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Mechanical Systems

Don Sivigny/ Code Development Rep Sr./ Sr. State Energy Specialist
651-284-5874
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Continuing Educational Credits Available

ALYy FO02NRIyOS 6AGK GKS 5S8LI NI YSy i
326.0981,Subd 11,

G¢CKAA SRdAzOF GA2YyIFf 2FFSNAY3I Aada NBO2Z
Labor and Industry asatisfyingd hours of credit towardBuilding Officials

and Residential Contractorsontinuing educatioNB lj dzA NBYSyYy (1 4 € =
including the 1 Hour Energy Credit

A For additional continuing education approvals, please see your credit
tracking card.
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Course Objectives

ACalculate Heat loss for Building

2/27/2019
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Course Objectives

Table 501.4.1
Procedure to Determine Makeup Air Quantity for Exhaust Equipment in Dwellings

Use the Appropriate Column to Estimate House Infiltration
One or Multiple power
vent or direct vent One or multiple fan- One atmospherically Mulltiple atmospherically|
appliances or no assisted appliances vented gas or oil vented gas or oil
combustion and power vent or appliance or one solid appliance or solid vent
appliances”® direct appliances® vent fuel appliance® fuel appliance®

1 a) pressure factor (cfm/sf) 0.15 0.09 0.06 0.03

b) conditioned floor area (sf)
(including unfinished
basements)

Estimated House Infiltration

ACalculate the Make up air requirements

2 Exhaust Capacity

a) continuous exhaust only

ventilation system (not
a e . . > applicable to balanced
ventilation systems such as

HRV)
b) clothes dryer 135 135 135 135

c)
80% of largest exhaust
rating (cfm): (not applicable
if recirculating system or if
powered makeup air is
electrically interlocked and
matched to exhaust)

d)
80% of next largest exhaust
rating (cfm): (not applicable
if recirculating system or if
powered makeup air is
electrically interlocked and
matched to exhaust) not applicable

Total Exhaust Capacity (cfm):
[2a+2b+2c+2d]

3 Makeup Air Requirement

a) Total Exhaust Capacity
(from Above)

b) Estimated House Infiltration
(from Above)

Makeup Air quanity (cfm):
[3a-3b] (if
value is negative, no
makeup air is needed)

2/27/2019 .

For Makeup Air Opening
Sizing, refer to Table
501.3.2




Course Objectives

Table 501.4.2

A Makeup Air Opening Sizing Table for
New and Existing Dwellings

One or Multiple One or multiple fan- |One atmospherically | Mulltiple Passive makeup
power vent or direct |assisted appliances |vented gas or oil atmospherically air opening duct
vent appliances or _ [and power vent or _ |appliance or one vented gas or oil diameter E,F & G
A Type of opening or
system (cfm) (cfm) (cfm) (cfm) (inches)
Passive Opening 1 -36 1-22 1-15 1-9 3
. . Passive Opening 37 - 66 23 - 41 16 - 28 10 - 17 4
ACalculate the Make up air requirements  fewom | vm | «s | =% | == ;
Passive Opening 110 - 163 67 - 100 47 - 69 29 - 42 6
A Sizing table 501.4.2 for passive or powered MU#® s | -z | w-w | 09 il ’
Passive Opening 233 - 317 144 - 195 100 - 135 62 - 83 8
Passive Opening 318 - 419 196 - 258 136 - 179 84 - 110 9
Passive Opening 420 - 539 259 - 332 180 - 230 111 - 142 10
Passive Opening with 540 - 679 333 - 419 231 - 290 143 - 179 11
Motorized Damper
Powered Makeup Air" > 679 > 419 > 290 > 179 Not applicable

" Use this column if there are other than fan-assisted or atmospherically vented gas or oil appliances or if there are no

combustion appliances.

Use this column if there is one fan-assisted appliance per venting system. Other than atmospherically vented appliances
may also be included.

Use this column if there is one atmospherically vented (other than fan-assisted) gas or oil appliance per venting system or
one solid fuel appliance.

Use this column if there are multiple atmospherically vented gas or oil appliances using a common vent or if there are
atmospherically vented gas or oil appliances and solid fuel appliance(s).

An equivalent length of 100 feet of round smooth metal duct is assumed. Subtract 40 feet for the exterior hood and ten feet
for each 90-degree elbow to determine the remaining length of straight duct allowable.
FIf flexible duct is used, increase the duct diameter by one inch. Flexible duct shall be stretched with minimal sags.

2/ 27/ 2019 Barometric dampers are prohibited in passive makeup air openings when any atmospherically vented7appliance is installed.
Powered makeup air shall be electrically interlocked with the largest exhaust system.



Course Objectives

A

ACalculate the Combustion air requirements

/
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A

ACalculate the Combustion air requirements

A IFGC Appendix E

2/27/2019

Course Objectives

1346.6012 TIFGC APPENDIX E, WORKSHEET E-1.

IFGC Appendix E, Worksheet E-1

Residential Combustion Air Calculation Method
{for Furnace, Boiler, and/or Water Heater in the Same Space)

Step 1:  Complete vented combution appliace information:
Furnace/Boiler;

Draft Hood Fan Assisted Direct Vent Input: Btu/hr
{Not fan Assisted) & Power Vent
Water Heater:

Draft Hood Fan Assisted Direct Vent Input: Bluthr

(_Not fan Assisted) & Power Vent

Step 2:  Calculate the volume of the Combuslion Appliance Space (CAS) containing combustion appliances.
The CAS includes all spaces connecled to one anolher by code compliant openings. GAS volume: ft?

Step 3:  Determine air Changes per Hour (AGH)!

Default ACH values have been incorporated into Table E-1 for use with Method 4b (KAIR Method). If the year of construction
or ACH is not known, use method 4a (Standard Method). .

Step 4:  Determine Required Volume for Combustion Air.
da.  Standard Melhod
Total Biuhr input of all combustion appliances (DO NOT COUNT DIRECT VENT APPLIANCES) Input: Btuthr
Use Standard Method column in Table E-1 to find Total Required Volume (TRV) TRV: ___ft
If CAS Valume (from Slep 2) is greater than TRV then no autdoor openings are needed.
If CAS Volume (from Step 2) is less than TRV then go to STEP 5.

Ab. . Known Air Infillralion Rale (KAIR) Method
Total Blufhr input of all fan-assisted and power vent appliances

(DONOT COUNT DIRECT VENT APPLIANCES) Input: Blufhr
Use Fan-Assisted Appliances column in Table E-1 lo find

Required Volume Fan Assisted (RVFA) RVFA: 1B

Total Btu/hr input of all non-fan-assisted appliances Input: _____ Blu/hr
Use Non-Fan-Assisted Appliances column in Table E-1 to find

Required Volume Non-Fan-Assisted (RVNFA) RVNFA: ft3
Total Required Volume (TRV) = RVFA + RYNFA TRV = + = ftd

IFCAS Volume {from Step 2) is greater than TRV Ihen no outdoor openings are needed.
If CAS Volume (from Step 2) is less than TRV then go lo STEP 5.

| Step 5: Calculate the ratio of availabla interior volume fo the (otal required volume,
__Ralio = CAS Volume (from Step 2) divided by TRV (from Slep 4a or Step 4b)  Ralio=__ /=
Step 6: Calculale Reduction Facor (RF).

RF = 1 minus Ratio RF=1-___ =
Step 7. Calculate single outdoor opening as if all combustion air is from outside.
Tofal Blu/hr input of all Combustion Appliances in the same CAS (EXCEPT DIRECT VENT) Input: Btufhr
Combustion Air Opening Area (CAOA):
Total Btu/hr divided by 3000 Blu/hr perin? ~ CAOA= ____ /3000 Blu/hr per in? = in? B

| Minimum CAOQA = CAOA multiplied by RF Minimum CAOQA = X = in2
Step 9:  Calculate Combustion Air Opening Diameter (CAOD)

Step 8:  Calculate Minimum CAOA.

CAOD = 1.13 multiplied by the square root of Minimum CAQOA  CAQD = 1.13 x YMinimum CAOA = in




Course Objectives

o Po o Ix

ACalculate and design the ventilation system
AR 403.5.3 Continuous ventilation
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Course Objectives

o Po o Ix

ACalculate and design the ventilation system
AR 403.5.3 Continuous ventilation
AR 403.5.2 Total Ventilation

2/27/2019 11



Course Objectives

A
A

ADiscussion on the Service water heating System and the Eergy code
Requirements R 403.4.2

2/27/2019 12



Course Objectives

A | the " Energy code Requireme

A Discussion on Electrical requirements and the Energy Code Requirements R R404
2/27/2019 13



Disclaimer

Alnformation in this seminar may contain code
language which has begraraphrased or
summarized in order to provide more clarity for
Instruction purposes.When inquiries arise in the
field, reference must be made to the actual code
language contained in the appropriate Rule Chapter
of the Minnesota State Building Code.

2/27/2019 14



AHeating and
Cooling Systems
and calculated
heat loss
requirements




Lets calculate a simple Heat loss of a wall




Lets calculate a simple Heat loss of a wall

AHereis a simple example of a wall and then the
same wall with a window



Lets calculate a simple Heat loss of a wall

A

ANote the changes in heat loss with the window



Do the Math

Q = UA(dT) = heat load assessment = defines
equipment sizing.

EX. Roomis 10 x 10 x 10

Using Assuming a wallu=0.0476
(Conversion) R-21= (1 divided by 21)=U




Q = UA(dT) =

EX 1 Wall is 10 x 10 or 100 Sq. Ft. of Area

Using Assuming a wall U=0.0476
(Conversion) R-21= (1 divided by 21)=U

Q=0.0476 (U) x 100 (A) x 91y = 428.4 (or 429) Btu per
hour of heat loss on each wall (assuming no windows)



What Is the total for the building In Heat LOss

0 .

Al RRAY3I Ay |ttt n glffa 0 0K
each wall (4 ¥429)would require a heating

appliance capable of supplying a minimum of
1,716. U dzQa



2 K G Aa GKS G20Ff T2NJ 0KS od

add a 4 x 4 window meeting code to one wall?

AwWall #4 was 100 Sqg. Ft. @476U- Factor. Now it is only 84
Sq. Ft. at theQ476U-Factor + 16 Square foot at@30U-
Factor to accommodate thaindow.



A Wall 1 =.0476x 100 x 90 #429. {1 dzQ &

A Wall 2 =0476x 100 x 90 #429. (i dzQ a
A Wall 3 =0476x 100 x 90 #429. {1 dzQa

A Wall 4 = 047 90 =360. i dzQ &

A Window 1 In wall 4=

30x 16 x 90 432. G dzQla

¢c20Ft . GdzQa y2e¢ 20782 01 t . (dzQa
-1716Wall w/out Window
Difference of +oco . 0dzQad ol RRAY3 (UKS GAYF

This can make a big difference in heating and cooling appliances
depending on Number of windows and their-tactors



Classroom Exercise

/Grab the Plan W
and Lets '

calculate this
home

mmmmm

l

together

2/27/2019
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First of all do you have everything on the plans?

4 Pages of the Plans

Elevations Page

Type of foundation

221 2dzi 6nQ DNI JESES

~ull Basement ( No Grade Differentie

2/27/2019 N



First of all do you have everythingn the plans?

What does this tell us about the Back wall(s) of the home?

2/27/2019

26



== EREL i
: I -
— ! {IITEIT. TAMVITAACNACEAN. VS = ... e LI

FROMNT ELEVATIOMN
=] I—‘

]
LEFT .EIZ_FUJ&TIC,}N |—
.—_-/I RIGHT ELEVATION
| |
11 [T 11 [1T1 [11 [
EEAElE_LE"JﬁTIGN

2/27/2019 27



TTLITITATIITRE

LEFT ELEWATION

S -
T s
— 1

I [ -
— ! {IITEIT. TAMVITAACNACEAN. VS (.- e LI
| - | FE.DHTd?—.!;EthTIOH
\lﬁ L‘
ﬂ |

[L]

LI |LL

[1T1 [1

[

REARE ELEWVATICON

RIGHT ELEVATION

ote: Side elevations are not
correct. Or are they?

2/27/2019

28



53.0'

S7-0"

52-0"
g ol_a4n | &0 f —
320" |
@
Yy e = . W
N B 1 (6} COURSES | 2° CONC. BLE |
WY SR I S S of s ————————— e — X € SHORT WALL )
@ 1€ 0. C. STUDS !
l; 1l "X & CONT. CONC. FTG. !
; DRAINTILE (INT. + EXT.} ! 1
p—— 2 FOMM BRD. (EXT. !
I (B) COURSES COMC. BLF I ! Sr4" FOAM ER_-)‘. [lN'Jr._\ [ i
| 2% ©SHORT WLl @ 1€ O. . STUDS : (5} COURSES | 2° CONC. BLE. !
! \ 20" X & CONT. CONC. FTG. € SHORT WALL @ 1€ O. €. STUDS |
1 | DRAINTILE (INT. & EXT_} | 20 X 5" CONT. CONC. FTG !
5 I 2" FOAM BRD. (EXT.} 0 I DRAIMTILE (INT. & EXT ) :
544" FOAM BRD. INT.) in = 2 FOlM BRD. (EXT.
= ! B | . (EXT.}
& Il Elg I g Sr4 FOAM BRD. (INT.) I :
I n12) couvrses 12 conc. BLE. Ela 1) - i 5
! 207 X & CONT. CONC. FTG FUT. BEDROOM =1 : I Mo
: I Seammis anr e s TUT BEDROOM &0 1 FUT. FAMILY ROOM | 3
| Z" FOAM BRD. [EXT. 2 | 7 !
I 5/47 FOAM BRD. | ! =
': ! Hh ] e &
I ; A 5 &
T : ™
?(IJ 4 | 2_am | ! =
(V] o
|
. | o | A
7 s I—F ! |
g ! i FUT. WiC o a ! i
o | “8' [ ——— {12) COURSES | 2" CONC. BLK. i I !
= | I| 12 courses 1z conc.BL. | P A o - COMT. ¢ T, o
@ | ” < || 26 x o con. cone. Fra. I ' <1 DeeE i ey £l : l—:N
o I I £ 1| orammuE onT < By e S - DRAINTILE (INT. 4 EXT.) ac = ! ! ey
! Fill| e ) » a 2" FOAM BRD. (Ex ﬁm &
[ | S roa oo | R BaATH 1——L g= ey
| I i - (INT.} 1 - ¢ _ \-%$------———— ¥ - J|—|4 wl® I 1
I 1 K !
N |
I P n 1
- i H ol !
Bl 1N i £l |
4 -
3 ! E & o
(S |1 e —————————— — wWH o m
| FURN. =
1 ol w
: MECH. ROOM =
- n 1
5 W W 1 {12) COURSES | 2" CONC. BLE.
?(.J . I 20 X oF CONMT. CONC. FTG.
| ] SURMP D.FA"\TILE (INT. & ENMT.}
1 ] ' FOAM BED. (EXT.)
| | EYRCE PRt LT ST N Al S ————
S _
JI 1
Ay m b} ! =
= e | | ey A | e I
= |”— IL 77777777777777777 =
o n
E_‘E’ mn
1 1) COURSE SOt 1= E‘
(L} e C. BLE. 7
(4) COURSES D7 CONC. BLE. =
; 7[""\‘ Y 1C° M O CONT. CONC. FTG. ol
Rt =& L2}
]: = 1) COURSE C" CONC. BLK_ ! I
Fi_gn " . 1 {10} COURSES &7 CONC._ BLK. ! !
% B! 1o /‘I: &-e" t a7 | : £ X £ CONT. CONC.. FTG.. UNEXCAWATED
L 5t
: Verify by looking at the :
t~ o
]
. . . 1 1
|
foundation Plan (This is e 1l
! (1) COURSE C~ ODNC. Burx.
:
(1} COURSE € COMC. BLE. [ —— — — ——————
y 3 I O (4) COURSES 0" CONC. BLE. | 7 1
. I 1
uitto.) | B | e — =
| o
— || o
____________________________ ——H
CToHady - |
e L o3 . i
2 L e L
o
!, 350 Er-Neg T 1
L b
I
T




First of all do you have everythingn the plans?

4 Pages of the Plans

Main Floor Page
Where is the Building Envelope?

What does it consist of Wood Frameasonry Etc..?

2/27/2019 30



First of all do you have everythingn the plans?

4 Pages of the Plans

Main Floor Page

Where is the Building Envelope?

Are there any cantilevers or Bumputs?

2/27/2019 31
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First of all do you have everythingn the plans?

4 Pages of t

ne Plans

Main F

oor Page

Where Is the Building Envelope?

2/27/2019

What does it consist of Wood FrameMasonry Etc..?
Are there any cantilevers or Bumuts?

What Are the R values and where do | find them?

35
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ENERGY CODE NOTE: Are they On this Cross
A e SR ST e Section Page?

CODE AS FEGUIRED.

1. INTERIOF. VAFOFRE. FEETARDER. ON INSULATED GEILINGS, Wi
AND FLOORS.

Z2. CONTIMNICUS AIE. BARRIER. AT ALL FLUMBING AMD HEATING
PEMETRATIONS .

NOTE;
ALL OWERHEAD DOORS TO HAWE
A 20 MPH WIND RATING PER CODE.

3. FIFE STOFS MMUST BE INSTALLFD TS BLOGE. AIE MOVEMENT
INTO ATTIC.
4. PENETRATIONS IN THE BUILDING ENEVELOFE FOR ELEGTRIGAL
AND TELECOMMIGATIONS (EMCEPT FOR ELECTRIGAL BOXES AND FAN HOUSINGS)
MUST BE SEALED TO FREVENT AIR. LEARAGE.
5. WIND WASH BARRIER. REQUIRED AT THE EXTERIOR EDGE OF WM. 57X | 1-BET NET HEAGER
ATTIG INSULATION. FASTE o PUATE o HEAmER W Twe f—
€. WIND WASH BARRIER. REQUIRED AT CVERHANG SUCH AS . WS OF | €a SIS NALS AT = 0.0 TeT S
GANTILEVERED FLOORS AND BAY WINDOWS. = 1995 L2, STRAB SrmSSTE SreATINGNG
7. WINDOW AND DOOR. FRAMES MUST BE SEALED. ; [ —— o e
. e R e e S e e A v R
8. ALL EXTERIOR JOINTS THAT MAY BE A SOURGE OF AIR. = B ey R
INTRUSION MUST BE SEALED. = e . —
2. RIM JOISTS MUST BE SEALED TO FREVENT AIR LEAKAGE. ) s SRR S T T ar s
10. TOPS OF INTERIOR. PARTITION WALLS MUST BE SEALED TO PREVENT s e = a e e,
AIR LEAFKAGE. — =xLrosr
1 1. ELECTRICAL BONES AND FAMNS MUST BE SEALED TO FREVENT [t
AIF. LEARAGE. ram. 5200 L8 TIE_DOWN DEVIDE [EEEDDED BT
1 2. BETWEEM WALL ASSEMBLIES FIM JOISTS, AND FOUNDATIONS B He==| =onons=fusniuss ors el
MUST BE SEALED TO PREVENT AIR. LEARAGE.
13. A MECHAMICAL VENTILATION SYSTEM WHICH REFLACES, BY
DIRECT OR. INDIRECT MEANS, AIR. FROM HABITABLE ROOMS
WITH OUTDOOR AIR (THIS WOULD ALLOW EXHAUST OMLY. AIR EXCHANGER.
OF. HEAT RECOVERY WVENTILATOR-HEV)
1 4. DIRECT VENT,FOWER. WVENT, OF. SEALED COMBUSTION
FURNAGE,WATER. HEATER, OR. GAS FIREPLACE.
15. IF ANY SINGLE EXHAUST DEVICE (E.G. FITCHEN FAM OF. DEYEFR} WINDOW UMIT
OVER. 300 CGFM IS INSTALLED. A SEALED GOMBUSTION FURNAGE
MUST BE USED OR. AN ALTERNATIVE MAKE UP AIR SCURCE
MUST BE USED. NAILING FLANGE
BEYOMND
N WINDOW TAFE
PAN FLASHING AT SILL
MIN. 3" PAST WINDOW
WINDOW TAPE DETAIL
HOUSE WRAP TO BE
PLAGED OWER NAIL FLANGE
WIDOW TAPE TO BE
AFFLIED OVEE. HOUSE WEAF
WINDOW UNIT INSTALLED
RADON DETAIL
TrrmE e fwe FRERERED A5 A DRAFTRIG Sem wr T
ey A DRk eES BT Y PO S T B DETERMNED AN VERITED B
o GEADES, CLEWATIONS, e AND OO i To SurrueeS Ao
%&Eﬂm’gmﬁmmrﬁumsunm o Bvemiain: ov s e




ENERGY CODE NOTE:

CONTRACTOR AND SUB-CONTRACTOR ARE

EESFOSIBLE FORE COMPFLIANGCE OF THE CLUREENT

CODE AS FEGUIRED.

1. INTERIOF. VAFOFRE. EETARDEFR. ON INSULATED GEILNGS, WALLS
AND FLOORS.

Z2. CONTIMNICUS AIE. BARRIER. AT ALL FLUMBING AMD HEATING
PEMETRATIONS .

3. FIEE STOFS MUST BE INSTALLFD TO BLOGE. AIR hMOVE!
INTO ATTIC.

<. FENETEATIONS IM THE BUILDING ENEVELOFE FOF. E
AND TELECOMMICATIONS (EMCEFT FOR. ELECTRICAL B9
MUST BE SEALED TO FEEVENT AIR. LEAEAGE.

5. WIND WASH BARFIER. REQUIRED AT THE EXTERIG
ATTIC INSULATION.

NOTE;

ALL OWERHEAD DOORS TO
A 20 MPH WIND RATING PER C8

€. WIND WASH BARRIER. REQUIRED AT OWERHA 'S5
GANTILEVERED FLOORS AND BAT WINDOWS.

7. WINDOW AND DOOR FRAMES MUST SE SEJ

&. ALL EXTERIOR JOINTS THAT MAT BE A SO

INTREUSICN MUST BE SEALED.

2. RIM JOISTS MUST BE SEALED TO PREVE

10. TOFS OF INTERIOR. FARTITION WALLS A o
AIR LEAFKAGE. =xLrosr
1 1. ELECTRICAL BONES AND FANS MUSTIFE SEALED TO FREVENT [t

AIF. LEARAGE. ram. 5200 L8 TIE_DOWN DEVIDE [EEEDDED BT

1 2. BETWEEM WALL ASSEMBLIES RIM 5TS, AND FOUNDATIONS —— e SoroRSTE Sum riimn e rRlane | ==
MUST BE SEALED TO PREVENT AIR E. Senas

13. A MECHANICAL VENTILATION SvS WHIGH REFLACES, BY

DIRECT OR INDIRECT MEANS, AIR FROJN HADITADLE ROOMS
WITH OUTDOOR AIR (THIS WOULD A EXHALIST OHLY. AIR EXCHANGER

OF. HEAT REGOWVERYT WENTILATOR-HF]

14. DIRECT VENT,FOWER. VENT, OF. JlIALED COMBUSTION
FURMAGCE,WATER HEATER, OR. GAS PLAGE.

15. IF ANY SINGLE EXHAUST DEVICE]
OWER. 30C CFM 12 INSTALLED. A S
MUST BE USED OF. AN ALTERMATIVEH
MUST BE USED.

.G. FITCHEMN FAMN OF. DEYER)
D COMBUSTION FURMNACE
AKE UFP AIF. SOURCE

WINDOW UNIT

MAILING FLANGE
BEYOMND

PAN FLASHING AT SILL

. 3" PAST WINDOW

WINDOW TAFPE DETAIL

HOUSE WEAFP TO BE
PLACED OWER MAIL FLANGE

WIDOW TAFE TO BE
AFFLIED OVEE. HOUSE WEAF

SrmueL

4 DONom=TE SLts.

WINDOW UNIT INSTALLED

e oRsmTeE
== oooE

RADON DETA




2/27/2019

New Construction Energy Code Compliance Checklist/Certificate

Per R401.3 Certificate. A building certificate shall be posted on or in the electrical distribution panel.

Date Certificate Posted

DEPARTMENT OF

Mailing Address of the Dwelling or Dwelling Unit City LABOR AND |NDUSTRY
1234 Any Street Any town Mn
Name of Residential Contractor MN License Number
John Doe Construction Inc. 0000123456
THERMAL ENVELOPE RADON CONTROL SYSTEM
Type: Check All That Apply X Passive (No Fan)
Active (With fan and monometer or
5 ® other system monitoring device)
=4
g ° g, Location (or future location) of Fan:
t 13 _ - |2 Attic
°© c o | _ s |lac |2
5 |22 |85 |8 |s |8
g (2= (8 (3 (2|5 |82
SsIE 415|812 )58
AN - N -
Insulation Location g é 5|8 |8 |8 (¢ E % % Other Please Describe Here
F—|Z | | |& & |5 [ (@
Below Entire Slab N/A
Foundation Wall X R-10| Using Exterior Closed cell Foam
Perimeter of Slab on Grade N/A
Rim Joist (1st Floor) R-21 X Using R-21 Foam Insulation. Closed cell
Rim Joist (2nd Floor+) N/A
Wall R-21 X Using Friction Fit Fiberglass Batt Insulation
Ceiling, flat R-49| X
Ceiling, vaulted R-49| X
Bay Windows or cantilevered areas R-49 X
Floors over unconditioned area R-30 X
Describe other insulated areas N/A

Building Envelope Air ill Be Testing to
Tightness: Final Test =7

aMaximum of 2.6 |Duct System Air Tightness:

N/A-Ducts will be inside envelope

Windows & Doors

Heating or Cooling Ducts Outside Conditioned Spaces

Average U-Factor (excludes skylights and one door) U:

.30

Not applicable, all ducts located in conditioned space

Solar Heat Gain Coefficient (SHGC):

.35

R-value (need This if ducts are in exterior walls) N/A

MECHANICAL SYSTEMS

Make-up Air Selecta Type

Appliances Heating System Domestic Water Heater Cooling System Not required per mech. code
(Gas Forced Air furnace Gas- Fan Assisted Elec .
Fuel Type [Sealed Combustion X | Passive
Manufacturer Lennox. State RUUD N/A | Powered
IG26Q3-75-5 CV 30 NSRT6 IUAND-042JAZ Interlocked with exhaust device.
Model 33,000 Butuds N/A | Describe:
Rating or Size Input in 70,000 Capacity in 30 Qutput 35 X Other, describe: Flex Duct
BTUS: Gallons: in Tons: _
Efficiency 92% 80% /S;;iR 12 Location of duct or system:
Residential Load Heating Loss Cooling Load In Mechanical Room
Calculations 62,515 TBD 16-28) ~ems
5 | "round"duct OR
" metal " duct

MEHCANICAL VENTILATION SYSTEM Broan

Combustion Air Select a Type

Describe any additional or combined heating or cooling systems if installed: (e.g. two furnaces or air source heat | x | Not required per mech. code

pump with gas back-up furnace):

Select Type Passive
X Heat Recovery Ventilator (HRV) Capacity in CFMs: Low: | 75 |High: | 150 Other, describe:
Energy Recovery Ventilator (ERV) Capacity in CFMs: | Low: | High: | Location of duct or system:
X | Balanced Ventilation Capacity in CFMs:
Location of fans(s), describe: | HRV System CFMs
Capacity of continuous ventilation rate in CFMs: 63 Aroundo duct OR

Total ventilation (intermittent + continuous) rate in CFMs: | 125

Aimetal 0 duct

39



Calculating Heat Loss

ANow that we have found the information on the plans. How do we calculate
heat |0ss?
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Calculating Heat Loss

ANow that we have found the information on the plans. How do we calculate
heat l0ss?

AWhat are all the parts of the structure we need to look at?

2/27/2019 41



m DEPARTMENT OF
LABOR AND INDUSTRY

CONSTRUCTION CODES AND LICENSING

Residential loml

H “n I
,??4’.‘-.;-’ ‘ —
14 - 4 ”“"‘ -
& ~ | <t ,, v
.M e A
> 8 : A5 oo .
. & | -
d 7 s
Seaf GHTH EDITION

Calculating Heat Loss can be done Either way




AWhat exactly is this equation?.... and why do we need to understand it?
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AQ = what we are trying to define

AU = the Uvalue of the walll



AQ = what we are trying to define

AU = the UWvalue of the walll

AA = Area of the wall



AQ = what we are trying to define

AU = the UWvalue of the walll
AA = Area of the wall

A(dt) = Delta T or temperature difference



AQ = what we are trying to define

AU = the UWvalue of the walll
AA = Area of the wall

A(dT) = Delta T or temperature differenie

Or as it looks in a mathematical equation Q = UAT)



4 Pages of t

Did we miss anythingn the plans?

Main F

2/27/2019

ne Plans

oor Page

Where Is the Building Envelope?

What does it consist of Wood FrameMasonry Etc..?

Are there any cantilevers or Bumuts?

W
W

nat Is t

nat 1s t

ne Cel

ne Cel

Ing Area (Square Footage)?

Ing R Value
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Using the Q = UA (delta T) Method

A Ceiling Heat Loss

A 24 x50=1200
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A Ceiling Heat Loss

A 24x50 = 1200

A 35x32 112
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A Ceiling Heat Loss

A 24x50 = 1200 Sq. Ft.
A 35x32 = 112 Sq. Ft.
A 7x26 = 182 Sq. Ft.
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A Ceiling Heat Loss
A

A
A
A

2/27/2019

24 x 50

3.5x32

7 X 26

1x12

1200 Sq. Ft.

112 Sq. Ft.

182 Sq. Ft.

12 Sq. Ft.
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A Ceiling Heat Loss

A 24x50 = 1200 Sq. Ft.
A 35x32 = 112 Sq. Ft.
A 7x26 = 182 Sq. Ft.
A 1x12 = 12 Sq. Ft.

A 9x12 = 108 Sq. Ft.
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A Ceiling Heat Loss (using a4R Ceiling insulation)
A

A
A
A
A
A

24 x 50 = 1200 Sq. Ft.

35x32 = 112 Sq. Ft.

7 X 26 = 182 Sq. Ft.

1x12 = 12 Sq. Ft.

9x12 = 108 Sq. Ft.

Total Sq. Ft.= 1614 Sq. Ft of Area (A) at4®

2/27/2019
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A Ceiling Heat Loss (using a4R Ceiling insulation)

=UXxAx 90 (delta T) or Heat Loss (Q) = .02@9)R 1614 (Area) x 90 (delta TY=S A f A y 3

2/27/2019
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A Ceiling Heat Loss (using a4R Ceiling insulation)
A

A
A
A
A

Q=UxAx90 (delta T) or Heat Loss (Q) = .02d8)YR 1614 (Area) x 90 (delta TY=S A f A y 3

A

+ Fireplace bump out Ceiling at®® and an Area Of 10 Sq. Et.

2/27/2019
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A Ceiling Heat Loss (using a4R Ceiling insulation)
A

A
A
A
A

Q=UxAx90 (delta T) or Heat Loss (Q) = .02@8)R 1614 (Area) x 90 (delta T) = Ceiling Heat Loss of 2,963.3 ror 296{ dzQa 2 F

A+ Fireplace bump out Ceiling at¥® and a Area Of 10 Sq. Et. Calculate this and tell Me what you get for Heat Loss

A -Remember Q = UAlgltaT)
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A Ceiling Heat Loss (using a4R Ceiling insulation)
A

A
A
A
A

Q=UxAx90 (delta T) or Heat Loss (Q) = .02@8)R 1614 (Area) x 90 (delta T) = Ceiling Heat Loss of 2,963.3 ror 296{ dzQa 2 F

A+ Fireplace bump out Ceiling at3® and a Area Of 10 Sq. FFt. . GdzQa I' dnooo E mn E dn ' HpdPpT 21

2/27/2019 65



A Ceiling Heat Loss (using a4R Ceiling insulation)
A

A
A
A
A

Q=UXxAx90 (delta T) or Heat Loss (Q) = .02@8)R 1614 (Area) x 90 (delta T) = Ceiling Heat Loss of 2,963t3pbar n . (0 dzQa 2

A+ Fireplace bump out CeilingatiRn I YR I ! NBI h¥ wmn {l[o Clonl. (dzQadz@& I SPAdobd6&aE w

Adding them all up we get 2964 + 30+=tbcon G2 G I £ . (0 dzQ&a -2WritelthS dowvn gnd@savé it fér 2atedve willnéed ity 3 &
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First of all do you have everythingn the plans?
4 Pages of the Plans

Main Floor Page
Where is the Building Envelope?
What does it consist of Wood Frameiasonry Etc..?
Are there any cantilevers or Bum@uts?
What is the Ceiling Area (Square Footage)?
What is the Celling R Value

Is there a Vaulted area that adds wall area to our envelope?

2/27/2019
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Calculate the Area of A triangle

aDS2YSUNEE

Area = Y2 (base x height) or %2 x (5 x 32) = 80

| | 0 HD{ |
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Calculate the Area of Rectangle and divide by 2

DS 2 YE i NE

Here is a simpler way (in my opinion). LXxW /2 (or 32 X5 =160/ 2 = 80)

| 0 HD{

2/27/2019 71



A Ceiling Vaulted Area Side Walls

A Side #1

A Side#2

80 Sq. Ft.

80 Sq. Ft.

A Total Sq. Ft.=

Q=UxAx90 (deltaT) or Heat Loss (Q) = .0426)R 160 (Area) x 90 (delta T) = Ceiling Heat Loss of 685.44y ar

There are no windows in these walls so our heat loss ends there but make a note of it.

2/27/2019

160 Sq. Ft of Area (A) atR

. UdzQa

12

2T



wdzy y A Yy 3

A Ceiling Area = Hddn . GdzQa 2F | SF G

A Ceiling Vaulted Area Side Walls = cyc .u0dza 2F I Sra [
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Floor Exterior Walls
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A Main Floor Walls with a R Value of R 21 (Or 1/21 = .047adtor)

6.75 +
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A Main Floor Walls with a R Value of R 21 (Or 1/21 = .047adtor)

6.75+ 11.25 +
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A Main Floor Walls with a R Value of R 21 (Or 1/21 = .047adtor)

6.75+11.25+6.25 +
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A Main Floor Walls with a R Value of R 21 (Or 1/21 = .047adtor)

6.75+11.25+6.25+4 (2x2) +
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A Main Floor Walls with a R Value of R 21 (Or 1/21 = .047adtor)

6.75+11.25+6.25+4(2x2)+3.5+
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A Main Floor Walls with a R Value of R 21 (Or 1/21 = .047adtor)

6.75+11.25+6.25+4 (2x2) + 3.5+ 32 +
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A Main Floor Walls with a R Value of R 21 (Or 1/21 = .047adtor)
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A Main Floor Walls with a R Value of R 21 (Or 1/21 = .047@adtor)

6.75+11.25+6.25+4 (2Xx2)+35+32+27.5+235+7+12+1+11.75+8+ 12.5(6.25x 2) + 5.5 (2.75 £ 2195F5 Lin Ft

2/27/2019 109



A Main Floor Walls with a R Value of R 21 (Or 1/21 = .047@adtor)

6.75+11.25+6.25+4 (2Xx2)+35+32+27.5+235+7+12+1+11.75+8+ 12.5(6.25x 2) + 5.5 (2.75 £ 2195F5 Lin Ft

191.25 x 8 = 1530 Sq. Ft of Area
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A Main Floor Walls with &R Value of R 21 (Or 1/21 = .0476&détor) and a delta T of 90

6.75+11.25+6.25+4 (2Xx2)+35+32+27.5+235+7+12+1+11.75+8+ 12.5(6.25x 2) + 5.5 (2.75 £ 2195F5 Lin Ft

191.25 x 8 = 1530 Sq. Ft of Area
Q = UA (delta TIpo the Math on this one
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A Main Floor Walls with a R Value of R 21 (Or 1/21 = .047@adtor)

6.75+11.25+6.25+4 (2Xx2)+35+32+27.5+235+7+12+1+11.75+8+ 12.5(6.25x 2) + 5.5 (2.75 £ 2195F5 Lin Ft

191.25 x 8 = 1530 Sq. Ft of Area

Q =UA (delta T)
v I danntc E mpon E dn ' dcppmPpH (.diDdQ® Ft NI Ki2 dzNIE &w z

Make anote of it.

2/27/2019 112



wdzy y A Yy 3

A Ceiling Area = Hddn . GdzQa 2F | SF G
A Ceiling Vaulted Area Side Walls = cyc .u0dza 2F I Sra [
A Main Floor Exterior Walls = cppp .0dzQa 2F |1 Stk
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Basement walkKnee Walls
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Basement walkKnee Walls

Your Turn- Calculate the Framing wall for
the Homes Knee walls.

Assume The Following

-Total Wall Height of 4.5 Feet
-R Value of 21
-Knee wall behind Garage = 21.5 Ft. Long

2/27/2019 115




7o

53.0'

B0
g an —om
28 c'-4 | &'-C"
o 2.2
N L
o | -
e — [ i
I
= l i it I £
| DRAINTILE (IN 1
i OAM BRD I
&) E: c. B 1 DAM BRD.
I {5} COURSES MC. BLE. o (5} COURSES | 2° CONC. BLE
| Zg s i:‘gg-:_:“i'—;lﬁ 'Fcrf} C- sTURS | 2 X € SHORT WALL @ 1€ O. C. STUDS
| . CONC. FTG. . o -
1 H DRAINTILE (INT. ) ! ranmiE orir s
| 2" FOAM BRD. (EXT_} & | - 2 FOlM BRD. (EXT.}
oy =| 54" FOAM BRD. [INT.} e} " | L] Sr4" FOAM BED. (INT.) !
& i E S o © |-
— . = & - 104
{12) COURSES | 2 CONC. BLK. = LI 3
= | Es)
H 207 X O CONT. CONC. FTG. FLr BEDEOOM = | FUT. FAMILY ROOKM Ly
1 || DRAINTILE (NT. & EXT.) —_— o= 1 ;4 i @
1 =2 I I |
I I X
| I
1
12"
o
& I
- |
(=] ! . )
iy FUT. WIC -~ - Sp— B
B | — o x = con. cone. e B[S e
= 1 {1 Z) COURSES | 2' CONC. BL DRAINTILE (IMT. 4 E¥T.) . w2 v
o 1 20" X & CONT. CONC. FTG. o FOMM BRD. BT § - —
w | DRAINTILE (INT. % EXT_} Sra- PO BRD. [T = .
| 2" FOAM BED_ (EXT) B | T
I Si4” FOAM BRD_ {INT ) FUT. WET BAR. o
! n
2 H
) t i )
o
5“ " 1 E b
o 1l o oy
1l 4 = uwd
********* FURN. H e =
1 e £}
1 MECH. ROOM L =
| S
| w ' pses 12 con ©
5 e | ! gmopmses oo an
) M~ 1 1 DRAINTILE [INT. & EXT.}
] | | s = FOMM BED. (EXT.)
1 | /4" FOMM BRD. (INT.)
o i kbt ——
S} !
£ 1
|"— L
o n _
o 1] I (1) COURSE © CONG. BiFR. <
(4} COURSES D CONC. BLK. =
1 C° X O CONT. CONC. FTG. ol
— — —
L il — — = — —= i I = —
Jor 2] =|’\£ == == ==ﬂ“_ %_ == (1) COURSE C° CONC. BLE : :
1 {10} COURSES & OOMC. BLE.
[ Fr—-rae [ &-s" t (= I : £ X &° CONT. CONC. FTG. UNEXCAWVATED
= =t 7t -t
Lo =
e 2
— ]
= 1 1
! 1 1
| 1
1 {1} COURSE £~ CONC.
4} COURSES £ COM
1C" X B CONT. CONC.
(1} COURSE ©-COmC.BL. [T ————— —————— H
(4} COURSES &7 CONC. BLK. H
1 [ =t S S N | N e essssss— rp—— &
- - -
' =~
! | )
-+t """ ——"—"—"—"—"—— . il
T 1 4
I[:— 1 Oﬂ; |3 o3 =
z2-a" (= 4o 12— L - 200 2o l-
T 1
L 350" . 32'-Cc" |
0 g 1
L 7o L
k 1




A Basement wallKneeWalls with a R Value of R 21 (Or 1/21 = .04 7€ator)

18 + 3.5+ 32 + 21.575 Lin Ft

75 x4.5=337.5 Sqg. Ft of Area

Q =UA (delta T)

Q =.0476 x 337.5x 90 = (1445.85) Rounded Upton ¢ . 1 dzQa 2F KSI 0 f2aa LISNJ K2

Make a Note of it We will need it later
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wdzy VAY 3 G201 f

A Ceiling Area = Hddpn . GdzQa 2F | S G f
A Ceiling Vaulted Area Side Walls = cyc .u0dzQa 2F | Sra [ 2
A Main Floor Exterior Walls = cppp .u0dza 2F | S|

A Basement Knee walls = mnnc . GdzQa 2F | SFG |
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Foundation Walls
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First of all do you have everythingn the plans?

4 Pages of the Plans

Foundation Page
Where is the Building Envelope

What does it consist of Wood Frametasonry Etc..
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Foundation Walls

A Assume the Following:
A Foundation wall is insulated on the Exterior with a R Value Of 15
A There is no Interior insulation installed

A T1 (outside temperature ) =20 Degrees F at top of foundation wall and 50 Degrees F at bottom ¢
Foundation wall (or an Average of 35 Degrees F) for a (delta T of 55)

AdcALl I m € 52y Qi FT2NHSUO GKS pop [AYyd Ci 2
AdcALl I H a ft{inZh&ight add-othdrsiare ¥ il height

Calculate all the foundation walls Remember Q = dAl{aT)
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A nQ ¢ tf walllwWalswihaiR Value of R 15 (Or 1/15 = .0666actor)

18 + 3.5+ 32 + 21.575 Lin Ft

75 x 4.0 = 300 Sq. Ft of Area

Q =UA (delta T)

Q =.0666 x 300%5=(1098.90) Rounded Upto n pcp . 1 dzQa 2F KSIF O f2aa LISNI K2d

Make a Note of it
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wdzy VAY 3 G201 f

A Ceiling Area = Hddpn . GdzQa 2F | S G f
A Ceiling Vaulted Area Side Walls = cyc .u0dzQa 2F | Sra [ 2
A Main Floor Exterior Walls = cppp .0dzQa 27F | S|

A Basement Knee walls = Mmnnc . 0dzQa 2F | SIFG |
A nQ C2dzyRIFGA2Y 2 ffa = Mandd . GdzQa 2F | SFG |
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AyQ

¢ £ f walllWatlsWwithyaiR Value of R 15 (Or 1/15 = .0666actor)

55+235+7+12+1+12+75+2.75+6.75+ 2.75+ 6.299 LihFt

99 x 8.0 = 792 Sq. Ft of Area

Q =UA (delta T)

Q = .0666 x 7925%5= (2901.09) Rounded Upto ch i v . (i dzQa 2F KSI

Make a Note of it
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wdzy VAY 3 G201 f

A Ceiling Area = Hddpn . GdzQa 2F | S G f
A Ceiling Vaulted Area Side Walls = cyc .u0dzQa 2F | Sra [ 2
A Main Floor Exterior Walls = cppp .0dzQa 27F | S|

A Basement Knee walls = Mmnnc . 0dzQa 2F | SIFG |
A nQ C2dzyRIFGA2Y 2 ffa = Mandd . GdzQa 2F | SFG |
Ay BEoundation Walls = 2902. (1dzQa @k | SI
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Using the Q = UA (delta T) Method

A Basement Floor Heat Loss
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Using the Q = UA (delta T) Method

A Basement Floor Heat Loss

A 24 x50=1200
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Using the Q = UA (delta T) Method

A Basement Floor Heat Loss

A 24 x50 = 1200 Sq. Ft

A 32x3.5=112 Sq. Ft
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Using the Q = UA (delta T) Method

A Basement Floor Heat Loss

A 24 x50 = 1200 Sq. Ft
A 32x3.5=112 Sq. Ft

A 7x26=182Sq.Ft
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Using the Q = UA (delta T) Method

A Basement Floor Heat Loss
A 24 x50 = 1200 Sq. Ft
A 32x3.5=112 Sq. Ft
A 7x26=182Sq.Ft
A

12 x1=12 Sq. Ft
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Using the Q = UA (delta T) Method

A Basement Floor Heat Loss

A 24 x50 =1200 Sq. Ft
32x3.5=112 Sq. Ft
7 x26=182 Sq. Ft

12 x 1 = 12 Sq. Ft

o Do Io >

9 x12 = 10&gFt

A mcmn ¢20Ff {ljo CG 2F o6FasSyYSyid Ct22NI ! NBI 4G + w @I f dz
A Ground Temperature 8 Feet down is approx. 55 degrees

A Interior temperature is 70 degrees What is the heat loss of the Basement Fl@afulate it out
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Do o To Do I o P

Using the Q = UA (delta T) Method

1614 Total Sq. Ft of basement Florea ataR valueof 2 / 2y ONB (S A &
So the U factor of the Floor is .50

Ground Temperature 8 Feet down is approx. 55 degrees

Interior temperature is 70 degrees What is the heat loss of the Basement Floor?
The delta T is (/485) = 15 degrees

So Q = UAleltaT)

Q=.50x1614x15erH > mMmnp . 0dzQa 2F | SIG [2aa

A Make a note of it
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Pp

LISNJ Ay OKX

139

a?z



wdzy VAY 3 G201 f

A Ceiling Area = Hddpn . GdzQa 2F | S G f
A Ceiling Vaulted Area Side Walls = cyc .u0dzQa 2F | Sra [ 2
A Main Floor Exterior Walls = cppp .0dzQa 27F | S|

A Basement Knee walls = Mmnnc . 0dzQa 2F | SIFG |
A nQ C2dzyRIFGA2Y 2 ffa = Mandd . GdzQa 2F | SFG |
Ay BEoundation Walls = 2902. 1 dzQa L®se | S| 0

A Basement Floor = 12,105, 0 dzQa 1®sE | St (O

HTZTyT . 0dzQa 2F | St i

A Total Heat loss of building Envelope (not including Windows)
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Using the Q = UA (delta T) Method

A Did we forget anything?
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Using the Q = UA (delta T) Method

A Did we forget anythin@

A What about the Floor over a Unconditioned space at the fireplace bump out?
I VR X

A What about the Rim Joist area? KA OK A & | ™ walue of Rif afound the efitirelpérimdter?w

A You Do the math and Figure these out.
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Using the Q = UA (delta T) Method

A Floor at Fireplace 2 x 5 = 10 Square foot of area at a R value3® Rlin per code

A Q=.0476 (1/30) x 10x 0= d T . GdzQa 2F | SIFG [24a4&a 2N w2dzyRAy 3 dzLJ

A Rim area of 191.25 Lin. Ft. at a R value of 21 121.25x 1 =121.75 Sq. Ft.

A Q=.0476 (1/21) 121.75x90p=H M Pp T . GdzQa 2F |1 S0 f24a4a 2NJ NRdzy RA y:
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wdzy Y AY 3 G201 f

A Ceiling Area = Hddpn . GdzQa 2F | S G f
A Ceiling Vaulted Area Side Walls = cyc .u0dzQa 2F | Sra [ 2
A Main Floor Exterior Walls = cppp .0dzQa 27F | S|

A Basement Knee walls = mMmnnc . GdzQa 2F | SIG [
A nQ Cz2dzyRIGAZ2Y 2F¢ffa - MAadd . GdzQa 2F | SF G |
Ay BEoundation Walls = 2902. 1 dzQa L®se | S| 0

A Basement Floor = 12,105. 1 dzQa 1®dsk | S| {

A Total Heat loss of building Envelope (not including Windows) = HTSTyYyT . 0dzQa 2F | SI {0
A Add 30 forFloor over Unconditioned Spacnd522 for rim areof home 27787 + 552 = HyZood . 0dzQa 2F | St i
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Windows

Qx
Qx

Window or door unit Sq. Inches Divided by 144=SqFt U Factor (dT) . bdzQa 1 SrHG [ 2

Create a very Simple Spread Sheet or take a look at the window
Schedule if one is provided



Energy Efficiency of Windows are based offddtors

World's Best

NFRC PRODUCT CERTIFICATION

PROGRAM

NFRC Label Certificate for Site-

Built Products

Project Location

Window Co.

Wi ey OO0+

EMERGY PERFORMANCE RATINGS
J Facton (ULSA-P Solas Mewt i Coeflicent

035 0.32

ADDITIONAL PERFORMANCE RATINGS
‘Viainle Traneminunce i Luakage 1 505

0.51 0.2

Street Address

Cary State: Zip Code
Project Name Diesigrner

(Optaonal) (Optronal)

Product Line Information
Operator Type (per Table 4-3 of NFRC 100)
Product Lne ID Ko

Hovwr many of this
individial product

Elevation drawing
page

Indivadual Product ID Na

Locanon m building

Fenestration (window &
doat) schedule page

Frame Material Supplier Company name

Cary Stare Zip Coxde
Street Address

Conmct Phone Fax
Glazing Material Supplier Company name

Caty State Zip Code
Street Address

Contact: Phone: Fax
Glazing Contractor Tnstaller Comp name

City Stare Zip Code
Street Address

Conmct Phone Fax

Certification Authorization

Independent Certification & Inspecton Agency (T1A)
Date Certification Authorization Isswed:

2/27/2019

O

Natonal Fensstraion
Rating Coun

ENERGY PERF

Double Glazing « Argon Fill « Low E
Product Type: Vertical Slider

World's Best
Window Co.

Millennium 2000+
Vinyl-Clad Wood Frame

MANCE RATINGS

U-Factor (U.S./I-P)

0.34

Solar Heat Gain Coefficient

0.25

\ADDITIONAL PEpfORMANCE RATINGS
Qle Transmi v

Manufacturer stipulates that these ratings conform to applicable NFRC procedures for determining whole

product performance. NFRC ratings are determined for a fixed set of environmental conditions and a

specific product size. Consult manufacturer's iterature for other product performance information
www.nirc.org

Air Leakage (U.S./I-P)




Using the Q = UA (delta T) Method

A Calculated Square foot of all windows as per plan.

A All windows and doors having & factor of .30 per Certificate
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New Construction Energy Code Compliance Checklist/Certificate

Per R401.3 Certificate. A building certificate shall be posted on or in the electrical distribution panel.

Date Certificate Posted

- . . . . Place your
Mailing Address of the Dwelling or Dwelling Unit City logo here
1234 Any Street Any town Mn 9
Name of Residential Contractor MN License Number

John Doe Construction Inc. 0000123456

THERMAL ENVELOPE

RADON CONTROL SYSTEM

Type: Check All That Apply X Passive (No Fan)
Active (With fan and monometer or
5 ® other system monitoring device)
2 ]
8 s Location (or future location) of Fan:
s e 3 )
Lo e _ s |2 Attic
S S | g 2 S8 |le
8 L 2|8 |= |8 |2 |&
S |28 |55 |8 |83 S
E < |z (o [B (2|8 |8 |2
Scls|g (g (8|28 |2 |2
> S|Z2 |8 |2|0 |6 |5 |8 |8
2|82 |2l |E |8 |2 |2
Insulation Location 825|288 |g|c |8 |3 |B |otherPlease Describe Here
c2|S |2 |2 o o |E |2 |2
F—|Z | | |& & |5 [ (@
Below Entire Slab N/A
Foundation Wall X R-10| Using Exterior Closed cell Foam
Perimeter of Slab on Grade N/A
Rim Joist (1st Floor) R-21 X Using R-21 Foam Insulation. Closed cell
Rim Joist (2nd Floor+) N/A
Wall R-21 X Using Friction Fit Fiberglass Batt Insulation
Ceiling, flat R-49| X
Ceiling, vaulted R-49| X
Bay Windows or cantilevered areas R-49 X
Floors over unconditioned area R-30 X
Describe other insulated areas N/A

Building Envelope Air ill Be Testing to

aMaximum of 2.6 |Duct System Air Tight

WGEER N/A-Ducts will be inside envelope

Tightness: Final Test =7

eating or Cooling Ducts Outside Conditioned Spaces

Not applicable, all d

ucts located in conditioned space

Average U-Factor (excludes skylights and one door) U:

= R-value (need This i

f ducts are in exterior walls) N/A

MECHANICAL SYSTEMS

Make-up Air Selecta Type

MEHCANICAL VENTILATION SYSTEM Broan

Appliances Heating System Domestic Water Heater Cooling System Not required per mech. code
(Gas Forced Air furnace Gas- Fan Assisted Elec .
Fuel Type [Sealed Combustion X | Passive
Manufacturer Lennox. State RUUD N/A | Powered
IG26Q3-75-5 CV 30 NSRT6 IUAND-042JAZ Interlocked with exhaust device.
Model 33,000 Butuds N/A | Describe:
Rating or Size Input in 70,000 Capacity in 30 Qutput 35 X Other, describe: Flex Duct
BTUS: Gallons: in Tons: _
Efficiency 92% 80% /S;;iR 12 Location of duct or system:
Residential Load Heating Loss Cooling Load In Mechanical Room
Calculations 62,515 TBD 16-28) ~ems
5 | "round"duct OR
" metal " duct

Combustion Air Select a Type

pump with gas back-up furnace):

Describe any additional or combined heating or cooling systems if installed: (e.g. two furnaces or air source heat

X Not required per mech. code

Select Type Passive
X Heat Recovery Ventilator (HRV) Capacity in CFMs: Low: | 75 |High: | 150 Other, describe:
Energy Recovery Ventilator (ERV) Capacity in CFMs: | Low: | | High: | Location of duct or system:
X | Balanced Ventilation Capacity in CFMs:
Location of fans(s), describe: | HRV System CFMs
Capacity of continuous ventilation rate in CFMs: 63 Aroundo duct OR

Total ventilation (intermittent + continuous) rate in CFMs: | 125

Aimetal 0 duct

149



Using the Q = UA (delta T) Method

Calculated Square foot of all windows as per plan.
All windows and doors having a U factor of .30 per Certificate
Interior temperature is 70 degrees

The delta T is = 90 degrees

So Q = UAleltaT)

o Do Io Do >

A[SiQa DAGS AG | { K20 | yR L] 6AGK®

Q)¢
(0p))
(0p))
Q
A
c
(SN
)
~
N
_<
(0p))

A Here is the first window as a example.
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Windows and Doors (Main Floor)

Window or door unit _Sq Inches Divided by 144-SqFt U Factor _ (dT) L, udzQa I SIG [2aa
Great Rm Window #1 60x60=5760  Divideby 144 225 SqFt x .30 x 90 = cTtp . 0dzQa




Windows and Doors (Main Floor)

Window or door unit  Sg Inches Divided by 144-SqFt U Factor  (dT) . 0dzQa i

Great Rm Window #1 60x60=5760  Divideby 144 =25 SqFt X .30 X 90 = cCTp . udzQa
Great Rm Window2 60 x 60 = 5760 Divide by 146-SqFt x .30 x 90 = 675. 0 dzQa
Master B. R. 60x48=2880 Divide by 144 20 SqFt x .30 x 90 = 540. ( dzQa
Bedroom#?2 60 x 48 = 2880 Divide by 144 S80-t x .30 x90 = 540. G dzQa
Bedroom#3 60 x 48 = 2880 Divide by 144 S80-t X .30 x 90 = pnn . 0dzQa
Dr. to Gar. 32x 80 =2560 Divide by 144 = 17.8q.Ftx .30 X 90= 481. U dzQa
Front Dr. 48x 80 =3840  Divideby 144 = 26.5Bq.Ftx .30 x 90 = 721. ( dzQa
LaundryRm. 30x36=1080 Divide by 144 7.5 SgFt x .30 x90= Hno . (dzQa
Kitchen 72 x 36 = 2592 Divide by 144 =18 Sg. Ft x .30 X 90 = nyc . (dzQa
Patio Doors (#1) 60 x 80 = 4800 Divide by 144 =33.4 Sg. Ft x .30 X 90 = donu . 0dzQa
Patio Doorg#2) 60 x 80 = 4800 Divide by 144 = $8.4#t X .30 x 90 = 902. G dzQa
Dining room (#1) 30 x 60 =180 Divide by 144 =125 Sqg. Ftx .30 x 90 = ooy . UdzQa
Dining room(#2) 30 x 60 =180 Divide by 144 =125 Sqg. Ftx .30 x 90 = 338.  dzQa
Dining room 60 x 60 = 3600 Divide by 144 =25.0 Sq. Ftx .30 x90 = cTtp . GdzQa

| ST

[ 2 &

a



Window or door unit ___ Sq Inches Divided by 144=SqFtU Factor __ (dT) . b0dzQa 1 SI [zaa
Great Rm Window #1  60x60=5760  Divideby 144 =25 SqFt X .30 X 90 = cTp . U0dzQa
Great Rm Window2 60 x 60 = 5760 Divide by 142b=SqFt X .30 x 90 = 675. O dzQa
Master B. R. 60x48=2880 Divide by 144 20 SqgFt X .30 x 90 = 540. ( dzQa&
Bedroom#?2 60 x 48 = 2880 Divide by 144 S80-t X .30 x 90 = 540.  dzQa
Bedroom#3 60x 48 = 2880 Divide by 144 =Sp(Ft X .30 x 90 = pnna . (dzQa
Dr. to Gar. 32x 80 =2560 Divide by 144 =178qg.Ft X .30 X 90= 481. G dzQ 4

Front Dr. 48x 80 =3840 Divideby 144 = 26.B9.Ft X .30 x 90 = 721. ( dzQ &
LaundryRm. 30x36=1080 Divide by 144 Z.5 SqgFt X .30 x 90 = Hno . (dzQa
Kitchen 72 X 36 = 2592 Divide by 144 = 18 Sq. FK 30 X 90 = nyc . GdzQa
Patio Doors (#1) 60 x 80 = 4800 Divide by 144 = 33.4 SqxFt 30 X 90 = dnH . GdzQa
Patio Doorg#2) 60 x 80 = 4800 Divide by 144 = S8t X 30 X 90 = 902. (i dzQa

Dining room (#1) 30 x 60 =180 Divide by 144 = 12.5 SqxFt .30 x 90 = ooy . 0dzQa
Dining room(#2) 30 x 60 =180 Divide by 144 = 12.51Sqx .30 x 90 = 338. 0 dzQa

Dining room 60 x 60 = 3600 Divide by 144 = 25.0 SgxFt .30 x90 = ctp .0 qu a
Main Floor Totals 296.8 Sqg. Ft (Main Floor) yZnmc . U0dzQa



Windows and Doors (Basement Level)

Window or door unit _Sq Inches Divided by 144=SqFt U Factor _ (dT) L Gdz0a 1 SIHG [2&4
Future BR 48 x 42= 2016 Divide 144 =14 SqFt X .30 x 90 = oTy . udzQa

Future Family Rm 48 x 42= 2016 Divide by 144 = 14 Sgx Ft .30 x 90 = oty . (dzQa

Future Family Rm 60x42=2520 Divide by 144 47.5 SqFtx .30 x 90 = 473. (G dzQa&

Future Family Rm 48x 42= 2016 Divide by 144 = 14 SqgxFt .30 x 90 = 378. (i dzQ 4

Future Family Rm 48 x 42= 2016 Divide by 144 = 14xSqg. Ft .30 x 90 = oty . (0dzQa

Future Wet Bar Area 48 x 42 = 2016 Divibde 144 =14 SqgFt x .30 x90 = 378. (i dzQ &

BasementLevel Totals 87.58 Sq. Ft (Main Floor) HXoco . (dzQa

+

Main Floor Totals 296.8 Sq. Ft (Main Floor) ysnmc . 0dzQa

Overall Window totals

Note:¢ 201t {lj® Ci

384.38

2T GAYR26 I NBI mMpwmdc

Man>oTd . 0dzQa

X I ! FFrOG2NI 2F dnpHc



wdzy Y AY 3 G201 f

A Ceiling Area = Hddn . 0dzQa 2F | S G f
A Ceiling Vaulted Area Side Walls = cyc .u0dza 2F | Sra [ 2
A Main Floor Exterior Walls = cXppp .0dzQa 27F | SI 0
A Basement Knee walls = mM>Xnnc . GdzQa 27F | SI{
A nQ C2dzyRIFGA2Y 2 ffa = MEndpd . GdzQa 2F | SI 0
Ay BEoundation Walls = 2902. 1 dzQa L®se | S| 0

A Basement Floor = 12,105. (1 dzQa s | SI

A Fplace bump out and Rim Area = 552Btusof Heat Loss

A Windows and Doors = MA>oTd . 0dzQa 2F | SI
A Total Heat loss of building Envelope (including Windows) = oyZrtmy . 0dzQa 2F | St

2/27/2019 155



wdzy y Ay 3

A Ceiling Area = Hdpdn . GdzQa 2F | SO f
A Ceiling Vaulted Area Side Walls = cyc .u0dzQa 2F | Sra [ 2
A Main Floor Exterior Walls = cXppp .0dzQa 27F | S|
A Basement Knee walls = mMm>nnc . GdzQa 27F | SI 0
A nQ c2dzyRIGAR2Y 21 tfa g MEndd . GdQa 2F 1 S i
Ay Boundation Walls = 29,598. (1dzQa L®»se | SI

A Basement Floor = 12,105. (0 dzQa sk | St

A Fire Place bump out and rim Area = 552. 10dzQa 2F | St+G [2aa
A Windows and Doors = MAZSoTd . 0dzQa 2F | St
A SubTotal Heat loss of building Envelope = oyXTty . 0dzQa 27F | S|
A () Area of windows figured as R21 walls Or 384.38 x .0476 x=90 6mMZcnT . GdzQa 2F | SI 0
A Grand Total of Building Heat Loss = ocZntm . 0dzQa 2F | St
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Equipment Sizing

/11 al ydzd f QW

AHeating and cooling equipment will be sized in
accordance with ACCWanual Sbased on building loads
calculated in accordance with ACGAanual X

_
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¥ “
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Or Other accepted and established method for sizing

Ex. Q=UAdT) and Manual S (or Manufactures Tables

/.
Resilential loall
I:alculatwa

159



Equipment Sizing

'/ /0 al ydzZ £ QW

AManual J 8 is only used to calculate the
residential heating and cooling loads.

R(-.sidcmial
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Equipment Sizing

/11 al ydzZ t QY

AManual J8 is only used to calculate the residential heating
and cooling loads.

AManual J 8 guidesHVAC designer® use ACCManual S
to select equipment that is the right size




Equipment Sizing

/11 al ydzZ t QY

AManual J 8 is only used to calculate the residential heating
and cooling loads.

AManual J 8 guides HVAC designers to use AG@Aual S
to select equipment that is the right size ($46-4 of
Manual 3.

Table 1.




ACCA Manual S= Sizing of Equipment

Manual S Equipment Selection Sizing Limitations

' OLLICT

11 it u RNCE
[ Fumaces | 100%- 140% of total heating load Section2-2 | |

Bolers 100% - 140% of total heating load Section -2
Air conditioners | 15% of total cooling load* Section 3-4
Heat pumps TT57% or 1257 of total cooling Toad™ Sechion -3
Supplemental heat (heat pumps)
o Elecine Based on equipment balance point Section 4-8
¢  Dual fucl 100% - 140°% of total heanng load Section 6-8
Emergency Heat (heat pumps) | Based on local codes Section 4-Y
Manual § Input for Design Air Flow (Manual D)
Mode of Operation Requirement Reference
o Hcaung Temperature rise requirement Section 2-6
Air flow associated with the selected .
e Cooling . 5 . Section 3-11
equipment’s capacity
f Heat pumps in a cooling dommant climate are allowed 1o be 115% of the cooling load
* Heat pumps i a beating dommant climate are allowed to be 125% of the coolmg load.
* The stze of the cooling equipment musst be based on the same temperature and husidaty conditions
that were used to calculate the Mammal J loads




quipment Sizing
Applying Manual S to a Heating




Equipment Sizing
Applying Manual S to a Heating

Example #2 Home

ASelect a furnace for a home with5&8,215Btu/h output heating
requirement based oi®Q=UA delta T oACCA Manual J.



Equipment Sizing
Applying Manual S to a Heating

Example #2 Home

ASelect a furnace for a home wi#t63215Btu/h output heating
requirement based oi®Q=UA delta T or ACCA Manual J.

AFurnacemustdeliver as leas$3,215Btu/h to maintain the interior
design temperature (L) in the homg70)whenthe outdoor
temperature(T-2) dips to desigtemperature. (20)



Equipment Sizing
Applying Manual S to a Heating

Example #2 Home

ASelect a furnace for a home with6&8,215Btu/h output heating
requirement based oi®Q=UA delta T or ACCA Manual J.

AFurnace must deliver as le&3,215Btu/h to maintain the interior
design temperature (L) in thehome (70when the outdoor
temperature (T2) dips to design temp.

AManual Ssets a sizing limit for furnaces using Table.



ACCA Manual S= Sizing of Equipment

Manual S Equipment Selection Sizing Limitations

' OLLICT

11 it u RNCE
[ Fumaces | 100%- 140% of total heating load Section2-2 | |

Bolers 100% - 140% of total heating load Section -2
Air conditioners | 15% of total cooling load* Section 3-4
Heat pumps TT57% or 1257 of total cooling Toad™ Sechion -3
Supplemental heat (heat pumps)
o Elecine Based on equipment balance point Section 4-8
¢  Dual fucl 100% - 140°% of total heanng load Section 6-8
Emergency Heat (heat pumps) | Based on local codes Section 4-Y
Manual § Input for Design Air Flow (Manual D)
Mode of Operation Requirement Reference
o Hcaung Temperature rise requirement Section 2-6
Air flow associated with the selected .
e Cooling . 5 . Section 3-11
equipment’s capacity
f Heat pumps in a cooling dommant climate are allowed 1o be 115% of the cooling load
* Heat pumps i a beating dommant climate are allowed to be 125% of the coolmg load.
* The stze of the cooling equipment musst be based on the same temperature and husidaty conditions
that were used to calculate the Mammal J loads




Equipment Sizing
Applying Manual S to a Heating

Example #2 Home

ASelect a furnace for a home with@nimum63,215Btu/h output
heating requirement based oQ@=UA delta T or ACCA Manual J.

AFurnace must deliver as le&3,215Btu/h to maintain the interior
design temperature (L) in the home when the outdoor
temperature (F2) dips to design temp.

AManual Ssets a sizing limit for furnaces using Table.

AFurnace shall have a capacity no larger than 140% of heating load.

A (140% »3,215=88,501Btu/h)



Equipment Sizing
Applying Manual S to a Heating

Example #2 Home

A Select a furnace for a home with68,215Btu/h output heating
requirement based oiQ=UA delta T or ACCA Manual J.

A Furnace must deliver as lea&83,215Btu/h to maintain the interior design
temperature (T1) in the home when the outdoor temperature-g) dips to
design temp.

A Manual Ssets a sizing limit for furnaces using Table.

A Furnace shall have a capacity no larger than 140% of heating load.
A (140% x 62,515 88,501Btu/h)

ABasedon home's load and sizing limitations, the furnace must produce a
minimum of 62,515Btu/h XX KSI UAyYy 3 NBI dzA NSy 4 +2 NJ
y2u LINE RdzOS88,5%02 Btish U Ky K



Make cUp Air

2/27/2019




What Is a make up air system

AReplenishes the air
removed from the home
by exhaust air systems



How much make up air Is required In

(new dwellings)

A MN 1346.501.4.1 Makeup air in new dwelling units.
A Determined by using IMC Table 501.4.1
A Needs to be supplied in accordance with IMC section 501.4.2

173



What Column Are we going to be in7

Construction Codes & Licensing Division

A4

ONE OR MULTIPLE POWER
VENT OR DIRECT VENT
APPLIANCES OR NO

ONE OR MULTIPLE
FAN-ASSISTED
APPLIANCES

ONE ATMOSPHERICALLY

VENTED GAS OR OIL
APPLIANCE OR ONE

MULTIPLE APPLIANCES
THAT
ARE ATMOSPHERICALLY
VENTED GAS OR OIL

COMBUSTION AND POWER VENT OR SOLID APPLIANCES OR SOLID FUEL
APPLIANCES* DIRECT VENT APPLIANCES® FUEL APPLIANCE® APPLIANCES"
1. Use the Appropnate Column to Estimate House Infiltration
a) pressure factor 015 0.09 0.06 0.03
(cfm/sf)
b) conditioned floor — — — —
area (sf)
(including unfinished basementsy
Estimated House — — — —
Infiltration (cfrm):
[1a = 1b]
2. Exhaust Capacity
a) clothes dryer 135 135 135 135

b) 80% of largest
exhaust rating (cfm):

(not applicable if recirculating system or if powered makeup air is electrically interlocked ‘and matched to exhaust)

c) 80% of next largest
exhaust rating (cfm):

not applicable

— l

|
(not applicable If recirculating system or if powered makeup air is electrically interlocked and matched to exhaust)

Total Exhaust
Capacity
(cfm):
[2a+2b+2c]

3. Makeup Air Requirement

a) Total Exhaust
Capacity (from
above)

b) Estimated House
Infiltration (from
above)

Makeup Air
Quality (cfm):
[3a - 3b]

(if value 1s negative, no

makeup air is needed

4. For Makeup Air Opening Sizing, refer to Table 501.4.2.

A_ Use this column if there are other than fan-assisted or atmospherically vented gas or oil appliances or if there are no combustion appliances.
B. Use this column if there is one fan-assisted appliance per venting system. Other than atmospherically vented appliances may also be included.
C. Use this column if there is one atmospherically vented (other than fan-assisted) gas or oil appliance per venting system or one solid fuel appliance.

D. Use this column if there are multiple atmospherically vented gas or oil appliances using a common vent ar if there are atmospherically vented gas or
oil appliances and solid fuel appliances.



What Column Are we going to be in?

Sealed Combustion Furnace
A FanAssistedWater Heater
Direct vent Fireplace

HRV SystemBalanced

2- 50 CFM Bath Fans

kbR

Construction Codes & Licensing Division

ONE OR MULTIPLE POWER
VENT OR DIRECT VENT
APPLIANCES OR NO

ONE OR MULTIPLE
FAN-ASSISTED
APPLIANCES

ONE ATMOSPHERICALLY
VENTED GAS OR OIL
APPLIANCE OR ONE

MULTIPLE APPLIANCES
THAT
ARE ATMOSPHERICALLY
VENTED GAS OR OIL

COMBUSTION AND POWER VENT OR SOLID APPLIANCES OR SOLID FuUI
APPLIANCES# DIRECT VENT APPLIANCES® FUEL APPLIANCE® APPLIANCES"
1. Use the Appropriate Column to Estimate House Infiltration
a) pressure factor 0.15 0.09 0.06 0.03
(cfm/sf)
b) conditioned floor — — — —
area (sf) 1
(including unfinished basements) T )
Estimated House — — — —
Infiltration (cfm):
[1a = 1b]
2 Exhaust Capacty /00"
a) clothes dryer 135 135 135 135

b) 80% of largest
exhaust rating (cfm):

(not applicable if recirculating system or if powered makeup air is electrically interlocked and matched to éih@:—u_étj_ )

c) 80% of next largest
exhaust rating (cfm):

not applicable

(not applicable if recirculating system or if powered makeup air is electrically interlocked and matched to exhaust)

Total Exhaust
Capacity
(cfm):
[2a+2b+2c]

3. Makeup Air Requirement

a) Total Exhaust
Capacity (from
above)

b) Estimated House
Infiltration (from
abaove)

Makeup Air
Quality (cfm):
[3a- 3b]

(if value is negative, no makeup air is needed

4. For Makeup Air Opening Sizing, refer to Table 501.4.2.

A. Use this column if there are other than fan-assisted or atmospherically vented gas or oil appliances or if there are no combustion appliances.
B. Use this column if there is one fan-assisted appliance per venting system. Other than atmospherically vented appliances may also be included.
C. Use this column if there is one atmospherically vented (other than fan-assisted) gas or oil appliance per venting system or one solid fuel appliance.

D. Use this column if there are multiple atmospherically vented gas or oil appliances using a common vent or if there are atmospherically vented gas «
oll appliances and solid fuel appliances.



What Column Are we going to be in?

Sealed Combustion Furnace
A Fan Assisted Water Heater
Direct vent Fireplace

HRV SystemBalanced

2- 50 CFM Bath Fans

kbR

Construction Codes & Licensing Division

ONE OR MULTIPLE POWER
VENT OR DIRECT VENT
APPLIANCES OR NO

ONE OR MULTIPLE
FAN-ASSISTED
APPLIANCES

ONE ATMOSPHERICALLY
VENTED GAS OR OIL
APPLIANCE OR ONE

MULTIPLE APPLIANCES
THAT
ARE ATMOSPHERICALLY
VENTED GAS OR OIL

COMBUSTION AND POWER VENT OR SOLID APPLIANCES OR SOLID FUEL
APPLIANCES” DIRECT VENT APPLIANCES® FUEL APPLIANCE® APPLIANCESP
1. Use the Appropriate Column to Estimate House Infiltration
a) pressure factor 0.15 0.09 0.06 0.03
(cfm/sf)
b) conditioned floor — — — —
area (sf)
(including unfinished basements)y 77 )
Estimated House — — — —
Infiltration (cfm):
[1a = 1b]
2 Exhaust Capacity
a) clothes dryer 135 135 135 135

b) 80% of largest
exhaust rating (cfm):

c) 80% of next largest
exhaust rating (cfm):

not applicable

(not applicable if recirculating system or if powered makeup air is electrically interlocked 'and matched to exhaust)

Total Exhaust
Capacity
(cfm):
[2a+2b+2c]

3. Makeup Air Requirement

a) Total Exhaust
Capacity (from
above)

b) Estimated House
Infiltration (from
above)

Makeup Air
Quality (cfm):
[3a - 3b]

(if value is negative, no

makeup air is needed

4_For Makeup Air Opening Sizing, refer to Table 501.4.2.

A. Use this column if there are other than fan-assisted or atmospherically vented gas or oil appliances or If there are no combustion appliances.
B. Use this column if there is one fan-assisted appliance per venting system. Other than atmospherncally vented appliances may also be included.
C. Use this column if there is one atmospherically vented (other than fan-assisted) gas or oil appliance per venting system or one solid fuel appliance.

D. Use this column if there are multiple atmospherically vented gas or oil appliances using a common vent or if there are atmospherically vented gas or
oil appliances and solid fuel appliances.



Construction Codes & Licensing Division

ONE OR MULTIPLE POWER
VENT OR DIRECT VENT
APPLIANCES OR NO

ONE OR MULTIPLE
FAN-ASSISTED
APPLIANCES

ONE ATMOSPHERICALLY

VENTED GAS OR OIL
APPLIANCE OR ONE

MULTIPLE APPLIANCES
THAT
ARE ATMOSPHERICALLY
VENTED GAS OR OIL

COMBUSTION AND POWER VENT OR SOLID APPLIANCES OR SOLID FUEL
APPLIANCES# DIRECT VENT APPLIANCESE FUEL APPLIANCE® APPLIANCESP”
1. Use the Appropriate Column to Estimate House Infiltration
a) pressure factor 0.15 0.09 0.06 0.03
(cfm/sf)
b) conditioned floor — — —
J area (sf) 3224
(including unfinished basementsy
Estimated House — — — —
Infiltration (cfm):
[1a = 1b]
2 Exhaust Capacity
a) clothes dryer 135 135 135 135

b) 80% of largest —
exhaust rating (cfm):

(not applicable If recirculating system or if powered makeup air is electrically interlocked and matched to exhaust)

c) 80% of next largest
exhaust rating (cfm):

not applicable

(not applicable if recirculating system or if powered makeup air is electrically interlocked

|
and matched to exhaust)

Total Exhaust —
Capacity
(cfm):
[2a+2b+2c]

3. Makeup Air Requirement

a) Total Exhaust —
Capacity (from
above)

b) Estimated House —
Infiltration (from
above)

Makeup Air —
Quality (cfm):
[3a - 3b]

(if value is negative, no makeup air is needed

4_For Makeup Air Opening Sizing, refer to Table 501.4 2.

A Use this column if there are other than fan-assisted or atmospherically vented gas or oil appliances or if there are no combustion appliances.

B. Use this column if there is one fan-assisted appliance per venting system. Other than atmosphencally vented appliances may also be included.

C. Use this column if there is one atmospherically vented (other than fan-assisted) gas or oil appliance per venting system or one solid fuel appliance.
D. Use this column if there are multiple atmaospherically vented gas or oil appliances using a common vent or if there are atmospherically vented gas or

oil appliances and solid fuel appliances.




Construction Codes & Licensing Division

ONE OR MULTIPLE POWER
VENT OR DIRECT VENT
APPLIANCES OR NO

ONE OR MULTIPLE
FAN-ASSISTED
APPLIANCES

ONE ATMOSPHERICALLY
VENTED GAS OR OIL
APPLIANCE OR ONE

MUL TIFLE AFFLIANCES
THAT
ARE ATMOSPHERICALLY
VENTED GAS OR OIL

COMBUSTION AND POWER VENT OR SOLID APPLIANCES OR SOLID FUEL
APPLIANCES* DIRECT VENT APPLIANCESB FUEL APPLIANCE® APPLIANCES”
1. Use the Appropniate Column to Estimate House Infiltration
a) pressure factor 0.15 0.09 0.06 0.03
(cfm/sf)
b) conditioned floor — — —
: area (sf) 3224
(including unfinished basements) 7
Estimated House — — — —
Infiltration (cfm):
[1a x 1&3] ) 193
2. Exhaust Capacity
a) clothes dryer 135 135 135 135

b) 80% of largest
exhaust rating (cfm):

c) 80% of next largest
exhaust rating (cfm):

not applicable

(not applicable it recirculating system or if powered makeup air is electrically interlocked

and matched to exhaust)

Total Exhaust
Capacity
(cfm):
[2a+2b+2c]

3. Makeup Air Requirement

a) Total Exhaust
Capacity (from
above)

b) Estimated House
Infiltration (from
above)

Makeup Air
Quality (cfm):
[3a - 3b]

(if value is negative, no

makeup air is needed

4. For Makeup Air Opening Sizing, refer to Table 501.4.2.

A_ Use this column if there are other than fan-assisted or atmospherically vented gas or oil appliances or if there are no combustion appliances.
B. Use this column if there is one fan-assisted appliance per venting system. Other than atmosphernically vented appfiances may also be included.
C. Use this column if there is one atmospherically vented (other than fan-assisted) gas or oil appliance per venting system or one solid fuel appliance.

D. Use this column if there are multiple atmospherically vented gas or oil appliances using a common vent or if there are atmospherically vented gas or
oll appliances and solid fuel appliances.




Construction Codes & Licensing Division

MULTIPLE APPLIANCES

ONE OR MULTIPLE POWER ONE OR MULTIPLE ONE ATMOSPHERICALLY THAT
VENT OR DIRECT VENT FAN-ASSISTED VENTED GAS OR OIL ARE ATMOSPHERICALLY
APPLIANCES OR NO APPLIANCES APPLIANCE OR ONE VENTED GAS OR OIL
COMBUSTION AND POWER VENT OR SOLID APPLIANCES OR SOLID FUEL
APPLIANCES” DIRECT VENT APPLIANCES® FUEL APPLIANCE® APPLIANCESP
1. Use the Appropriate Column to Estimate House Infiltration
a) pressure factor 015 0.09 0.06 0.03
(cfm/sf)
b) conditioned floor — 32—24 — —
area (sf)
(including unfinished basements)
Estimated House — — —
Infiltration (cfm): 1_93
[1a = 1b]
2 Exhaust Capacity
a) clothes dryer 135 135 ] 135 135
b) 60% of largest — 4—0 T TTTTTTT T —

exhaust rating (cfm):

(not applicable if recirculating system ar if powered makeup air is electrically interlocked

c) 80% of next largest
exhaust rating (cfm):

not applicable

(not applicable if recirculating system or if powered makeup air is electrically interlocked

Total Exhaust
Capacity
(cfm):
[2a+2b+2c]

3. Makeup Air Requirement

a) Total Exhaust
Capacity (from
above)

b) Estimated House
Infiltration (from
above)

Makeup Air
Quality (cfm):
[3a - 3b]

(if value is negative, no makeup air is needed

4 For Makeup Air Opening Sizing, refer to Table 501 .4 2.




Construction Codes & Licensing Division

WIUL lIFLE AFFLIANGES

ONE OR MULTIPLE POWER ONE OR MULTIPLE ONE ATMOSPHERICALLY THAT
VENTOR DIRECTVENT FAN-ASSISTED VENTED GAS OR OIL ARE ATMOSPHERICALLY
APPLIANCES OR NO APPLIANCES APPLIANCE OR ONE VENTED GAS OR OIL
COMBUSTION AND POWER VENT OR SOLID APPLIANCES OR SOLID FUEL
APPLIANCES” DIRECT VENT APPLIANCES? FUEL APPLIANCE® APPLIANCESP
1. Use the Appropriate Column to Estimate House Infiltration
a) pressure factor 015 0.09 0.06 003
(cfm/sf)
b) conditioned floor — — —
) area (sf) 3224
(including unfinished basements) I
Estimated House — — -
Infiltration (cfm): 1_93
[1a x 1b]
2. Exhaust Capacity
a) clothes dryer 135 135 135 135
b) 80% of largest — 4—0 -- —

exhaust rating (cfm):

(not applicable if recirculating system or if powered makeup air is electrically interlocked and matched to exhaust)

c) 80% of next largest
exhaust rating (cfm):

not applicable

40

(not applicable if recirculating system or if powered makeup air is electrically interlocked and matched to exhaust)

Total Exhaust
Capacity
(cfm):
[2a+2b+2c]

3. Makeup Air Requirement

a) Total Exhaust
Capacity (from
above)

b) Estimated House
Infiltration (from
above)

Makeup Air
Quality (cfm):
[3a- 3Db]

(if value is negative, no makeup air is needed

4. For Makeup Air Opening Sizing, refer to Table 501.4 2.




Construction Codes & Licensing Division

ONE OR MULTIPLE POWER
VENT OR DIRECT VENT
APPLIANCES OR NO

ONE OR MULTIPLE
FAN-ASSISTED
APPLIANCES

ONE ATMOSPHERICALLY
VENTED GAS OR OIL
APPLIANCE OR ONE

MULTIPLE APPLIANCES
THAT
ARE ATMOSPHERICALLY
VENTED GAS OR OIL

COMBUSTION AND POWER VENT OR SOLID APPLIANCES OR SOLID FUEL
APPLIANCES” DIRECT VENT APPLIANCES® FUEL APPLIANCE® APPLIANCESP
1. Use the Appropriate Column to Estimate House Infiltration
a) pressure factor 0.15 0.09 0.06 0.03
(cfm/sf)
b) conditioned floor — — — —
area (sf) 3224 _____________
(including unfinished basements)
Estimated House — — —
Infiltration (cfm)- 193
[1a = 1b]
2. Exhaust Capacity
a) clothes dryer 135 135 135 135
b) 80% of largest — — ) —
exhaust rating (cfm): 40 |

(not applicable if recirculating system or if powered makeup air is electrically interlocked

c) 80% of next largest
exhaust rating (cfm):

not applicable

40

and matched to exhaust)

(not applicable if recirculating system or if powered makeup air is electrically interlocked

and matched to e;ghaust)

Total Exhaust
Capacity
(cfm):
[2a+2b+2c]

215

3. Makeup Air Requirement

a) Total Exhaust
Capacity (from
above)

b) Estimated House
Infiltration (from
above)

Makeup Air
Quality (cfm):
[3a- 3Db]

(if value is negative, no makeup air is needed

4 For Makeup Air Opening Sizing, refer to Table 501 4 2.




Construction Codes & Licensing Division

ONE OR MULTIPLE POWER

ONE OR MULTIPLE

ONE ATMOSPHERICALLY

MULTIPLE APPLIANCES
THAT

VENTOR DIRECTVENT FAN-ASSISTED VENTED GAS OR OIL ARE ATMOSPHERICALLY
APPLIANCES OR NO APPLIANCES APPLIANCE OR ONE VENTED GAS OR OIL
COMBUSTION AND POWER VENT OR SOLID APPLIANCES OR SOLID FUEL
APPLIANCES” DIRECT VENT APPLIANCES FUEL APPLIANCE® APPLIANCESP
1. Use the Appropriate Column to Estimate House Infiltration
a) pressure factor 015 19 0.06 003
(cfm/sf) 3294
b) conditioned floor — — — —
area (sf) 193
(including unfinished basements)
Estimated House — — — -
Infiltration (cfm) 40
[1a x 1b]
2. Exhaust Capacity
a) clothes dryer 135 135 135 135

b) 80% of largest
exhaust rating (cfm):

(not applicable if recirculating system or if powered makeup air is electrically interlocked

c) 80% of next largest
exhaust rating (cfm):

not applicable

40

(not applicable if recirculating system or if powered makeup air is electrically interlocked

Total Exhaust
Capacity
(cfm):
[2a+2b+2c]

215

3. Makeup Air Requirement

a) Total Exhaust
Capacity (from
above)

215

b) Estimated House
Infiltration (from
above)

Makeup Air
Quality (cfm):
[3a- 3Db]

(if value is negative, no makeup air is needed

4. For Makeup Air Opening Sizing, refer to Table 501.4 2.




Construction Codes & Licensing Division

MULTIPLE APPLIANCES

ONE OR MULTIPLE POWER ONE OR MULTIPLE ONE ATMOSPHERICALLY THAT
VENTOR DIRECTVENT FAN-ASSISTED VENTED GAS OR OIL ARE ATMOSPHERICALLY
APPLIANCES OR NO APPLIANCES APPLIANCE OR ONE VENTED GAS OR OIL
COMBUSTION AND POWER VENT OR SOLID APPLIANCES OR SOLID FUEL
APPLIANCES” DIRECT VENT APPLIANCES® FUEL APPLIANCE® APPLIANCESP
1. Use the Appropriate Column to Estimate House Infiltration
a) pressure factor 015 0.09 0.06 003
(cfm/sf)
b) conditioned floor — — — —
) area (sf) 3224
(including unfinished basements)
Estimated House — — — -
Infiltration (cfm) 193
[1a x 1b]
2. Exhaust Capacity
a) clothes dryer 135 135 135 ] 135
b) 80% of largest — 40 N - | —

exhaust rating (cfm):

(not applicable if recirculating system or if powered makeup air is electrically interlocked

c) 80% of next largest
exhaust rating (cfm):

not applicable

40

(not applicable if recirculating system or if powered makeup air is electrically interlocked

Total Exhaust
Capacity
(cfm):
[2a+2b+2c]

215

3. Makeup Air Requirement

a) Total Exhaust
Capacity (from
above)

215

b) Estimated House
Infiltration (from
above)

193

Makeup Air
Quality (cfm):
[3a- 3Db]

(if value is negative, no makeup air is needed

4. For Makeup Air Opening Sizing, refer to Table 501.4 2.




Construction Codes & Licensing Division

ONE OR MULTIPLE POWER
VENT OR DIRECT VENT
APPLIANCES OR NO

ONE OR MULTIPLE
FAN-ASSISTED
APPLIANCES

ONE ATMOSPHERICALLY

VENTED GAS OR OIL
APPLIANCE OR ONE

MULTIPLE APPLIANCES
THAT
ARE ATMOSPHERICALLY
VENTED GAS OR OIL

COMBUSTION AND POWER VENT OR SOLID APPLIANCES OR SOLID FUEL
APPLIANCES# DIRECT VENT APPLIANCESE FUEL APPLIANCE® APPLIANCESP”
1. Use the Appropriate Column to Estimate House Infiltration
a) pressure factor 0.15 0.09 0.06 0.03
(cfm/sf)
b) conditioned floor — — —
J area (sf) 3224
(including unfinished basementsy
Estimated House — — — —
Infiltration (cfm): 193
[1a = 1b]
2 Exhaust Capacity
a) clothes dryer 135 135 135 135
b) 80% of largest — — —
exhjaust rating %cfm): 4—0

(not applicable If recirculating system or if powered makeup air is electrically interlocked and matched to exhaust)

c) 80% of next largest
exhaust rating (cfm):

not applicable

40

(not applicable if recirculating system or if powered makeup air is electrically interlocked and matched to exhaust)

Total Exhaust —
Capacity
(cfm):
[2a+2b+2c]

215

3. Makeup Air Requirement

a) Total Exhaust —
Capacity (from
above)

215

b) Estimated House —
Infiltration (from
above)

193

Makeup Air —
Quality (cfm):
[3a - 3b]

22

(if value is negative, no makeup air is needed

4_For Makeup Air Opening Sizing, refer to Table 501.4 2.

A Use this column if there are other than fan-assisted or atmospherically vented gas or oil appliances or if there are no combustion appliances.

B. Use this column if there is one fan-assisted appliance per venting system. Other than atmosphencally vented appliances may also be included.

C. Use this column if there is one atmospherically vented (other than fan-assisted) gas or oil appliance per venting system or one solid fuel appliance.
D. Use this column if there are multiple atmaospherically vented gas or oil appliances using a common vent or if there are atmospherically vented gas or

oil appliances and solid fuel appliances.




TABLE 501.4.2 MAKEUP AIR OPENING SIZING TABLE FOR NEW AND EXISTING DWELLING UNITS

TYPE OF
OPENING
OR SYSTEM

ONE OR MULTIPLE
POWER
VENT OR DIRECT VENT
APPLIANCES OR NO
COMBUSTION

APPLIANCES?

ONE OR MULTIPLE
FAN-
ASSISTED
APPLIANCES
AND POWER VENT OR
DIRECT VENT

APPLIANCESE

ONE

ATMOSPHERICALLY

VENTED GAS OR
OIL

APPLIANCE OR ONE

SOLID FUEL
APPLIANCEC

MULTIPLE APPLIANCES
THAT
ARE
ATMOSPHERICALLY
VENTED GAS OR OIL
APPLIANCES OR SOLID

FUEL APPLIANCES®

PASSIVE MAKEUP
AIR
OPENING DUCT

DIAMETEREF: G

(cfm)

(cfm)

(cfm)

(cfm)

(inches)

Passive opening

1-36

1-22

1-15

1-9

3

Passive opening

37-66

23-41

16-28

10-17

Passive opening

67-109

42-66

29-46

18-28

Passive opening

110-163

67-100

47-69

29-42

Passive opening

164-232

101-143

70-99

43-61

Passive opening

233-317

144-195

100-135

62-83

Passive opening
with motorized
damper

318-415

196-258

136-179

84-110

Passive opening
with motorized
damper

420-539

259-332

180-230

111-142

Passive opening
with motorized
damper

540-679

333-419

231-290

143179

owered makeup

air”

Not
applicable

A. Use this column if there are other than fan-assisted or atmospherically vented gas or oil appliances or if there are no combustion appliances.
B. Use this column if there is one fan-assisted appliance per venting system. Other than atmospherically vented appliances may also be included.
C. Use this column if there is one atmospherically vented (other than fan-assisted) gas or oil appliance per venting system or one solid fuel appliance.

D. Use this column if there are multiple atmospherically vented gas or oil appliances using a comman vent or if there are atmospherically vented gas or
oil appliances and solid fuel appliances.

E. An equivalent length of 100 feet of round smooth metal duct is assumed. Subtract 40 feet for the exterior hood and ten feet for each 90-degree elbow
to determine the remaining length of straight duct allowable.

F_ If flexible duct is used, increase the duct diameter by one inch. Flexible duct shall be stretched with minimal sags.
G. Barometric dampers are prohibited in passive makeup air openings when any atmospherically vented appliance is installed.
H. Powered makeup air shall be electrically interlocked with the largest exhaust system.




TABLE 501.4.2 MAKEUP AIR OPENING SIZING TABLE FOR NEW AND EXISTING DWELLING UNITS

ONE OR MULTIPLE
FAN- ATMOSPHERICALLY
ASSISTED VENTED GAS OR
APPLIANCES OIL
AND POWER VENT OR JAPPLIANCE OR ONE

ONE MULTIPLE APPLIANCES
THAT
ARE
ATMOSPHERICALLY

VENTED GAS OR OIL

ONE OR MULTIPLE
POWER
VENT OR DIRECT VENT
APPLIANCES OR NO

PASSIVE MAKEUP
AIR

TYPE OF
OPENING

COMBUSTION
APPLIANCES?

DIRECT VENT
APPLIANCESE

SOLID FUEL
APPLIANCEC

APPLIANCES OR SOLID
FUEL APPLIANCES®

OPENING DUCT
DIAMETEREF: G

OR SYSTEM
Passive opening
Passive opening
Passive opening
Passive opening
Passive opening
Passive opening

Passive opening
with motorized
damper

Passive opening
with motorized
damper

Passive opening
with motorized
damper

owered makeup Not
air applicable

(cfm)
1-36
37-66
67-109
110-163
164-232
233-317
318-415

(cfm)
1-22
23-41
42-66
67-100
101-143
144-195
196-258

(cfm) (cfm) (inches)
1-15 1-9 3
16-28 10-17
29-46 18-28
47-69 29-42
70-99 43-61
100-135 62-83
136-179 84-110

420-539 180-230 111-142

540-679 231-290 143179

A. Use this column if there are other than fan-assisted or atmospherically vented gas or oil appliances or if there are no combustion appliances.
B. Use this column if there is one fan-assisted appliance per venting system. Other than atmospherically vented appliances may also be included.
C. Use this column if there is one atmospherically vented (other than fan-assisted) gas or oil appliance per venting system or one solid fuel appliance.

D. Use this column if there are multiple atmospherically vented gas or oil appliances using a comman vent or if there are atmospherically vented gas or
oil appliances and solid fuel appliances.

E. An equivalent length of 100 feet of round smooth metal duct is assumed. Subtract 40 feet for the exterior hood and ten feet for each 90-degree elbow
to determine the remaining length of straight duct allowable.

F_ If flexible duct is used, increase the duct diameter by one inch. Flexible duct shall be stretched with minimal sags.
G. Barometric dampers are prohibited in passive makeup air openings when any atmospherically vented appliance is installed.
H. Powered makeup air shall be electrically interlocked with the largest exhaust system.




TABLE 501.4.2 MAKEUP AIR OPENING SIZING TABLE FOR NEW AND EXISTING DWELLING UNITS

TYPE OF
OPENING
OR SYSTEM

ONE OR MULTIPLE
POWER
VENT OR DIRECT VENT
APPLIANCES OR NO
COMBUSTION

APPLIANCES?

ONE OR MULTIPLE
FAN-
ASSISTED
APPLIANCES

AND POWER VENT OR JAPPLIANCE OR ONE

DIRECT VENT
APPLIANCESE

ONE

ATMOSPHERICALLY

VENTED GAS OR
OIL

SOLID FUEL
APPLIANCEC

MULTIPLE APPLIANCES
THAT
ARE
ATMOSPHERICALLY
VENTED GAS OR OIL
APPLIANCES OR SOLID

FUEL APPLIANCES®

PASSIVE MAKEUP
AIR
OPENING DUCT

DIAMETEREF: G

(cfm)

(cfm)

(cfm)

(inches)

Passive opening

1-36

1-22

1-15

1-9

3

Passive opening

37-66

16-28

10-17

Passive opening

67-109

42-66

29-46

18-28

Passive opening

110-163

67-100

47-69

29-42

Passive opening

164-232

101-143

70-99

43-61

Passive opening

233-317

144-195

100-135

62-83

Passive opening
with motorized
damper

318-415

196-258

136-179

84-110

Passive opening
with motorized
damper

420-539

180-230

111-142

Passive opening
with motorized
damper

540-679

231-290

143179

owered makeup

air”

Not
applicable

A. Use this column if there are other than fan-assisted or atmospherically vented gas or oil appliances or if there are no combustion appliances.
B. Use this column if there is one fan-assisted appliance per venting system. Other than atmospherically vented appliances may also be included.
C. Use this column if there is one atmospherically vented (other than fan-assisted) gas or oil appliance per venting system or one solid fuel appliance.

D. Use this column if there are multiple atmospherically vented gas or oil appliances using a comman vent or if there are atmospherically vented gas or
oil appliances and solid fuel appliances.

E. An equivalent length of 100 feet of round smooth metal duct is assumed. Subtract 40 feet for the exterior hood and ten feet for each 90-degree elbow
to determine the remaining length of straight duct allowable.

F_ If flexible duct is used, increase the duct diameter by one inch. Flexible duct shall be stretched with minimal sags.
G. Barometric dampers are prohibited in passive makeup air openings when any atmospherically vented appliance is installed.
H. Powered makeup air shall be electrically interlocked with the largest exhaust system.




TABLE 501.4.2 MAKEUP AIR OPENING SIZING TABLE FOR NEW AND EXISTING DWELLING UNITS

ONE OR MULTIPLE ONE MULTIPLE APPLIANCES
ONE OR MULTIPLE FAN- ATMOSPHERICALLY THAT
POWER ASSISTED VENTED GAS OR ARE
VENT OR DIRECT VENT APPLIANCES OIL ATMOSPHERICALLY PASSIVE MAKEUP
APPLIANCES ORNO JAND POWER VENT OR JAPPLIANCE OR ONE| VENTED GAS OR OIL AIR
TYPE OF COMBUSTION DIRECT VENT SOLID FUEL APPLIANCES OR SOLID OPENING DUCT

OPENING APPLIANCES* APPLIANCESE APPLIANCE® FUEL APPLIANCESP DIAMETERE - ©
OR SYSTEM (cfm) (cfm) (cfm) (i )
Passive opening 1-36 1-22 1-15 1-9 \ 3 )
Passive opening 37-66 - 16-28 10-17 x:d
Passive opening 67-109 42-66 29-46 16-28
Passive opening 110-163 67-100 47-69 29-42
Passive opening 164-232 101-143 T0-99 43-61
Passive opening 233-317 144-195 100-135 62-83

Passive opening 318-419 196-255 136-179 84-110
with motorized
damper

Passive opening 420-539 : 180-230 111-142
with motorized
damper

Passive opening 540-679 ] 231-290 143-179
with motorized
damper

owered makeup Not

air applicable

A. Use this column if there are other than fan-assisted or atmospherically vented gas or oil appliances or if there are no combustion appliances.
B. Use this column if there is one fan-assisted appliance per venting system. Other than atmospherically vented appliances may also be included.
C. Use this column if there is one atmospherically vented (other than fan-assisted) gas or oil appliance per venting system or one solid fuel appliance.

D. Use this column if there are multiple atmospherically vented gas or oil appliances using a comman vent or if there are atmospherically vented gas or
oil appliances and solid fuel appliances.

E. An equivalent length of 100 feet of round smooth metal duct is assumed. Subtract 40 feet for the exterior hood and ten feet for each 90-degree elbow
to determine the remaining length of straight duct allowable.

F_ If flexible duct is used, increase the duct diameter by one inch. Flexible duct shall be stretched with minimal sags.
G. Barometric dampers are prohibited in passive makeup air openings when any atmospherically vented appliance is installed.
H. Powered makeup air shall be electrically interlocked with the largest exhaust system.




TABLE 501.4.2 MAKEUP AIR OPENING SIZING TABLE FOR NEW AND EXISTING DWELLING UNITS

ONE OR MULTIPLE ONE MULTIPLE APPLIANCES
ONE OR MULTIPLE FAN- ATMOSPHERICALLY THAT
POWER ASSISTED VENTED GAS OR ARE
VENT OR DIRECT VENT APPLIANCES OIL ATMOSPHERICALLY PASSIVE MAKEUP
APPLIANCES ORNO JAND POWER VENT OR JAPPLIANCE OR ONE| VENTED GAS OR OIL AIR
TYPE OF COMBUSTION DIRECT VENT SOLID FUEL APPLIANCES OR SOLID OPENING DUCT

OPENING APPLIANCES* APPLIANCESE APPLIANCE® FUEL APPLIANCESP DIAMETERE - ©
OR SYSTEM (cfm) (cfm) (cfm) (i )
Passive opening 1-36 1-22 1-15 1-9 \ 3 )
Passive opening 37-66 - 16-28 10-17 x:d
Passive opening 67-109 42-66 29-46 16-28
Passive opening 110-163 67-100 47-69 29-42
Passive opening 164-232 101-143 T0-99 43-61
Passive opening 233-317 144-195 100-135 62-83

Passive opening 318-419 196-255 136-179 84-110
with motorized
damper

Passive opening 420-539 : 180-230 111-142
with motorized
damper

Passive opening 540-679 ] 231-290 143-179
with motorized
damper

owered makeup Not

air applicable

A. Use this column if there are other than fan-assisted or atmospherically vented gas or oil appliances or if there are no combustion appliances.
B. Use this column if there is one fan-assisted appliance per venting system. Other than atmospherically vented appliances may also be included.
C. Use this column if there is one atmospherically vented (other than fan-assisted) gas or oil appliance per venting system or one solid fuel appliance.

D. Use this column if there are multiple atmospherically vented gas or oil appliances using a comman vent or if there are atmospherically vented gas or
oil appliances and solid fuel appliances.

E. An equivalent length of 100 feet of round smooth metal duct is assumed. Subtract 40 feet for the exterior hood and ten feet for each 90-degree elbow
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F_ If flexible duct is used, increase the duct diameter by one inch. Flexible duct shall be stretched with minimal sags.
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H. Powered makeup air shall be electrically interlocked with the largest exhaust system.




Combustion Air Requirements
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