
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Appendix D
Houses One, Two, and Three
Data Collection Equipment

Phillips Comparison Test Report

Comparison Test of Airflow Results
Pan with Flow Collar — Versus — Saddle Style Flow Collar

Bert Phillips, P.Eng., MBA

Objective

To answer the question, Why were the indicated airflows measured with a flow collar in a pan significantly
different than the airflows measured with a saddle type flow measuring device?

Approach

Airflows and static pressures were measured using both methods separately and together in two ducts on a
forced air heating system. The impact of the flow collar and pan apparatus on airflow was determined by
comparing airflows indicated by the saddle type flow measuring device with the flow collar and pans
apparatus placed over the grille to those without it over the grille. In a similar fashion, the impact of the
saddle type device was determined by comparing airflows indicated by the flow collar and pan apparatus,
with and without the saddle device inserted in the duct. The relative accuracy of the devices was assessed by
simultaneously measuring indicated airflows for both devices and comparing these values.

Test Description and Observations

The measurements were done in a house with exposed forced air ductwork in the basement. Duct #1 was a
straight, six inch diameter duct running about 2 meters laterally from the supply trunk to the supply grille
boot. Static pressure was measured at the wall of the duct just upstream of the boot to the supply grille. The
insertion point for the saddle device was about the mid way between the take off and the boot.

The data (presented in Table 1-D) indicates that placing a pan with flow collar over a supply air grille
measurably increases static pressure (or airflow resistance) and reduces airflow. The four inch flow collar
and pan affected airflow at a significant level, while the six inch flow collar and pan had a modest impact on
airflows. The saddle type flow measuring device appeared not to affect static pressures or air flows at a
significant level. For this duct configuration, there was good agreement between airflow measuring methods
(i.e., for a given test condition, the pan with flow collar apparatus indicated similar airflows to the saddle
device). The position of the pan over the grille was found to have a modest impact on indicated airflow (the
range was less than 10% of measured flow).

Duct #2 had an elbow shortly after the take off from the supply trunk, ran straight for about 3 meters then
went through two close coupled elbows and into the supply grille boot. Two flow measuring ports for the
saddle type device were installed 15 cm downstream of the elbow near the supply trunk, one in the same
plane as the duct run and one perpendicular to the plane of the duct run (i.e., one horizontal and one vertical
insertion port). A third port was located at the mid point of the long straight duct and a fourth was located
about 10 cm upstream of the two close coupled elbows leading to the supply grille boot. Static pressure was
measured at the wall of the duct at these same locations.



The configuration for Duct #2 allowed an assessment of the impact of an elbow on the saddle device. The
data for Duct #2 indicated that placing a pan with flow collar over a supply air grille increased static pressure
or resistance, reducing airflow through the grille, but that the saddle device did not appear to impact airflow
very much. The wide range of indicated airflows for the saddle device (i.e., 18 to 38 L/s) shows the impact
of location and orientation on the saddle device and confirms the importance of locating airflow measuring
devices well away from the influence elbows, balance dampers, fans, etc. The saddle device indicated the
same airflows at the third and fourth measurement ports, and this flow was in close agreement with indicated
airflow for the pan with the six inch flow collar, but agreement was not so good for the pan with the four inch
flow collar. There was not a measurable difference in static pressures between the third and fourth
measurement ports.

During the investigation into compliance with Part 9 ventilation requirements in the 1995 NBC, room by
room airflows were measured using a six inch flow collar in a box, similar to the one used in the Clarke
study. At that time, tests were run to compared indicated flow through a six inch flow collar against that
through a calibrated nozzle. Those measurements indicated good agreement. Those tests did not go the step
further to evaluate the impact of the hood on airflows.

Two Air Instrument Resources MP6KD micromanometers resolving to 0.001 in.W.G. were used for pressure
measurements during these tests. As part of the quality assurance for the tests, the micromanometers were
teed to a pressure source and their relative calibration was checked. The micromanometers were in full
agreement within the range of pressures measured during the tests.

Conclusions

In the Clarke study, the saddle type airflow measuring device usually indicated higher airflows than the pan
with flow collars attached. This is consistent with the findings that the pan with flow collar device restricts
airflow to a measurable degree while the saddle device does not appear to appreciably impact airflow.

In some cases, extreme differences in indicated airflows between the two methods may be the result of
placing the saddle device too close to an elbow or other device that causes turbulence or non-symmetrical
airflow in the duct.



Table1-D

SP in. WG Indicated Airflow L/s
Downstream of elbow [Near Boot Hood Saddle at Elbow Saddle In
) L /| L Straight
Duct #1
Initial Condition 0.070
Saddle Inserted 0.070 ‘
Pan with 4" collar | 0.092 25.1 l
Pan with 4" collar and saddle 1 0.092 25.1
Pan with 6" collar 0.073 37.2 :
Pan with 6" collar and saddle 0.073 37.2
Duct #2
Initial Condition 0.066 0.075 0.079 ... ... ...
Saddle Inserted St 0.079 ... 18.2 37.8 31.6
Pan with 4" collar 0.090 20.7 - ..
Pan with 4" collar and saddle 0.090 20.7 11.9 30.8 25.8
Pan with 6" collar 0.080 29.4
Pan with 6" collar and saddle o 0.080 29.4 16.9 37.1 30.0

Hood refers to the pan and flow collar

device

"//" refers to horizontal insertion port for saddle probe
"L" refers to vertical insertion port for saddle probe

Airflow for flow measuring devices was calculated using the
equation:

Q=CxdpP* where: QisinL/s

dP is in inches W.G.

C =101 for the 4 inch flow collar
C = 240 for the 6 inch flow collar

C = 218 for the saddle type flow measuring device



Appendix D
Houses One, Two, and Three
Photographs of Data Collection Equipment 1 of 3
H123,007

The above picture displays a plastic food storage container which has been fitted with weatherstripping
around its main rim, and a 4 inch diameter opening in the bottom along with a collar to which a 4" diameter
floor collar may be taped. The capture hood measures 12" (L) x 5.5" (W) x 5" (D) and was used to measure
air flow from 4" x 10" warm-air supply diffusers.



Appendix D
Houses One, Two, and Three
Photographs of Data Collection Equipment 2 of 3
H123,011

The above picture displays a plastic kitty litter tray which has been fitted with weatherstripping around its
main rim, and a 6" diameter opening in the bottom along with a collar to which a 6" diameter floor collar
may be taped. The capture hood measures 16" (L) x 13" (W) x 5.5" (D) and was used to measure air flow to

return-air grilles.



Appendix D
Houses One, Two, and Three
Photographs of Data Collection Equipment 3 of 3
H123,012

The above picture displays the digital manometer used to collect air-flow data, and a 6" diameter “saddle”
style flow collar used to take pressure readings by inserting the probe into a duct of the same diameter. The
metal saddle is equipped with a foam backing which enable the flow collar to maintain a sealed contact with
the duct surface as measurements are taken.



