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ELEMENT C: INTERIORS INTERIOR CONSTRUCTION

MASONRY FIREPLACE CONSTRUCTION
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Contributor:
Walter Moberg, Maoberg Fireplaces, inc., Portiand, Oregon.

pERFORMANCE CRITERIA

site—’dlﬂi“ firaplaces are typically designed to operate as open sys-
s, withaut clased doors but including screens, and be capable
.@f aither woot burning or housing certaln gas appliances. This s

e viagsices FOTM for the firenlace, used for direct radiant heat and

ambience.
nthis medel, three elements are integral to sustalning an efficient

sstion process, one thal aipels alf of the products of com-

i N
on from the firebox to the atmospehere:

st

. Carefully shaped engine: An efficient aerodynamic enclosure for

the fire

warm exhaust system: A properiy sized chimney of atlequate

neighit, canable of sustaining flue temperatures

. Qpen carburetor Conditionad makeup air from the room and
combustion air from the exterior, combined to create a positive
qow 2crass the opening of the fireplace and to efficiently feed
he {dry) fuel load

with all three aiements in balance, a fireplace will perforin as
tanded, not spilt smoke into the room and provida supplemartal
seal during the peak of the fire.

TRADITIONAL AND MODERN DESIGN

\asonry freptaces must set on footings and toundations built on
{irm seils. The massive waight of ali-reasonry assembfies is best
sapported on terra firma. Tn confrast ta hearth extensions, which
are ypically cantileverad to minimize the overall footprint, an engt-
qeerad footing karger than the foundation must be created for per-
manent stability.

Tygically, all-masony firenlaces are constructed with brick, stone,
w block, from footing to termination, lined with firebrick in the fire-
hox aad clay tles in the chimney above the smoke chamber. With
sore refined internal geometry, modern fireplaces are typicatly
built at various levels of a building and can set on engineered slabs
sipported by steel frames. Easily navigating structural elements,
fweight insuiated Ul-listed chimneys can offset without compfi-
cation and termingie in coversd enciosures. In this era of poilation
Lortret and energy awaraness, the moders fireplace incorporates
shvanced insulations and stainiess steels to house sensitive
edianst, confining fuel loads to smaller hearths that complete ¢om-
bustion.

TYPICAL SINGLE-FACE CONSTRUCTION

The most comman format for open masonry firepiaces, at least in
the fast few thousand years, has boen with a fireboy that is
giciosed In masonry with only one side {face) open 1o the room.
Thig aliows for an excellent combustion environment, incraasing
F0|nhustion temperatures and refleciing @ significant amount of
featinto the room. However, oper single-face fireplaces must also
ehaust the fire, smoke, and heat through @ throat and smoke
thamber into 3 flue, “powering” the flue, in order to maintain a
gonstan: flow 1o the exterior atmosphere. Following the route of
lhe F'mimney hackward, it geometrically “breaks” into the room at
the fintel—hence, called the chimney breast.

TRADITIONAL CONSTRUCTION

}fadwﬂona! fireplace construction supparts a damper al 8 narrow-
Irg 0‘ the firabox throat, at least 8 i, above the opening in the
tate, 4 tapered smoke chamber transforms the rectiinear flow
0 ’d!:’ and smoke from the firepiace into 8 square or round flue.
pa"_Smg of the smoke chamber reduces resistance, and gentle cos-
belfing can support the verticat coluran of cray fiue tifes, which rest
o fhe frebox mass. Tgeally, clay masonry is used in the smoke

INTERIOR CUONSIRULIIUN

chamber area. Tradifionally, masenry fagades and dampers are
supported at the opening with steel lintels; and at the rear, they
rest on the firebrick firebox. However, even hot ASTM-class fire-
brick wilf rise and fall with the expansion of heat and must remain
independent of the structural casing of the fireplace. Parmanent
mineralfiber insulation blankets are useful in buiiding fireboxes to
create room for expansion around metal, and to contain heat,

MODERN CONSTRUCTION

Modern fireplace canstruction is based on the lessons of the ages,
but utilizes advanced materials to optimize performance and inte-
grate with building programs. Abr ducts and insulation protect

MASONRY FIREPLACE SECTIGNS
3.124
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CHIMNEY

SMOKECHAMBER

|.
FIREROX

—

TRADITIONAL

ELEIVIENE % INIEREVRD

stegl-reinforced slabs, and continuously stoped rear walls reflect
heat both into fuel loads for better combustion and toward the
room for greater efficiencies. Heavy permanent mineral-fiher and
glass msylation enable fireboxes to heat up quidkly, and curved
refractory chimney breasis—based on 400-year-oid Luropesn
designs—create smooth airflows from the opening to the throat.
Insulated smoke chambers, lined with heavy steel forms, clay tiles,
or firebrick, continue the cause of better draft—key to vigorous
and clean combistion and safe for stick-frame construction.
Typically, there are CMU casings, iselated from the hot intarnal
chambers, which form permanent structural housings and are also
reinforced in seismic areas.

{ UL BETAL €H

1

SMOKE
CHAMBER

MODERM

Hots

RALTS
% Refer 9 Tales 3.127 and 3.128 for standard dimensions.

;??;ribﬂtﬂr:
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MASONRY FIREPLACE ELEVATIONS
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TRADITIONAL FIREPLACE DIMENSIONS (IN.}
3.127

MODERN

MODERN FIREPLACE DIMENSIONS {IN.)

3,128
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3.175 Refer to Tables 3.127 and 3.128 for standard dimensions.

3.126 Refer to Tables 3,127 and 3.128 for standard dimensions.

3.127 a. Assumes mirimum masenry tagade thickness of 4 in. to achieyse
minimum 20-in. code-required hearth depth.

b. Rerommended minimum net horizantal opening with damper blade
fully open, which varies by mancfaciurer

. To getermine flue liner outside dimensions (0.0}, cimensions are
efqua! to the inside dimension {1.D.}of the flue liner {3}, plus at teast 2 in.
Consult manufacturers for flue Ener sizing that matches or is the next

siza larger on round and square liners—dor example, 15-ia. round liner
(1) for 14-in. sizing, or 16-in. by -in. sguare iiner (Q.0.) with I-in,
wall thickness. Minimize use of rectanguiar liners to optimize firepiace
flue performance.

3128 a. Modern canstruction utilizes taller than code-minkmum throats
pf 8 in., incorporating firehrick above the chimney breast uniil the throat
is reached,

B, Most codes reguire minimum firebox and smole chamber masonry
thicknesses of 8 in. when at least 2 in. of ASTR firebrick is used.

¢. Metal chimneys must be fisted to UL 103HT and be tested for use with

masonry fireplaces. Exterior dimensions are typicafly 2 in. o

ok

greater than interior dimensions, and typically require 2-in. clearei®

o combusiibles.

Coniributor:

Waltar Mabery, Moberg Firepiaces, Inc., Porttand, Oregon.

EmRiOR-INTERIOR SITING

qinly, e siting of a fireplace is an imporiant consideration in
:e}tnrmance (cold exterior versus warm interior, for example), but
e 218 also important architectural programs thgt andate
:;satifm snd anpearance. In the last century, many sitings for all-
astnry fireplaces have ocourred oh exterior wails, where the
'wrat‘;ue masonry cladding of chimneys has Increased real estate
. les.

roicall this tocation for fireplaces creates a chironically coid
ardonment ¢or tirebowes and flues, diminishing combustion and
g terperatures, and impacting performance. Without exception,
s hetter to piace both fireplace and flue within the conditioned
ptarior oi a building, where fires and exhausts henefit from

- garmer conditions and more vigoreus flows from taller chimneys.

joeally, this 18 the modern setfing that also incorporates insulated
gagihers for even hetter and mere efficient conditions. Primed
.aﬁdir.suiate(‘s fles, top dampers, and glass doors can aid in opti-
g the performance 2t exterior focations,

FOUNDATIONS AND HEARTH SUPPORTS

Faglings '8 desigred to accommodate the intended lead on spe-
e soils. Comraanty, 12-in.-thick footings, which extend 6 in. past
nindation walls, form an adequate base. Corbelled masonry foun-
- dation walls, capped with engineered cantilevered concrete slabs,
gravide noncembustible suppart for hearth extensions and may

istegrate combustion air and ash dump featuras. In modern build-
ings, Wghrtemperature and high-psi-rated glass insulations protect
gpelreinforced stabs from hot firebrick hearths. These slabs are

| FQUNDATION AND SUPPORT METHODS
1129
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A
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s
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TRAVTIONAL FOOTING

engineered knto the steel frame STFUCTUrES O ROMES d0U LULUIIGY,
sad must provide adecuate clearances to combustible ceflings
below, Typically, 3 4- to 6-in. thick slab is large encugh for a hearth
extension. Lighter-weight fagades and metal flees are often used
to reduce working loads.

COMBINATION ASH DUMP
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LAFIVIEI LA FEWFTY M

Combustion air is tynically a code requirement, and must be prop-
erly sized, routed, and terminated to assist, rather than defract
from, performance. Traditionatly, many open fireplaces have air
outlets built fnto firehox sidewalls, creating only “dilgtion air” that
redices chimney temperatures rather than serving combustion. Air
sutiets must e placed symmetrically in front of or peneath the fuet
load. Typically, 6-in. round or 48-n? rectangle ducts with larger
axterior grilles will service medium fuel loads, although in-line
dampers help in controlling the negative effacts of wind loads on
extarior walis. Combustion air supplying the firebox is nat 2 sUb-
stitute for substantial contitioned makeup aiy, which must he sup-
wlied from the room. Although not definad in the cade, makeup air
is a much larger quantity of alr, and vital to spili-free operations.

SUB-HEARTH AIR FRAME
3131

AR DUTLET DEFLECTOR
WITH ASHLIP -

— SUB-HEARTH
f

/ INSULATED
} COMBUSTION ATR
: / TNLET DUCT —=-

/ ) |
o }

MODERN HEARTH WITH s
THSULATION EXTERIOR AIR 4
UNDEREAYMENT ——-— INTAKE GRILLE —

LINTELS AND THROATS

A minimum of § in. of verficat masonry is required hefore the fire-
now can be brought to its narrowest paint—the “throat”
Traditionaily, steei iintels, surfaced with mineral insulation, have
supported metal dampers at the throat.

CHIMMEY BREAST AND SMOKE CHAMBERS

In recent decades, there nas been expanded use of refractary or
clay chimney breasts, which form beth the structural linfel acress
the opening and a carefully curved corbelling to the throat
Individual or precast blacks or tiles, hung oa cteel tubes of angles
craate warm air foils, which draw room air info the throat ai the
point where fireboxes are maost vuinerabte to spilling smoke. From
she throat to the chiimney, caretully formed smoke chambers frans-
form the flow of gasses out of the firebox and into the flue, with an
aerodynamic transition that avtids abrupt changes.

Typically, bullding codes limit interior wall slapes of smoke chasy-
hars to 45°. Traditionally, clay-masonry plenums, parged smooth
with high-temperature cement, are handerafted by skilled masons.
Miodern firanlaces now incorporate prefabricated linings of heavy
steei or fireclay, which assure good geowetries. Ideally, the mod-
ern firepiace smoke chamber is akso lined with permanent mineral
or ceramic insulation, to begin the warm and protected path for the
producis of combustion created in the firebex.

Eﬁtr%butur:
ater Hoberg, Mobarg Fireplaces, Inc., Portiand, Oregor.
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CRITICAL CODE-REQUIRED CLEARANCES
3.132

INTERIOR CONSTRUCTION
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Contributors:
W_a\ter Maherg, Moherg Fireplaces, Inc.,, Portland, Oregon; Brian
Trimbte, PE, Brick Institule Assotiation, Resion, Yirginia.

m

7yPICAL MULTIFACED CONSTRUCTION DETAILS

T creste yisual options for fire viswing from different rooms of
jram 4 13068 of points in a singie room, designgrs are given wide
{ee\«ray gy current codes. However, more openings and/ot open
jaes reaie challenges for firepiace opera{ipn& Uni;ss fuel ioads
inorease with opening sizes, the same heat is powenng flues that
mustmainta‘m alrfiows/pressures over larger areas. Duat-face, or
agg- e OUUR," fireplaces must be carefully constructed and have
{aller chimneys tg rreate adequate draft for their additional open-

i conditions.

pUAL-FACED, SINGLE FLUE
3,134

CORBFLLED THROAT
[AK, 15° SLOPE} o

1/7' MINERAL

LARGE FIREBOXES

As fireboxes incraase in size, 50 must the throats and smoke charm-
hars. Howaver, if the fuel-toading areas and chimney height do not
increase proportionally as well, then the building blocks for good
performance wilt be ahsent. Larger firepoxes aiso require greater
care in sizing and design.

STRUCTURAL OBSTACLES

Firaboy fives should prevail in the comgetition for building space,
nut sometimes there are significant structurat obstacles that
require adaptation by the firaplace. That said, smoke chambers
must have hatanced and symmetricaily placed flue connections,
and chimneys cannot offset greater than 30 degrees off vertical,
and omy with & maximum of two offsetiing runs.

e CONTROLLED IN-LINE
BUTTERFLY DAMPER
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CLAY MASONRY
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. \\\
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NN s INSLLATION

o - PR RN
. o o] e ENGINEERED
I e =T REINFORCED SLAB

ELEVATION

TWIN-FLUE DESIGNS

Twin flues, aerodynamically connected with split smoke chambers,
can share the requirements of exhausting flue gasses, but they
must be balanced before they terminate, or one flue will compete
with the other. Refoining flues and draft lnducement are two ways
to balence their draft.

— CONTROLLED
BUYTERFLY DAMPER

— CORBELLED/PARGED
CLAY MASONRY
SMOKE CHAMBER
{8 MIN. THICKNESS)

— DAMPER-ACTUATING
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_-— WEFRACTORY
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ASH DUMP

SECTION

E?ntrlbﬁlor:
Wi
AT Moberg, Moherg Fireplaces, Inc., Porifand, Cregen.
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DUAL-FACED, TWIN-FLUES

3.135
CONCRETE MASONRY —— FLUES
FIREBOX CASING -~ i
7 /o= 2" MINERAL FIBER
Al TSULATION
; ' S

COMBUSTION AIR QUTLETS —— /

/
2-1/2° TAPERED FIREBRICK FIREBOX — //"'
BAIMIMEIN TOTAL MASONRY THICKNESS
PLAM

SMOKE CHAMBERS

Traditionafly, multifaced masenry fireplaces have depended heavily
on steel-form smoke chambers, given the compley shapes reqaired
w1 smadl volirses—although efficient eorbelled designs are possi-
ble. Recently, engineerad slenums with code-equivalent insulated
enclosures have given new potential to old ideas,

PROJECTED FIREPLACES

Some design programs seek even greater fire-viewing potential,
with openings on three sides, or faces. Traditionally, peninsuia
dasigns with steef columns have provided a variety of multi-sided
geometries. Modern adaptations actually hark back fo ancient
times when hracketed stone lintels projected from structural walls.
With stee! reinforcing and UL-isied metal chimnays, the modern
“arojected” fireplace offers a wide variety of architectural forms,

PENENSULA FIREPLACE WITH STEEL COLUMNS
3136

e UL LISTED INSULATED
e CHIMNEY
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o T DAMPER
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|~ STEEL LINTELS
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A 20" MIN. WIDE HEARTH
EXTENSION ON 3 SIDES

INTERIOR CONSTRUCTION
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-
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SECTION

MODERN FIREPLACE PROJECTED FROM REINFORCED WALL
3.137

Ut LISTED INSULATED METAL AERODYNAMIC

CHIMNEY ——

CHIMHEY BREAST —

IN-LINE BEITTERFLY
DAMPER oo

STEEL SUPPORT
INSULATED STEEL
SMOKE CHAMBER

NON-COMBUSTIBLE
ENCLOSURE ~-

STEEL WALL SKIRT —

REINFORCED i

20" MIN. WIDE HEARTH |
SUPPORT WALL —-

EXTENSION ON 3 §1088 —

o REFRACTORY CHIMNEY
BREASTS

Contributors:

Mialter Maberg, Maberg Fireplaces, Inc., Partland, Oregen; Richard dJ.

Vituta, ATA, Gak Leaf Studin, Crownsvillz, Maryland.

e UL LISTED "WYE" TRANSIT ¢

e MANUFACTURER'S Gt EARMe;

Tl TAPERED FIREBRICKTEROY |

;
£

OPEN-SUSPENDED‘ DE$IGN

ar M8 nitimate 0 fire viewing, suspe;xcﬁed hoods, traditienalfy
a0 restaurants, offer aerodynamwclexhassts over lcustum
rasoney nases. Typically, these aerodyramic hoods are engmeefed
with exnaust fans {as in kitchens). Alternatively, there are UL-list-
ad freplaces with fireboyas and hearths that are suspemjecj com-
pletely in the air, and some that even rotate for alternate viewing

positions.

QPEN AND SUSPENDED FIREPLACES
3.138

- UL LISTED
INSULATED
METAL CHIMNEY

- STEEL SMOKE
CHAMBER

2% MINERAL
FIBER THERMAL
INSULATION

ENGINEERED
STRUCTURAL
SUPPORT

ALRODYNAMIC
STEEL FORMED
CHIRMNEY
BREAST

- COMBUSTION
AIR DUCT
SYSTEM

g&-
FIREBRECK
HERRTH ..,

CUT STONE
FINISH

2" GLASS
IMSULATION

OPEN SUSPENDED HOOD - SECTION

INTERIOR CONSTRUCTION ELEMENT C: INTERIORS 32!

TYPICAL CHIMNEY AND TERMINATION
DESIGNS

OPEN-TOP FLUES

Traditionally, in North America, clay-tile-lined masonry chimneys
have heen built “open-top™ and exposad to exterior conditions.
When operated frequently, these flues dissipate moisttee from the
internal heat of the fireplace. Howaver, masonty chimnays must he
flashed and firestopped to expel moisiure and achieve the required
5.in. clearances to combustibles, as shown in Figure 3.139.
Alsarpatively, certain Ul-lisied chimneys, constructed with in-line
drains, can emulate traditional masonry programs, inciucing deco~
rative chimney pota.

— CUT STONE HEARTH
e EXTENSION

_—— GASLINE
CONNECTION
AND SHUT-OFF
VALVE

e COMBUSTION
AR OUTLETS

S— GASLOG SET
GRATING

"\ FIREBRICK HEARTH

MASGNRY BASE FOR OPEN SUSPENDED HOOD - PLAN

COVERED FLUES

Whether masonry or metal fiues are used, all chimneys penefit fram
being covered and protecied from the elements, as indicated in
Figure 3.140. Minimum areas of frae epening must still be designed
with four timas the cross-sectiongl area of the fiue. When creating
custem terminations, follaw the mimmum guidelines of each flue
manufacturer. Custom terminations with circular screens and
remavable chimney cover plates wil aliow for long-term mainte-
nance of the flue system.

o UL LISTED
METAL CHIMNEY

— ENGINERRED
STRUCTURAL
SUPPORT

-~ MANUFACTURED

A UL LISTED METAL
FIREBOX

S /

e MININURA
HEARTH PROTECTION

FABRICATED SUSPENDED FREPLACE

Conripyggs-
Yaltpr 1 N
e Moberg, Moberg Fireplaces, Inc., Portland, Gregon.
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TRADITIONAL CLAY-TILE MASONRY FLUES
3.139

_— DECORATIVE CLAY
CHIMNEY POT

REFRACTORY
FLUE JOINTS

= MIN. 4" THICK
PRASONRY
CHIMNEY

H...J
e 2 ML CLEARANCE
. TQ COMBUSTIBLES
‘ / THROUGHOUT
I MASONRY
A FIREPLACE

TRADITIONAL CLAY TILE MASONRY FLUES

INTERIOR CONSTRUCTION

- CLAY CHIMNEY POT

1/8" MY, REFRACTORY
FLUE JOINT, ASTH C199

- JOINT SEALANT

MORTAR WASH

47 MIN. THICK
BAASOMRY CHIMNEY

1 MAX; 1/72° MIN.
AIR SPACE

DETANL A

e

— METAL FLASHING AND
" FIRESTOPPING

FIRE SAFING

.y
e

TN 7% 1IN, CLEARANCE
70 COMBUSTIBLES

e MASONRY CHIMNEY

—— 2RI CLEARANCETD
COMBUSTIBLES THROUGH

DETAILC

N
—— FIRE SAFING

Contributor:
\Waiter Mobers, Moberg Fireplaces, Inc,, Portland, Oregon.

R
1.140

o~ 28-GA. MEN, FIRESTOPPUE ©

FIV J Lo AR N RF A% B WFI¥ s & BB = % = o sw
DERN UL LISTED METAL FLUES

e SCREENED CAP AND COVER AS
- REQUIRED BY LOCAL CODE

,,,,,,,,,,,,,,,, NON-COMBUSTIBLE FRAMED
CHIMNEY TERMINATION

= RESUPPCRT OF CHINNEY

————— UL 103 HT-LISTED METAL
/ CHIMMEY LISTED FOR USE
WITH MASONRY FIREPLACES

FRESTOR AND
RESUBPORT OF CHIMNEY ———.____

RUCHOR PLATE —.__ T RADTATION SHIELDING AS

- ; -4 REQUIRED BY MANUFACTURER

WASONRY FIREPLACE ——

T

(=3

Rx Mo B W H Mt B W R

WEATHERPROGF

FLASHING “—,

. REMOVABLE CHIMNEY .
ACCESS COVER

~ IMSULATED
DRIP/DRAFT PLUG

- ANIMAL/SPARK
SCREEN AS REQUIRED
BY 1.0CAL COBE

SLOPED FLASHING

RE-SUPPCRT OF
CHIEMNEY

TMSULATED UL LISTED
MIETAL CHIMMNEY

NON-COMBUSTIBLE
FRAMED CHIMNEY
TERMINATION

DBETALE

-~ RE-SLPPORT AND FIRE
STOPPING

- MIMIMUM CLEARANCE

AS REQUIRED BY
MANUFACTURER

- SINGLE WALL METAL

A,

DETAILF

RADIATION
SHIELDING A5
REQUIRED BY
MANUFACTURER

- RE-SUPPORT OF
CHIMMEY

TNSULATED UL LISTED
METAL CHIMNEY

_-—— COMBUSTIBLE
FRAMING

INSULATED UL LISTED
METAL CHIMNEY

- MINIMUN CLEARANCE
TO COMBUSTIBLES AS
REQUIRED BY
MAMUFACTURER
{TYPICALLY 2

“—— NOR-COMBUSTIBLE
FRAMING

“— ANCHOR PLATE
MASONRY FIREPLACE
- 4 MINIMUM

CLEARANCE AT REAR
OF FIREPLACE

Elunmbumr:
elar | _
%t boberg, Moberg Fireplaces, Tnc., Partiand, Oregon.
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OPEN-TOP METAL FLUE
3.141

INTERIOR €O

DECORATIVE CHIMNEY POT ——-.__ H

SLOPED FLASHING AT
3/4" PER FOOT

—,

NRNS

S

MASONRY CHIMNEY

TERMINATION —— T MAINTENANCE ACCESS
COVERED MASONRY CAP
3.142
RERMOYABLE CHIMMNEY ACCESS COVER  ~—- - JEATHERPROOF
FLASHING
SMENTMUM 2/3 DIAMETER OF FLUE —._
SLOPED FLASHING ——-..___
—
— .
- INSL:ATED DRIP/DRAFT
PLUG
1 T ANIMAL/SPARK SCREEN
o AS REQUIRED BY LOCAL
4l CODE
i ’ T
=Ny - — RE-SUPPORT OF CHIMNEY
U
iy
S A
S OTD T
INSULATED UL LISTED } 4 oAl T MASONRY CHIMNEY
METAL CHIMNEY SYSTEM " ek G TERMINATION
CRITICAL CODE-REQUIRED CHIMNEY CLEARANMCES
3.143
ET ’ HEIGHT ABOVE
!.ESS THAN lﬂ'l - LESS THAN 10" -, & ﬁL}R‘ EHN\!“}.—FD ANY RODE
T 7 I SURFACE WITHIN
¥ % + o e 10 HORTZONTALLY
3 CCHIMMEY =1 P! cHmanEy A
i PIMINGAS B ‘ = Do pIN, GAS | CHIMNEY
YENT OR B B | | venT OR |3 MIN. GAS
[ TYPELVENT 5 — A TYPE LVENT | VENT OR
|2 MIN, i | TYRELVENT
% | 2 MIN.
> T
: % . oA H \@
- [ ’ >
/ NOTE: 4
" CHIMMEY OR VENT WO HEIGHT ABDVE PARAPET REGUIRED WHEN DISTANCE FROM

TERMINATION LESS THAN L0' FROM RIDGE, WALL, OR PARAPET

NSTRUCTION

e NVERTED CONE SCREEN

AS REQUIRED BY LOCAL
CODE (TYPICALLY 4x AREA)

TERMINATION SUPPORT
ASSEMBLY

INSULATED UL LISTED
METAL CHIMNEY SYSTEM

= INLINE DRAIN SYSTER

MORE THAN 310° |
e

{0 orvEw

|~ WALL CR
i/ PARAPET

/

WALLS OR PARAPET 16 MORE THAN 10 i

TERMINATION MORE THAN 10' FROM RIDGE, WALL OR PARAPET

Contributors:

Grace S. Lee, Rippeteau Architects, PC, Washington, DC; Brian E.
Trimble, PE, Brick Institute Association, Reston, Yirginia; Walter
Moberg, Maberg Fireplaces, Inc., Portland, Oregon.

— CHIME ¢

CHIMNEY SIZING ‘ . .
oyerdll ChimREY hefght, chimney size, and firebox opening area are
igeely refatad: See Figure 3.144 for optimizing cgndmons. Largar
s require taler chimneys to provide equivalent perforar-
j‘:*‘cefmme'timas tailer than the mintmums reguired by code.

.\LEAN-BURNING FIREPLACES
Eaan‘bumi”g fireplaces inciude Rumford fireplaces and masonry

neters.

gUMFORD FIREPLACES ‘
There are many emerging designs for so-called clean-burning fire-

glaces, and some of the most poputar huiid on the popularized con-
capts of Caunt Rumford, an eighteenth-centary designer/inven-

~pgrfscientist. Although the concept of particulates {now measured

HEFA standards) was not yet un@erstood, this designer built upon
furgpean traditions and adder his own featuras. Thrpugh.expenv
reriation, efficient masonry inserts were created in bmclf and
sstiron, and fitied vacuous fireboxes around London, resultmg in
an cpen/radiant heater concept that has {asted for two ceaturies.

ey teatures in this design include sbliquely splaved firehox side-
wafls, which flare at 45° and reflact heat back into the reom, and
the resurrection of the French/Itaflan curved chimney breast,
which make for goocd aerodynarmic flows and minimized rasistance,

TRADITIONAL DESIGNS

(e popuiar version of the Rumford emulates the very shallow fire-
boves of earlier designs, and has won an syception for that in the
bildlag code. When fired with wood in “tee-pea” style, i has
qpvan both efficiant and cieaner-burning than other traditional
{esigns, This design typically lncorporates vertical rear firebox
aells with narrow throats, and minimizes the overall firenlace faot-
ariilt in plan. Tatler openings allow for larger radiaot firebox walls
and increased haating efficiencles.

AUMFORD—TRADITIONAL CONSTRUCTION
3.145

BEY I Zuw BHE WF AR

G T BV WF

CHIMNEY SIZING CHART FOR FIREPLACES

3.144
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ot . Contributor:

L5
1t

g iradit‘ronal Rumdord designs may be constructed with inner
5 85 shallow as 17 in., {compared to standard 20 in. minimum), but
8% an adequate additional hearth extension o protect com
b |l{nrs dlring operations.
" Si‘”:r Sumford designg may nat aasily employ sguare or g‘auné
Siy df{'f‘m Figure 3.144 are typical minimum rectanguiar d\mgw
¢ (WiBth) by JI length). Consull manufacturers for matching
Ur:; five dimensians. Minimize rectangularity of fue to optimize
Alence,

Walter Mobery, Mobery Firepiaces, Inc., Portlang, Oregen.
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RUMFORP—MODERN CONSTRUCTION

INTERIOR CONSTRUCTION

3.146
UL LISTED INSULATED
METAL CHIMNEY SYSTEM ——__
2" WINIMUM CLEARANCE TO T
COMBUSTIBLES \
S~

CONTROULED IN-LINE BUTTTRFLY DAMPER

HIGH-TEMPERATURE
STEEEL SMOKE CRAMBER LINING — - ____

REFRACTORY 'RUMFORD*
CHIMNEY BREAST

HIGH-TEMPERATURE DOOR -—,

UL METAL
CHIMNEY

L

e
wl

=3

A

Wity
B

i " MINERAL FIBER THERMAL
T INSULATION

= CONCRETE MASONRY CASING

.-~ FIRESRICK FIREBOX

- CLEANBURN GRATING

-

F
§ FIREBOX Yy

T e A MINIMUM CLEARANCE YO
- T COMBUSTIBLES BEHIND FIREBOX
j <
T ~
COMBUSTION e " T
AR CUTLET — o + T COMBUSTION AIR INLET DUCT
SECTION
CLEAN BURN GRATING . COMBUSTION ATR 49 ATHIRUM CLEARANCE
, . INLET BUCT —— TO COMBUSTIBLES
2 MINERAL o e BEHIND FIREBOX
FIBFR THERMAL INSULATION —._ ™~
S e . e CONCRETE
SPLAYED ‘RUMFORD! Ny S HAASONRY CASING
SIDEWALLS —._ .
e ; FIREBRICK FIREBOX
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FRAMITNG —~ - R . COMBLUSTION AIR OUTLET
.. / \\ ] -
N\ = o s ¥ A 74 :
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Eisiriined ! e e —!
: s \ ; P
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OPTIONAL GAS LINE AND g | ! iy A e 2" MINIMUM CLEARANCE
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OPERATIONS — | s 55 T RESIDE FIREBOX
MIN. | g RE -
NON-COMBUSTIBLE .~ = s =T [YPICAL HEARTH

SURROUND

PLAN

™.
e HIGH-TEMPERATURE DOOR

EXTENSION

MODERN RUMFORD FIREPLACE CONSTRUCTION
DIMENSIONS (IN.}
3.146

A B C|p2|E F |G H i
36|30 20 i35 LG |435p 20 |31 ] 13
42 §335] 20 |135 |6 147 |24 13 113

AL P48 28 |125 | 65 1535] 24 ¢34 1 18
34 143 27 1135 | 65 |565] 28 | 36 | 17
60 |47 24 (135 | 7 teD5| 32 138 19

MODERN METHODS
Recent developments in clean-burning fireplaces have imprg
the 200-year-old phenomenon and been atapted to modern gy

Still built with 45° side walls and curved chimney breasts, this desy

aiso has & sloped rear wall for hotter/cleaner firebox temperatys:
Designed to accept modern gratings, it can be enhanced wth desg,
dogr operations-—-triplag #ts efficiency and raducing the emissy’
of potiuting particulates. Manufactured masoary COMponents ty
calty utilize 2 fully insulated core that protects the masonry cawmy:
and fave built-in air channels to improve combustion.

MASONRY HEATER CONSTRUCTION
Site-bullt masanry heaters are & unique class of masonry fiy.
places that started in Europe 500 years ago. Masonry hesis
make use of two hasic principles to obtain high-temperature
hustioh and haating efficiencies:

+ Controlled air intake to the combustion chamber /firebox
+ A heat exchange system of baffled chambers through whick b
combustion gasses are circutated S

Sych heaters are intrinsicaily efficient and elean-burning dev

Many of the site-built masonry heaters (or masoary “Sﬁoves“}m‘:_

in North America are adapted from those used in northern and
ern Europe, which were employed for cooking as wiell as heat

Modern masenry heaters come in 8 wide variety of shape
sizes and materials. The size and jayout of the house, the ¢f
and the needs of the homaowner are all considered i the 8
of a masonry hieater. For optimum performance, it should be loc
ed near the center of the house.

Miasenry heaters may be custom-built on-sfte, or assembled
fanricated components, Modern masonry heaters may tncerp

fire viewing, bake ovens, stoves, and warming henchas. IHEE L

masonry heaters, heated exhausts are drawn dows from the
the smoke chamber through baffles on the insides of the ned
while room air rises by convection along the exterigr surfaces
the masenry. This construction atiows for even heating of !
masonry and efficient radiant heating of the room. Baffles
verge belaw the firebox and open out to the flue at the base |
chimney, or rise again for fop-venting designs.

CLEARANCES AND REQUIREMENTS )
ASTM £ 1602, "Standard Guide for Construction of Splig Fusl Bm‘“x‘
Masonry Heaters” providas dimensions and tiearances. In addit
it's tmportant to be aware of two safety concerns that apply 0BT
masonry heaters but that are not fisted in most buiing roges:

« integrity of the enclosing wails of the heater
- Temperature of the exterior surfaces of the walls

To maimize the integrity of brick-buiit masonry heater walls
should be designed with two wythes of brick (per ASTME 26
62 for facing brick) with a nominal 1-in. airspace petweed th
The airspace is filled with a compressible, noncombustible ma L;‘
al stich as mineral fiber insulation. Ta safeguard against the effe
of the higher surface temperatures of the heater, a mimimum L
dearance should be observed between the eater ant &
hustibies; and there should be a 20-in. exiended hearth in front

For specific clearances and other reguirements, consil AS
1602 and local codes. Many clearances may be reduced if a8
neered protection system is provided.

NOTES

3.146 a. Moderr Rumford fireplaces designed for closed-door opera-
tons require taller throats, and benefit from more than the minimum &-
in. surround requirement, to dissipate heat from iintel/chimney breast
areas.

b, Metal chimneys must be isted to Ui 103HT and be tested for use with
masanry fireplaces. Exterior dimensions are typically 2 or 4 in. greater
than interior dimensions and typically require 2+in. clearances to com-
bustibigs.

Contributor:
Vialter Moberg, Mobery Fireplaces, Inc., Portland, Oregon,
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ci.E-ARANCE TO COMBUSTIBLES FOR MASONRY

VEATERS
3147
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— HEATER
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~— WMASONRY
| HEATER

FREBOH OPENING. = " 48" TO COMBUSTIBLE

HERRTH EXTENSION — WMATERIALS
HASONRY HEATER
3.148
CLEANOUT —

FAHELST GAS QUTLET —.
.
HOREZONTAL CHANNEL ——, ™

CLEANOUT —,
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W) —,

UPDRAFT  F
THENNEL —— 55

DOWNDRAFT
CHANNEL -k

> FREROX
= FIREROX DOOR
S COMBUSTION ATR
" HEATER BASE

7 HEARTH EXTENSION

GERMAN TILE/BRICK HEATER (GRUNDOFEN)

URDRAFT

CHANREL —-—-
BOWNDRAFT
cHanme ——f
EIREROY =y

INIERIUK LCUNDIRUWIIUVH

KACHEL (MASONRY e ChEPING

HEATER TZLE) (2° /st

NOMTNAL, TP /o — exmausT
GAS OUTLET

| lol

SHUTOFF
DAMPER

e HEARTH EXTEMSION

SWEDISH TILE HEATER (KAKELUGEN)

ol B BV B EG B Wtk HEW A

CHIMNEY —-~.. e 1" ATRSPACE,
T | NOMINAL
SHUTOFF DAMPER ~— /
N { e FLUE LINER

BYPASS DAMPER
CAPPINGSLAB —

THERMAL
INSULATION —

FIREBRICK

BAFFLE
CHAMBER, TYB. —-

Y
"—— FIREBOX DOOR

FINMISH (FOUNTAIN-STYLE} HEATER

Conlrhugors:

Pnrtlan(;:l Gregan,

ﬁiaier A;sociatian of Merth America, Randelph, Verment; Tinothy B.
gsczﬂa:o: Washington, DC; 8rian E. Trimble, PE, Brick Industry
CEtion, Reston, Virginiz, Waiter Maberg, Moberg Fireplaces, Inc.,

Ban 8% B W R oW o —_
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MASONRY HEATER (continued)

INTERIOR CONSTRUCTION

3.148
INSULATION <o - EXHAUST GASOUTLET
CAPPING SLAE —— // e BYPASS DAMPER
VERMICULITE BOARD N z
MANTEL oo _ s
e
MASONRY CASING o
o I

HIGH-TEMPERATURE
GLASS DOORS

AIR WASH

ASH DUMP — e T

PRIMARY/SECONDARY AIR CONTROL

NORTH AMERICAM HEATER

MANUFACTURED FIREPLACES

Wood and gas are the two types of factory-built fireplaces
described in this saction,

MANUFACTURED WOOD-BURNING FIREPLACES
Underwriters Laboratory Standard UL127 is the national standard
for this category of firenlace, recognized by ICC codes for the test-
ing and certification of factory-built fireplaces. In recent years, it
has been updsted and supandad to include the develapment of
highertemperature chimpeys, closed-doar systems, and the add-
ticn of decorative gas appliances. Undtie the generatizad and pre-
seriptive building codes for masenry/site-built fireplaces, this
standard prescribes the methods that determine the specific clear-
ances for each individual procuct and their "listing.”

Designers must consuit the manufacturer's installation instruc-
tions, to verify relevant sizes, clearances, and operating require-
ments. In general, follow these guidelines:

- Verify codes for maximum and minimum chimney haight claar-
ances above roof deck.

+ Ensure that chimney pipe has a 2-in. cearance to combustible
surfaces. In a multi chase installation, mstail chimney pipes 20
in. apart, center to center. Tha chase top must be constructed of
nencomblstible material.

+ See manufacturer’s recommendations for chimney joint band
and stabilizer locations.

—— UPDRAFT CHANNEL

DOWNDRAFT CHANNEL

— OUTSIDE AR TNLET

/o
5

S FIREBOX

« tse a firestop whenever a ceiling, floor, or sidewaf! is penetrated.

« Although no special floor support (s usually necessary for fabri-
cated firaptaces, check local/state codes to verify exact require-
menis.

- Yerify thal facing moterfal does net ohstruct ouvered or
sereened arca at sides, top, or bottem of fireplace opening.
Note, however, that noscombustible finishing material may be
used aver the biack metal on fireplace fronis. See manufactur-
er's specifications.

+ Inadequate ventilation can oceur from air conditioning, heating,
or other mechanical systems that generate negative air pres-
sures  the fireplace room, so plan for proper ventiiation to
ensure a smoke-free operation.

+ learn the maximum horizontal disiances and offsets for outside
air accass ducts.

+ A noncombustible hearth extension must extend at feast 8 in. on
aither side of firebox openings and 16—20 in. in front of firebox.
Refer to manufacturer’s instructions,

« fistances from sombustible walls perpendinylar to the front of
the fireplace, including mantals, vary, so consult the manufac-
turer's specifications.

« Install outlet grilles at least 10 in. below the ceiling for a ducted
heat-circulating fireplace.

= Place room furmishings sich as drapes, curtains, and chairs at
teast 4t from the firebox opening.

MANUFACTURED FIREPLACE DESIGNS

3.149

DOUBLE-WALL
METAL CHIMNEY - _——

HEATED AIR

RETURN-TWIN
DUCTS

INTEGRAL
STEEL GRATE

FLUSH HEARTH -
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METAL
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FLUSH
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DAL FACE - RADIANT

CORNER RABIANT
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- REFRACTORY *

- MESH SCREEN
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ROOM AR ENTG

WITH OPTIONS
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ACCESS
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FIREBOX
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DUTSIDE A
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ACCESS

WAL
CONSTRUCTE:

METAL CHIME
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- GAS STARTER
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(GLASS DOOE
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GRATE
ELUSH HEX

Contributor:
Yifalter Moberg, Moberg Fireplaces, Ing., Portiand, Cregon.

{GLASS DOOKS -

S STARTE T

DOUBLEWALES

REFRACTORY 73

INTEGRALSE T

T SIOES

TYPICAL MANUFACTURED {WOODB} FIREPLACE
|NSTALLATION
7150

{UITIONAL LATERAL SUPPORT FOR CHIMNEY
0VE R00F (OR ENCLOSED IN CHASE) —.__

JONCOMBUSTIBLE ROOF FLASHING MATNTAINS
UM CLEARANCE ARCUND CHIMNEY ——_

SUPPORY STRAP O RAFTER SUPPORTS CHIMMEY -

FIRESTOP SPACER ON FLOOR OF ATTIC

CHIMNEY ——

COMBUSTIBLE FRAMING/HEADER RESTRAINED
BY -SHAPED STANDOFFS (SPACERS) —\

QUTSIDE COMBUSTION AIR ———"

WANUFACTURED GAS BURNING FIREPLACES
Ges-firad, manufactured fireplaces and appliances are now gov-
armed by the American National Standards Institute, under a fami-
iy of specific standards know as ANST 221. The proiiferation of gas
log seis, inserted into existing masonry and factory-built fire-
piaces, and the diversification of vented and unvented products ias
e o a confusing array of standards. Generally speaking, so-called
vellow fiame hearth appiiances are classified according to their
rimary function as a heating device, or their decorative role in
simulating wood {1.e., yeltow flame) fires.

f‘-\s with Ul-isted woad-burning appliances, these devices must be
instalied according to the specific requirements af their listing and
aproved manufaciurer's instructions. In general, the following
aaply:

* Venled gas fireplaces utilize either B-vent or direct-vent flues,
bt the fiues are not interchangeatle Detween appliances.

* Veated gas fireplaces and ksted gas log sets reguire automatic
ignition cutoff devices for safety.

* Bvent flues include both totally vertical and combined vertical
snd horizontal configurations, but they must terminate verticak
v See the manufacturer’s specifications for  fle
Ttte/hetght/termination requirements.

* Direetvent flwes Ingiude both totatly horizontal and combined
horizontal and vertical configurations, but they must terminate
according to their listing, See the manufacturer’s specifications
fg\% llve route/neight/tarmmation requirements and minimen:
tistances to features on outside walls,

" S8ted vented gas log sets require working fireplaces with per-
Manently opened dampers and fireplace screens.

* Unventeg gag log sets are not permitted i alf jurisdictions and
M3y not be used as the sole source of heating in a dwelling,
Comsul local code requirements and the manufacturer's specifi-
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= CHIMMNEY TERMINATION
au EXTENDS TO MINIMUR HEIGHT

e CHIMMNEY PENETRATES ROOF,
e PREFERASLY WITHOUT
AFFECTING ROOF RAFTERS

e 15° OR 30° FLBOW FOR OFFSEY

——— FRAMING HEADED OFF IN
CEILING JOISTS

e ENCLOSED SPACE ABOVE AND
e ARDUND FIREPLACE

e MANTEL AND SURROUND

o DECORATIVE FACING AND TRIM
e FACTORY-BUILT FIREPLACE

e HEARTH EXTENSION

—— PROTECTIVE METAL SEALTNG
STRIP(S}

cations for mintmum requirements for firebones/firepiaces con-
taining these devices,

- Most gas freplaces and appliances are designed for use with
either natural gas or propane fuef, but not both. Ensure that the
peoduct is specified for the correct fuel source and that the
instatlation and gas fine construction conform to the Natisnal
Fuel Gas Codes (ANSI 7231, NFPAS4)

TYPICAL DIRECT-VENT (GAS) FIREPLACE
INSTALLATION
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c.“ﬁkréhutors;

i}ler_ Moberg, Moberg Fireplaces, Inc., Porfiang, Oregon; Hearth,
% and Barhecue Cducation Peundation, Arfington, Virginia.
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MANUFACTURED STOVES
This section covers two categories of manufacturad stoves;

+ Solid-fuel heaters
+ Decorative gas appilances

SOLID-FUEL HEATERS

Metal solid-fuel heaters efficiently heat araas ranging i size from
a singie room Lo an entire house. They are classified according 1
the fuel that pewers them, either woodstoves (cordwood) or pelfet
staves {densified biomass)

Woodstoves manufactured today burn both sofiwood and hard-
wood species of cordwood, which have variable moisture and Btu
content, but are readily accessible and manuaily preparad for use.
Pellet stoves resemble standard woodstoves, but that is where the
stmilarity ends. Pellat stoves burn nellets that are manufactured
fram waste materials, such as sawdust, mst hults, and occasional-
ly unprocessed shelfed corn or fruit pits.

BURNING TECHNOLODGIES

Current EPA reguiations for solid-fuel appliances have rasuited in
woodstoves significantty more efficient than thase produced nrovi-
ausly, The key to efficiency is igniting and burning the smoke and
gasses reieasad during combustion, particularly during extended
and reduced-heat burns. Burning smoke and gasses reduces fug!
consumption, polluting emissions, and the frequency of chimney
maintenance. Woodstoves must meet EPA standards for efficiency
and cleanliness of burning. These standards differ for catalytic and
noncalaiylic technology, and within the latter category, for wood-
burning and pellet-burning stoves.

APPLIANCE CONFIGURATIONS;
Both woodstoves and pellet stoves can be configured as free-
standing, a fireplace insert, or buflt in,

+ Freestanding appliances are efien chosen in new construction
of for renovation when ngo chimney exists.

+ Fireplace inserts are often Used to retrofit an apen fireplace to
increase efficiency and heat qutnu,

+ Buill-in heaters are chosen fo achiave the lnok and performance
of the firenlace insert without the expense of building @ mason-
ry fireplace and chimney. Instead, the built-in uses a high-tem-
perature metal chimney, usually concealed in a chase.
Nancombustible matarials such as hrick, stone, or ceramic tile
are applied around the appliance face to give the look of a tra-
ditional firepiace.

HEAT DISTRIBUTION, APPLIANCE PLACEMENT,
AND SIZING

The design of an appiisnce determines how it distribufes heat. If
the outside walls of the firebox are directiy exposed Lo living space,
the appliance is primarily 2 radiant heater. The heat created when
waves of infrared energy from a stove strike solfd objects is very
comfertable in large open areas, but may nol be able to reach
remote areas of a house.

Convection featers feature double-wall construction. Radiant
energy is converied to currents of warm air in the space between
the firebox and the surrounding metal cabinet. Natural convection
currents of warm air moving through the house, cooling, and
returning to the heater, distribute heat gradually or with the assis-
tance of an electric blower,

With the advent of ciean glass techaology, purely convection
heaters completely surrounded by cabinets became rare. Much
more common is.a third type of heater, which combines the heat
distribution gualities of the first fwo. A combination radiant/con-
vaction heatar amploys a cabinet around part of the haater for con-
vection, but radiant enargy is emitted from exposed parts of the
firebox walt and the ceramic glass of the loading deor. The combi-
nation offers even distribution of heat, defivering the radiant ener-
gy that heats immediate rooms comfortably, and the convection
currents that gredually defiver heat to more distant aress. Glass-
cleaning air-wash technology and high-efficiency burning give the
user a clear view of the fire and make the stove easier o operate.

Although a central focation and open spaces provide optimsm heat
distripution, both radiant and combination stoves distribute heat

INTERIOR CONSTRUCTION

satisfactorily i they are placed in a room of adeguate size.
Placament is often determinad by how the living space is used and
the tacation of the chimnay.

The performance of DPA-certified appliances on Tow hurns allows
some tolerance for oversizing an appliance for a heating area.
However, appliances much too targe for the area to be heated
make gperation in mild weather difficull. Also important are heat-
ing expectations: a stove intended for occasional, recreational, or
emergenty use tan be sized differently from one intended as a pri-
mary heat source. Manufacturers’ recommendations for heating

area capacity may not take into account local climate or the

specifics of heat loss, so consult a certified deater.

HEAT DELFVERY SYSTEMS
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RADIANT/CONVECTION
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The material used to consiruct a stove has {ittte effect on heating
performance. Castiron offers decorative features such as arches,
curves, and relief work unattainable with steel. Steel stoves may
come 11 styles varied through a choice of leqs or pedestals, arched
door frames, and brass or gold-plated accents. Stoves with soap-
stane panels are another option. Alr-wash technology, which keeps
the glass clean, is perhaps the most popular design feature in all
stoves.

MONCATALYTIC APPLIANCES

Noncataiytic systems create the conditions necesséry to b g, |
bustible gasses without the use of catalysts. The technology iy,

number of characteristics:

« Fireboyx insulation keeps temperatures high.

+ Devices that reflect haat back into the firebox create the gagy,. §
bulence needed for complete combustion and give the gasge; |

fong route hot enough for them fo burn befora being cogley,

+ Heated secondary air supplies ensure that enough oryge i |

present. This secondary air is usually fed to the fire above g
fuet bed through ducts with small holes. '

NONCATALYTIC STOVE SYSTEM
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PELLET APPLIANCES

Pellets are a consistently fow-moisturs fuei made from dris ¢

ground wood waste or other biomass waste compressed into st
cylinders about 1/4 in. in diameter and 1 in. fong. The pressuré
neat used for their production binds the pellets together withes

the need for additives. Pellets usually Dura cleanly because i
are fed 1o the combustion chamber at a controlled rate and 2%
matched with the right amount of combustion air. Pellet-burtitt 2
stoves generally can aperate at lower emission levels than natiré &

firewood appliances. Some pellet stoves also burn coen.

Contributers:
Richard J. Vitullo, ATA, Ok Laaf Studio, Crownsviiie, Marviand; Walter
Moberg, Maberg Fireplaces, Inc., Portland, Oregon.

TPICAL DENSIFIED PELLET APPLIANCE
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CATALYTIC APPLIANCES

fcataiyst is a substance that eflects a reaction without peing con-
sumed ia the process. The catalyst in 2 catalytic combilistion appli-
ance is 4 coated ceramic honeycomb through which exhaust gas is
suted. The cataiytic coating, usually paltadium and/or platinum,
lowers the ignition temperature of the gasses from W00°F to
S0°F as they nass through, causing them to ignita. This arange-
ment aliows catalytic appliancas fe operate at bow firlag rates and
still burn claanty. Because the catalyst restricts gas flow through
ihe appliance, these units always include a bypass damper into the
flse. The damper is opened when the appliance is loaded; when &
hot fire has been estahlished, it.is closed, forcing the gasses
thraugh the combustor for an extended clean burn,

CATALYTIC SOLID-FUEL APPLIANCE

3157
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CHIMNEYS AND DRAFT

The woadstove chimaey and peliet stove vent are essential com-
panents of the solid-fusf heating system. For woadstoves, factory-
buiit metal chimneys offer precise sizing foptimum draft is
ohtained by matching the cross-sectional area of the flue outiet),
safety (heat-tested to 2100°F according ko UL 103 HT), and low
matntenance {insulalion reduces condensation). Masonry chim-
neys often need to be downsized with a UL 1777 listed stainiess
steel, poured or factory-bullt iner that extends from the appliance
to the top of the chimney. Liners improve startup and draft, improve
safety, and reduce and simplify maintenance,

Foilow code or manufacturers’ reguiraments for chimney clear-
ance and height. For safety, follow the *2 ft/10 §t/3 #” rule, thatis:
the chimney must terminate at Jeast 2 it higher than anything with-
in 10 # and extend at least 3 ft above the roof penetration, High-
afficiency stoves may need added height to ensure adequale draft;
a minimum height of 14 ft from applance to chimney top 15 gener-
atly recommended.

Peliet appliances often use lower-temperature, double-walt peilet
venting. Mechanical venting for some appliances may be totaily
horizontal if clearances to adjacent structures and opanings are
met, but additional verticat venting is recommended in case of
unexpected shutdown. Mechanical draft pellet venting that pene-
trates the roof can terminate as fitfle as 1 ft above the penetration;
natural draft venting must be at jeast 2 1t higher than anything
within 10 ft,

CHIMNEY TYPES FOR WOODSTOVES AND PELLET
STOVES
3.158

e GASTIGHT
SEAL AT JOINT

- USED A5 HORTZDNTAL
OR YERTICAL VENT AND |11
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APPROVED CHIMMNEY

PELLET VENT

q

i
i
M:J h e
\» INSULATION —7

TRIPLE-WALL
COMBINATION

DOUBLE-WALL,
INSULATED

Chimnays keep flue gasses as warm as possible, maintain nearby
combustibles at safe temperatures, and exhaust harmful smake
and gasses to the outdeors.

CALCULATING CHIMNEY HEIGHTS WiTH PITCHED
ROOFS
3.159

e 5/12 PITCHED
ROGELINE SHOWS

Chimney height must meet minimum draft requirements, generally
14 ft from stove to the chimney cap.
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THROUGH - THE-WALL INSTALLATION—FACTORY-
SUILT CHIMNEY
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Chimney must meet manufacturers’ recommendations for mini-
mum hesghk,

STANDARD CEILING INSTALEATION—FACTORY-BUILT
CHIMNEY
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INSTALLATION

underwriters Lahoratories {UL) tests and lists most woodstoves
tested for close clearances to unprofectad combustibies, Brick or
sheet-metal protectors are nat usually necessary, and their use in
any case cannot reduce reguired clearance 1o less than 12 in Use
of doubie-wall connector pipe from the appliance to the chimnay
may be recommended to reduce clearances for woodstoves, but
such pipe must be listed for use with both the appliance and the
chimney to which it will be connected.

Peliet appiiances are listed by the UL {but to a different standard)
for very close clearances. They are usually vented with listed pel-
let venting from the appliance to the outside.

) - INTAKE AIR PASSES
§TAKETAIR ENTERS THROUGH INTERIOR
HDDVE THROUGH ACCESS WALLS OF THE STOVE
LEIN THE Back AND IS PREHEATED

horesg

?;fi 4. For stoves with lags 2 to 6 in., hearth pad should be 4&in. hol-
'hwmaslunry with 24-gauge (minmum) sheet metal cover.

v;)_‘h‘g;‘ﬂgs taller than & in., hearth pad shoutd be 2-in. solid masoary

0 Yauge {minimum) sheet metal cover.
Lihﬁ'es With tegs shorter than 2 in. must be instalied an a noncom-
A0e fioes, even if there is & hearth pad.

[

g

Congributors: )
Walter Moberg, Moberg Fireplaces, Inc., Poriland, Oregqn; Hearth,
Patio, and Barbecue Education Foundation, Artington, Virginia.



Wa@%ar Moberg, Moberg Fireplaces, Inc,, Portland, Oregon; Hearth,
Patio, end Barbecuz Edycation Faundation, Arlington, Virginia.
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Unlisted appliances should be instatied according to the provisions  DECORATIVE GAS APPLIANCES DIRECT VENTING : mRECT-VENTING SOLUTIONS UNVENTED GAS LOG SET
of NFPA 211, AccentabEe floor protechqn materials and mirimum  The three typical types of decorative gas appliances described  Direct vent is a seated system that brings in all of the appiay, 7,165 3166
;-:fzg for these stoves are generatly spesified bythelmanufacturersg here are conventional venting, direct venting, and unvented, combustion air from the outdoors and exhausts combustiy ’
i they are not, Tollow NFPA 211 or focal code requirements. protucts o the outside. No other source of combustion air iy
CO;\EVENTIONI\IL VENTiNG . essary. The direct-vant built-in fireplace and its venting Systep g ¢
SOLID~FUEL APPLIANCE WALL CLEARANCE Conventionat venting systems interact with the interior of the  tested and listed as & system. The two design types of direg
REBUCTION SYSTEM house far combustion, dilution, and excess air intake. By-products  are coaxial (s smatter pipe insice 2 larger pipe} and cofinear
3.162 of combustion are axhausted to the sutdoors, Conventional venting  separate pipes).
includes the Type B vent, chimneys, and chimney linges. . . e {
COMBUSTIBLE — LEAVE 1" CLEARANCE o Only the directvent products specified may be used wih 43
WALL = \>\ TG FLOOR AND Both masonry and fac_toryvbu\tt chimneys draw combustion air and  appliance, and only in the configurations indicated in the apnfis;
N i\ CEILING FOR AIR excess air fram within the house, and discharge combustion by~ manufacturer's instaflation instructions may be implemented, "
ggluwﬁ—\\j\mu Y \(\:‘iRCUiATIQN oroducts outside. They are both designed to prevent dilition air ~ guidelines on interpreting both manufacturers’ ingtructions - £ g, -
COMNECTOR P from estering the systam downstream of the appliance (as inType  regulations, see the Hearth, Patio, and Barbecue Educaiy; — (S:‘;ngéiﬁir—;\sm DAMPER CLOSED —""
SINGLEWALLNOT | B vent draft hoods). Foundation's Gas Hearth Systems Manual, Appeatic A.) jp  OPENINGS, ’ MASONRY FIREPLACE ——
RECOMMENDED) — | 1l : Gas appliances must not be connected to a chimney flue serving & T WALKWAYS,
e ] separate appliance {fireplace, woodstove, or fireplace insert) [ METERS UNVENTED
24-GA. MIN. o AT VIR designed to burn solid fuel - DIRECT VENT | GASLOGSET ———
SHEET METAL " A ] VENTILATES ’ ] - DIRECT VENT L TERMINATION:
CLEARANCE " AIRSPACE & Yented gas log sets almost atways use the existing chimney flue, DIRECT YENT I /' APPROVED FIREPLACE === AIR INTAKE AND
iy whereas vented fireplace inserts and freestanding stoves are con- FREPLACE =~ | PASS-THROUGH FXHAUSY L.
YSTEM nected lo a chimney and use & listed finer system to ihe {op of the i haip Ca® "o DIRECT VENT
chimney. ‘
VENTED GAS LOG SETS : i MASONRY FIREPLACE
‘ 3.164 —— e '
| | . A Fw———-_,_.,_.g#'::m e = A.‘, -
S . BOTMIN * L % i I ; DAMPER CLOSED — T Jirm o MANUFACTURED
b N ‘ [ : T 1T rwesiace
HEARTH = ' :
PAD .
o = DIRECT VENTING ~ HOREZONTAL BIRECT VERTING ~ VERTICAL
SOLID-FUEL T ‘ i
APPLIANCE - | %\ UNVENTED UNVENTED o ! L — GASLINE ACCESS
B'MIN. FOR \ N& For jurisdictions that aiow unvented gas appliance installation, GRS LOGSET ~— |lg |
FIRE-RESISTANCE-RATED 18 14K, FOR FIRE- ¥ P i Hhere are a number of code regairements regarding combustion aly \1 ]
TYR. MIN. 18" FOR RESISTANCE-RATED i - calculation and sources, as weil as use of room restrictions for ii] |
NON-RATED TYP. AND NON-RATED, TYE, = bathrooms and badroems, Manufacturers’ instructions for unvent- |
WMANUFACTURED | - DAMPER: ¢d gas hearth appliances typically mcluce defails of calculating and  —==2ies
MENIMUM CLEARANCES TO COMBUSTIBLES (IN.) CHIMNEY ] P BLOCKED providing combustion air needs. Additional requirements in the > }1
3.163 i / OPEN _‘ IFEC include: [
DAMPER CLAME == (OR REMEE The maximum input rating must be 40,000 Btu/hr
+ The maximum input rat , .
A L
— COMBUSTIBLE WALL MANUFACTLE . One o more unvented appliances may not be used as the scle MANUFACTURED FIREPLACE
’ FIRPLACE source of comfort heating in a dweiling unft.
- S\;\?r?t?ggﬁl{igz\%ﬁ?& DECORATIVE, ar For guidelines on interpreting marufacturers' instructions and reg-
CHIMNEY YENTED ulakions, see the Hearth, Patio, and Barbecue Education
MASONRY CHIMMEY; GASL0G Sﬂﬁ\ Foundation's Gas Hearth Systems Manual, Appendix A,
FLOOR PROTECTION PROPER WORKING ;
. CONDITION e
AND HFIGHT ——
CORNER INSTALLATION <T’ ‘A S
. | i TAIRS
e
e h @ e COMBUSTIRLE WALL MANUFACTURED FIREPLACE "
Paii - —¥ DESIG STAIR ELEMENTS RISER DESIG
P e SOLID FUEL APPLIANCE \ N CONSIDERATIONS 3.167 3.168
7 s WITH DOUBLE-WALL
//// Y CHIMNEY ; TREADS, RISERS, AND NOSINGS SLIP-RESTSTANT '11{43}(2“
i %;Q Riser and tread dimensions must be uniform for the entire fength  SURFACE —— —
| i AN DAMPER BLOCKED ; of tale stair. Americans with Disabilities Act (ADA}—Architectural  mgpay ‘ - SIS
" | N N 0 MIN, %amgrs Aot (ABAY Guidehines for Buildings and Faciliies; the  RISER ——. *l\;th)\,z 13" MIN ' ROUNDED
P A OPENING OR Amesicans with Disabilities Act Accessibility Guidelines (ADAAG); ™ it S NOSIFG
ot ~ REMOVED -  WASONRY and the Interaationai Building Code (IBC), which references the I i
; % \\ FIREPLACE .EC(?J‘ANSi A1171 Accessibie and Usable Buitdings and Facilities all 1172 &
L . ndicate a minimum tread dimension of 11 ia., nosing ta nosing; 3 MAX. y ANGLED
—t - FLOOR PROTECTION bIESJTE,EDDEwRAUVE’ Maximum riger height of 7 in.; and a maximum overhang dimeasion o T NOSIHG
PARARLLEL INSTALLATION GAS LOG SET —-_ ol 1179 in. Open risers are not permitted on stairs accessible to - g‘h' -
- PO with disabilities, WD R | FusH
SINGLE-WALL CONNECTOR (RESIDENTIAL) QS&!\ standards requive tread finishes to be “reasonably stip WIDTH % " RESER
" N ¢ R F . TTES\stantf by uslpg nosing material with & slip-resistant finish. P
] N 18 B 25 . :EEEUS urthout nosings are acceptable, provided that the tread is
DOUBLE-WALL CONNECTOR (LISTED MOBILE HOME ‘a::iea or other ship-resistant design. Uniform color and texiure . Kosings without abrupt edges that project ne more than 1-3/2 in.
OR RESIDENCE, CLOSE CLEARANCE) rommended for clear delineation of edges. GRADUALLY ‘FLUSH JUNCTURE OF RISER beyond the edge of the riser are recommended. A safe stair uses
A B c o £ F o RADTUSED NOSING —- AND TREAD a 1/2-in-radius abrasive nosing that is firmly anchored to the
8 14 16 28 7 71 MASONRY FIREPLACE tread, with no overhangs aad & clearly visible edge,
,_‘._.-—‘—/
NOTES gumnhuto.rs:
carth, Pty : A ; - inia:
3.163 a. Fioor arotection is required as follows: mintmen extension i Tg’m‘é’ ar\t‘!ulﬁirbecuzle Education Foyndafion, Arl|nrgt0n,‘VEg!11iﬁ,
beyend foating doer, 18 in.; beyond other sides, 8 in. 0 and r?fri sbery Fireplaces, Inc., Purtiand, Oregon; Eric F.
i i\”rﬁ'leaFanceg shown are subject to change based on manufacturars' P finica . Emilsson, Rippetean Architects, PG, Washington,
specifications, iocal codes, and any clearance reduction systems used.
Contriputors:



