
DISPLAY THIS CARD ON PRINCIPAL FRONTAGE OF WORK 

CITY OF PORTLAND 

BUILDING PERMIT 
This is to certify that ALISON A DENHAM Located At 105 WEST ST 

Job ID: 2012-01-3096-ALTR CBL: 063- A-014-001 

has permission to Install Heater 
provided that the person or persons, firm or corporation accepting this permit shall comply with all of the provisions of 
the Statues of Maine and of the Ordinances of the City of Portland regulating the construction, maintenance and use of 
the buildings and structures, and of the application on file in the department. 

~--------~~~~--------------------~ 

Notification of inspection and written permission procured 
before this building or part thereof is lathed or otherwise 
closed-in. 48 HOUR NOTICE IS REQUIRED. 

Fire Prevention Officer 
THIS CARD MUST BE POSTED ON THE STREETS 

PENALTY FOR REMOVING THIS 

ust be completed by owner 
or part thereof is occupied. If a 
ancy is required, it must be 



Strengthening a Remarkable C ily, Building a C 011l1lllmily for Lift • www.portland~ine.gov 

Job ID: 2012-01-3096-ALTR Located At: 1 OS WEST ST 

Conditions of Approval: 

Zoning 

Director of Planning and Urban Development 

Penny St. I .ouis 

CBL: 063- A-014-001 

1. ANY exterior work requires a separate review and approval thru Historic Preservation. 
This property is located within an Historic District. 

2. This property shall remain a two family dwelling. Any change of use shall require a 
separate permit application for review and approval. 

Historic 

* Approved with the understanding that any exterior meters or regulators associated with the 
service will be located away from the front fa9ade and front comers of the house. If this is not 
the case, contractor must seek approval from Historic Preservation staff. 



City of Portland, Maine- Building or Use Permit Application 
389 Congress Street, 0410 I Tel: (207) 874-8703, FAX: (207) 8716 

Job No: 
2012-01-3096-AL TR 

Location of Construction: 
IOSWESTST 

Business Name: 

Date Applied: 
1/ 13/2012 

Owner Name: 
ALISO~ A OE~HA:'\1 

Contractor Name: 

CBL: 
063- A-014-001 

Owner Address: 
IOSWEST ST 

PORTLA~D. i\U: 04102 

Contractor Address: 

Phone: 

Phone: 
Caron & Waltz 321 Lincoln ST SOl'TII PORTLAND i\IE 04106 

Lessee/Buyer's Name: Phone: 

Past Use: Proposed Use: 

Permit Type: 
IIVAC - IIVAC 

Cost of Work : 
17000.00 

Two family Same -Two family - install gas 
boiler in the basement ' 

Fire Dept: jJf~t• 

Proposed Project Description: 
Install of llcater by Caron & Waltz 

Permit Taken By: 

I. This permit application does not preclude the 

Applicant(s) from meeting applicable State and 
Federal Rules. 

2. Building Permits do not include plumbing, 
septic or e lectrial work. 

3. Building permits are void if work is not started 
within six (6) months of the date of issuance. 

False infonnatin may invalidate a building 
permit and stop all work. 

s;'"""re' - I I r-r 
Pedestrian Activities District (P.A.D.) 

Zoning Approval 

Special Zone or Reviews Zoning Appeal 

_ Shoreland _ Variance 

_ Wetlands _ Miscellaneous 

_ Flood Zone _ Conditional Use 

_ Subdiviston lnterpretauon 

_ Site Plan _ Approved 

Denied 

_ Maj _ Min MM 

Date 

CERTIFICATION 

(207 )- 799-2228 

Zone: 

R-4 

CEO District : 

Inspection : 
Usc Group: U 
ryp/ l/f;4C. 

~~;JJ 
\__ -- IIi 

Historic Preservation 

Not in Dtst or Landmark 

Does not Require Review 

Requires Revte\\ 

~oved 

v"'"Approvcd " /Conditions 

Denie: .,1,, 
Date: v "' 

~ (\ JA (), 
10 · J11tVV'liiiV ( 

I hereby certtty that I am the owner of record of the named property. or that the proposed work is authorized by the owner of record and that! have been authorized by 
the owner to make this appltcatton as his authorized agent and l agree to conform to all ~plicablc la\\S of this }JrtSdiction. In addition, if a permtt for \\Ork described in 
the appication is issued, I ccrttfy that the code official's authorized representative shall have the authority to enter all areas covered by such permit at any reasonable hour 
to enforce the provision ofthc code(s) applicable to such permit. 

SIGNATURE OF APPLICANT ADDRESS DATE PHONE 

RESPONS IBLE PERSON IN CHARG E OF WORK, TITLE DATE PHONE 
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PAGE 01 / 81 

APPLICATION FOR PERMIT 
HEATING OR POWER EQUIPMENT 

To the INSPECTOR OF Bl.TILDINGS, POR1LAND, ME.. 
Tlu! undersigned hereby applie.~ for a permit to in.rtalll~ jnllowing healing, cooking or power t!quipm~mt in 

accordance with lire Laws of Maine, the Building Code of the City of Portland, and t~ following speciftc:alions: 
t. ~ -A - \ '1 . 

Loc,qtJon/CBL l~ Wt-..S'I 3~1 ·--· Uo;eoiBuilding l:!:!._•'VE::...t'V)J'}(_... Date 1/\Z-(1'2..-
Name and addre53 of owner of appliance A I ; S Q 0 ""\).e Q lc..,,•"<">. 

1 
I 0 '("" 1/\.J.e.s:r S ~-r 1 ()>u~ F J~ 0 Lft v 2-

Tostafk.--r's name and address CAIY:N 't wl\-t_;r~l L-!_~vNSTY\.Z£~ (o I f-u<l~LA::~, {\..,£ 0'-Jt o-£, 

------------------·---·· __ Telephone _____ --zJ!i::: Z 2 zy 

Loc::atioo ol appti&Dee: 

)!i(' Basement 

0 Allie 

Type of I'IH!II: 

J(aas ;:] Oil 

0 Floor 

Q Roof 

l:l Solid 

AppJiuce Name: 1.-o CH-tNvNL /CN,G-i+T ~ &N.3:il_ 
U.L. Approved 0 Yes 0 No 

Will appliance be installed in acoonlance with the manufacture's 

installation in.,tructions'! J( Yes 0 No 

IF rill Explain~-~------------

The 1)'pe oll...iceme of INtaller. 

0 Mas~« Plumber~---~-----

:1 Solid Fuel#----------

0 Oil*----~-------
0 C~#--~e~~~~~~k~· ~'3~----
o Other _ ________ __ _ 

Fae: __________________________ _ 

Ele.: ------ ----------

Bldg.: ------1 

)ignaturc of Installer 

Yellow - File 

Type of Cbinuaey: 

Q Masonry Unetl 
Factory buill ___ _____ _ __ _ 

0 Metal 

Factory Bu1l1 U.L Listing#-~------

~ Oircct Vem 
"l}'pc _ ___f_lL c_ uu _ ___ _ 

1YPe or l'ueJ Tank 

~ ~~ 0/Dr (tJPt~ ~ 
IJ/It 

NumMrofT~s --~~+A~~-------------·----
Distance from '&nk to Center of flame _-'-'AJ_)A,___.. __ feet. 

Cot'!t of Work: S \C:::- 1 '73 D 

Pft'111il Fee: s /90 

Approved with Condit~ 

0 See attached letteT Ot' requircmeot 



KNIGHT• ~OILER DIMENSIONS AND SPECIFICATIONS FLOOR-5TANDING MODELS WALL MOUNT Mo LS 

Models 
KBN 081·211 

Model: 
KBN286 

W81m1 
WBN106 
W8N151 
W8Nl11 
KBN~1 

K8N106 
KBN151 
iBR211 
K8Nl86 

16 
21 
30 
42 
16 
21 
30 
42 
57 

80 
105 
150 
210 
80 
105 
150 
210 
285 

9SJ 
95.4 
955 
95.7 
9SJ 
95.4 
955 
95.7 
96.0 

72 
94 
1J5 
190 
72 
94 
135 
190 
260 

63 
81 
119 
165 
63 
8l 
119 
l65 
226 

29-1/4' 
29-1/4' 
"!J-1/4' 
29-1/4' 
33·1/f 
33-1/4' 
33-1/4' 
33-1/4' 
42-1/4' 

a ... l 

f"tUE Nfii:H..tr 

SlOE 

FRONT 

2 
J 

~ 

TOP 

• 
r 

.. .. 

15-314' NA 10-3/4' 10-3/4' 2' &:314' NA 3-1/4' 4-1/4' 1-3/4' Jn' 1' t 
15-314' NA 10-l/4' 10-3/4' 3-1/.!' S-1/.!' NA 3-1/4' 4-114' 1-314' 112' 1' t 
2i>-3i4' NA 15-314' s-112' - 3i-:·1""n:.-' ---i-.s--71n~·-u;HA &-314'--nt.r 1-11t 11t 1' 3' 

25' NA lJ' 12' 3-ln' S-112' NA 13' 14 1-1/t 112' 1' 3' 
14' r .s-3t4' r r 20-w' n' 1-3t4' &-Itt NA 112' r r 
14' &-1rt s-J/4' +Itt 1-w· 20-w· 2t Hi4' &-lit HA 11t 1' r 
18' 12-1/4' 11-1/t 10' 1-318' 21-114' 23' 1·3/4' It NA 112' I' 3' 

"'n"'-~114"''...,17&-"'1d..-1"5---'ll""4'__,1+~11""(-.,..s-~11""4'~27"1-1i7/4""' ~23"''-=-1-""lf"'4'--,-1&-'""'1'""14,..., --.""....- 1d 1' t 
1~3/4' 12-314' 13-1/t 6' .!' 3.f 31' 11-314' 4-114' NA 3/4' 1-1/4' 4' 

Models 
WBNOS1·211 

2' 
2' 
3' 
3' 
r 
f 
r 
r 

130 
B4 

""ll2"" 
1T7 
125 
1"!J 
157 
172 

Notes: Indoor installation only. All information subject to change. Change 'N"ta "L • for LP gas models. 

M T Sv M tA1JRES -------
SMART SYST£M Digital Operating Control 
Multi-Color Graphic LCD Display 
with Navigation Dial and Soft Keys 

ThrM Set point Temperature Inputs 
Built-In Cascading Sequencer for up to 8 Bolters 

Lead Lag 
Efficiency Optimization 

> Outdoor Reset Control with Outdoor Air Sensor 
Programmable for Three Reset Temperature Inputs 

Programmable System EflklencyOptlmlzers 
Night Setback w/Overide Function 
DHW Night Setback w/Overide Function 
Anti-Cycling 
Outdoor Air Reset Curve 
Ramp Delay 
Boost Temperature & Time 

> Three Pump Control 
System Pump with Parameter for 
Continuous Operation 
Boiler Pump with Variable Speed Pump Control* 
Domestic Hot Water Pump 

> Domestic Hot Water Prioritization 
DHW tank piped with priority in the boiler loop 
DHW tank piped as a zone in the system with 
the pumps controlled by the Smart System 
DHW Modulation Limiting 
Separately Adjustable SH/DHW Switching Times• 

Building Management System Integration 
0-10VOC Input to Control Modulation or Set Point 
0-10VOC Modulation Rate Output 
0-10VOC Input Signal from Variable 
Speed System Pump• 
0-tOVOC Input to Enable/Disable call for heat 

'fJciUSNO (wlture, avoBoble 017/y from tDclrm<>r 

A.,~ CERTIFIED-

High-Voltage Terminal Strip 
120VAC /60 Hertz /1 Phase Power Supply 
Three Sets of Pump Contacts 
l-Voltage Terminal Strip 

24 VAC Device Relay 
Proving Switch Contacts 
Row Switch Contacts 
Alarm on Any Failure Contacts 
Runtime Contacts 
DHW Thermostat Contacts 
3 Space Heat Thermostat Contacts 
System Sensor Contacts 
DHW Tank Sensor Contacts 
Outdoor Air Sensor Contacts 
Cascade Contacts 
0-10VDC BMS External Control Contact 
0-10VDC Boiler Rate Output Contacts 
0-10VDC Variable Speed System Pump Signal Input 
0-10VDC Signal to Control Variable 
Speed Boiler Pump 
Modbus Contacts 

Time Clock 
!Mtaloglng 
Hours Running, Space Heating 
Hours Running, Domestic Hot Water 
Ignition Attempts 
Last 10 Lockouts 

Access to BMS Settings through Graphic LCD Display 
Maintenance Ren~lnder 

Custom Maintenance Reminder with Contractor Info 
Installer Ability to De-activate Service Reminder 

Low-Water Ftow Safety c.ntrol& Indication 
Dual Level Password Security 
Customluble Freeze Protection Parameters 

c: 
Energy Star"" Q~Uned 
Up to 96% DOE AFUE Efll<iency 
Modulating Burner with 5:1 Turndown 
Direct-Spark Ignition 
Low·NOx Operation 
Field Convertible from Natural to LP Gas 

ASME Stainless SIMI Heat Eu.hanger 
30 psi ASME Relief Valve 

Vertlal& Horizontal Direct-Vent 
PVC, CPVC or SS Venting up to 100 feet 
Factory Supplied Sidew<!ll Vent Termination 

Smart System Control 
> Condensate Trap 

Other Features 
Automalic Reset High Limit 
Adjustable High Limit w/Manual Reset 
Boiler Circulating Pump 
Adjustable Leveling Legs (KB Models only) 
Wall-Mount Bracket (WB Models only) 
Zero Clearances to Combustible Materials 
12-Year Limited Warranty (See Warranty for Details) 

EQUI 
Modbus Communication 
Condensate Neutralization Kit 
Row Switch 
Low-Water Cutoff w/Manual Reset & Test 
Alarm Bell 
Concentric Vent Kit 
SMART SYSTEM PC Software 
Stack Frame 

F Rl G Coo 
M9 Standard Construction 
M7 California Code 



Installation & Operation Manual 

1 Determine boiler location 
Installation must comply with: 

Local, stat<', provincial, anu national codes, laws, 
regulations, and ordin,lnet•s. 
National Fuel Gas Code, ANSI Z223.1 -latest edition. 
Standard for Controls and Safety Devices for Automatically 
Firt'd Boiler~. A SI/ AS~I E CSD- I, when requireu. 
National Electrical Code. 
For CJnada only: B1·19.1 Installation Code, CSA C22. 1 
Canadian Electrical Code Part l .1nd any local codt'S. 

NOTICE 1 Tht' Knight boiler gas manifold and 
'------"' controls met safe lighting and other 

performance criteria when the boiler 
underwent tests specified in AXSI Z2l.l3 
- late~t edition. 

Before locating the boiler, check: 

I. Check for nearby connection to: 

• System water piping 
·Venting connections 
• Gas supply piping 
• Electrical power 

2. Locate the appliance so that if water connection~ should 
leak, water damage will not occur. When such locations 
rannot be avoided, it is rerommenJed that a ~uitabk 
drain pan, adequately drained, be installed under the 
appliance. The pan must not restrict rombustion air 
flow. Under no circumstances is the manufacturer to be 
held responsible for water damage in connection with 
this appliance, or any of its components. 

3. Check area around the boiler. Remove any combus tible 
materials, g.1soline and other flammable liquids. 

I Failure to keep boiler a rea clear and free 
& WARNING of combustibl..- matt'rials, gasol inl.', and 

other flammablt' liquids and vapors can 
result in sever<' person.1l injury. death, or 
substantial property damage. 

4. The Knight boiler must be installed so thJt gas control 
system componenb are protected from dripping or 
spraying water or rain during opt>ration or servict'. 

5. If a new boiler will replace an t'xisting boila, check ior 
and correct S)'Stem problems, such as: 
• System leaks causing oxygen <"Orrosion or heat exchanger 

cracks from hard water deposits. 
• lncorrectly-~ized t'xpansion tank. 
• Lack of freeze protection in boikr watt'r causing ~ystem 

and boiler to iree:re and leak. 

8 

.&. WARNING I 'I his appliance is certified .1~ an intloor 
'------"' appliaiK<'. Do not install the applianct' 

outtloor~ or locate where the appliance will 
bt> exposed to freaing temperaturt's or to 
temperaturl.'s that cxcet'd I 00°F. 

I & WARNING! 

Do not install the appliance where tht' 
rt•lative humidity may t'xret>d 93%. Do nut 
install the appliance where condensation 
may form on the in~iJe or outside of the 
applianct', or where condensation may f.lll 
onto the Jppliance. 

F.1ilure to install the appliance indoors 
llHild result in ,e,ere pt'rson.ll injury, 
death, or sub:.tantial propt>rty damage. 

This appliance requirt's a 'pecial venting 
systt'm. If using PVC the vent connection 
to the appliance must be made with the 
starter CPVC pipe \ection provided with 
the appliance. The field prO\·ided vent 
fittings mu\t be cemented to tht• CPVC 
pipe section. Use only the vent materials, 
primer and cement ~pecified in this manual 
to make tht' vent connections. Failure to 
follow this warning wuld result in firl', 
person.1l injury, or death. 

Closet and a lcove installations 
A closet is any room the boill'r is installed in which is less 
than 67 cubic teet for KBN081 and KB;-.; I 06 models, 86 cubic 
feet for KB~ 151 models, t 07 cubic feet for KBN211 model~. 
and I :w cubic feet for KBN286 mode b. 

An akove is any room which meets the ,-riteria for a doset 
with tht' exception that it does not have a door. 

Example: Room dimensions "' 4 fe1.'t long, 3 feet wide, and 
8 !(lot ceiling = ·1 x 3 x 8 = 96 cubic feet. Thi> would be 
considered a closet for a Knight Boiler. 

I .&. WARNING I For closet and alcuvc installations as shown 
L. _____ __._ in FIG.'s 1-1 and 1-2, CPVC, polypropylene 

or ~tainle's ~tee! vent mataial mu~t bt> 
used inside the structure. Tht> ventilating 
ai r t1penings shown in FIG.\ 1-1 and 1-2 
;Ire required for this arrangement. Failure 
to follow this warning could result in fire. 
personJI injury, or death. 

Provide clearances: 
Clearances from combustible materials 
1. Hot water pipes-at least 1/ 4" (6 mm) irorn combustible 

materials. 
., Vent pipe - .lt least I" (25 mm) from <"Ombu.,tible 

matnials. 
3. St>~ f-IG.'s 1-1 and 1-2 on page 9 t'l1r other ch~rance 

minimums. 
Clearances for service access 
l. See FIG.'s 1-I and 1-2 on page 9 tor rt•.:ommended 

~cn·ic..- clearance.,. If you do not provide the minimum 
cle•Hances shown, it mar not be po~sible to service the 
boiler without removing it from the space. 



Installation & Operation Manual 

3 General venting 

Direct venting options - Sidewall Vent 
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Figure 3-2 Stainless Steel Two-Pipe - See page 22 
for more details 

Figure 3-3 PVC/ CPVC Concentric Sidewall 
Termination- See page 25 for more details 



3 General venting (continued) 

Direct venting options - Vertical Vent 

' -.:-

Figure 3-4 PVC/CPVC Two-Pipe 
Vertical Termination - See page 
28 for more details 

.l-
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Figure 3-5 Stainless Steel Two
Pipe Vertical Termination - See 
page 28 for more details 

Installation & Operation Manual 
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Figure 3-6 PVC/CPVC Concentric 
Vertical Termination- See page 30 
for more details 

Direct venting options - Vertical Vent, Sidewall Air 

Figure 3-7 PVCICPVC Vertical Vent, Sidewall Air
See page 20 for more details 
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Figure 3-8 Stainless Steel Vertical Vent, Sidewall Air 
- See page 20 for more details 

NOTICE I StJinless sted vent/Ji r design and terminations \,·ill V<lry slightly by manufJcturer. 
15 



Installation & Operation Manual 

3 General venting 
Install vent and combustion air piping 

L1::. DANGER 
The Knight boiler must be vented and 
supplied with combustion and ventilation 
air as described in this sec tion. Ensure the 
vent and air piping and the combustion 
air supply comply with these instructions 
regarding vent system, air system, and 
combustion air quality. See also Section 1 
of thi s manual. 

lmpect finished vent and air piping 
thoroughly to t•nsure all are airtight and 
comply with the instructions provided and 
with all requirements of applicable codes. 

Failure to provide a properly installed vent 
and air ~ystem will cause sevae personal 
injury or death. 

PVC/CPVC vent piping materials 

I L1::. WARNING! Use onlr the. materials .listed in. Table 
1.. _____ ..... _ 3A for vent ptpe, and fittmgs. Failure to 

comply could result in severe personal 
injury. death. or substantial property 
damage. 

r--N-O-T-IC_E_.,, lnstallation mu~t comply with ]{>Cal 
..__ _____ _. requiremle'nts and with the National 

Fuel G.ts Code, A~SI Z223. 1 for U.S. 
instdllations or CSA Bl49.1 for Ca nadian 
i nstall.lt ions. 

I /A WARNING~ For closet and alcove installations. CPVC 
· or stainless steel materi.1l I\·1VST BE u~ed in 

a closet/alcove structurt'. Fai lure to follow 
this warning could result in fire, personal 
injury, or death. 

r--N-O-T-IC-E-... 1 All PVC vent pipes must be glued, properly 
..._ _____ _._ supported , and the exhaust must be 

I & WARNING! Insulation should not be used on PVC 
1.. _____ ..... _ or CPVC venting materials. The use of 

insulation will .:-ause increased vent wall 
temperatures, which could result in vent 
ptpe failure. 

Requirements for installation in 

Canada 
1. Installa tions must be made with a vent pipe system 

certified to ULC-S636. 

IPEX is an approved vent manufacturer in Canada 
supplying vent material listed to ULC-$636. 

The first three t 3) feet of plaqic vent pipe from the 
.tppliance t1ue outlet must be re.1dily accc:>ssible for visual 
inspection. 

3. The components of the certified vent system must not be 
interchJnged with other vent systems or unlisted 
pipe/fittings. For co•Kentric vent installations, the inner 
vent tube must be replaced with field ~upplied certified vent 
material to comply with this requirement. 

4. The 3" Concentric Vent Kit available from Lochinvar (see 
Section 4 - Sid£'wall Termination - Optional Concemric 
\lent) and the 3" Concentric Vent Kit Jvailable from IPEX 
are both approved ior use on the Knight boiler. Both 
kits are listed to the ULC-$636 ~tandard for use in Canada. 

I & CAUTION ' Improper in st.1llat!\"~ .of PVC or CPVC 
'"-_____ _.._ systems may result 1n 1111ury or death. 

Installing vent and air piping 

NOTICE I Use only cleaners, primers, and solvent~ that 
L------..1. are approved for the materials which are 

joined together. pitched a minimum of a 1/4 inch per foot 
back to the boile r (to allow drainage of 

. I 1. 
conuen~ate ). 

Work from the boikr to vent or ,tir termination. Do not 
exceed the length ~ given in thi~ manual for the air or vent 
piping. 

... ~-.&.-W_A_R_N_IN-G"'I This appliance rt'quires a special venting 
""'-_____ ..... _ systt'm. The vent connectwn to the 

16 

appliance must be madt• with the starter 2. 
CPVC pipe section provided with the 
appliance if PVC/CP\'C vent is to be used. 
For stainless steel venting use an adapter 3. 
from Table 3R (page 19 ) that corresponds 
with the intended vent rnanufa.:-turer to 
be used and discard the CPVC starter 4. 
pit>ce. The field provided vent fittings must 
be cemented to the CPVC pipt' Sl'l"tion 
using .m ''All Purpose Cement" suit.tbk for 
PVC and CPVC pipe. Use only the vent 
materials, primer, and cement specified in 
thi~ m.mual to make the wnt connt'ctions. 
Failure to follow this warning could result 
in firl', per~onal injury, or death. 

5. 

Cut pipe to the required length~ and deburr the inside and 
outside of the pipe:> ends. 

Chamfer Olll~ide of each pipe end to en<ure even lt'mcnt 
distribution wht'n joining. 

Clean all pipe ends and fittings ming a clean dry rag. 
(J\1oisture will retard curing and dirt or grease will pre\ent 
adhesion.) 

Dry fit vent or air piping to ensure proper llt up before 
as~embling any joint. The pipe should go J third to 
two-thirds into the fitting to t'n~ure proper sealing after 
cement is applied. 



3 General venting (continued) 

6. Priming and Cementing: 
a. Handle fittings and pipes carefully to preven t 

contamination of su rfaces. 
b. Apply a liberal even coat of primer to the fitting 

socket. 
c. Appl)' a liberal even coat of primer to the pip.: end to 

approximately I /2" beyond the socket depth. 
d. Apply a second primn coat to the fitt ing socket. 
e. While primer is still wet, apply an even coat of 

approved n·ment to the pipe eq ual to the depth of 
the fitting socket. 

Table 3A Vent Pipe, and Fittings 

~IGH.T. Installation & Operation Manual 

f. While primer is :.till wet, apply ,111 even coat of 
approved cement to the fitting socket. 

g. Apply a second coat of cement to the pipe. 
h. While the cement is ~till wet, insert the pipe into the 

fitting, if possible twist the pipe a I /4 turn as you insert 
it. NOTE: If ,·oids are present, sufficient cement wa, 
not applied and joint could be defective. 

1. Wipe excess .:ement from the joint removing ring or 
beads as it will needlessly \Often the pipe. 

All vent pipe materials and fittings must comply with the following: 

Item Material Standards for installation in: 
United States Canada 

PVC Plastic Pipe, Schedules 40, 80, & 120 ANSIIASTM 01785 
PVC Plastic Pipe Fittings, Schedule 40 ANSI/ASTM 02466 CPVC and PVC venting must be ULC-S636 

Vent pipe and PVC Plastic Pipe Fittings, Schedule 80 ANSIIASTM 02467 Certified. IPEX is an approved manufacturer 
in Canada supplying vent material listed to 

fittings PVC - DVW Pipe and Fittings ANSIIASTM 02665 
ULC-S636. 

CPVC Plastic Pipe, Schedule 40 & 80 ANSI/ASTM F441 
CPVC Plastic Pipe Fittinqs Schedule 80 ANSI/ASTM F439 

AL29-4C UL1738 ULC-S636 
NOTICE: DO NOT USE CELLULAR (FOAM) CORE PIPE 

Approved Stainless Steel Vent Manufacturers 
Make Model 

Pro Tech Systems !Simpson Dura-Vent Co.) FasNSeal Vent I FasNSeal Flex• Vent 
Z-Fiex (Nova Flex Group) Z-Vent 
Heat Fab (Selkirk Corporation) Saf-T Vent 

• Use of Fas~Seal Flex smooth inner wall vent is to be used in vertical or near vertical ~ections only, taking precaution 10 ensure 
no sagging oc.:urs of the venr system. Conne.:t to the FasNSeal rigid vent using spe.:ially designed ad.tpters and se.tling method, 
see manufacturer\ in~tructions. 

PVC/CPVC air intake/vent connections 
I. Combustion Air Intake Connector (FIG.'s 3-9 and 3-10) - U~ed to provide combustion air directly to the unit from 

o utdoors. A fitting is provided on the unit for iinal connect ion. Combustio n air piping must be supported per guidelines 
listed in the National Mechanical Code, Section 305, Table 305.4 or as local codes d ictate. 

2. Vent Connector (FIG. 's 3-9 and 3- 1 0) - Used to provide a passageway for convl'ying combu~tion gases to the outside. A 
transition fitt ing is provided o n the un it for !ina! connect ion. Vent piping must be supported per the XationJI Building Code, 
Section 305, TJble 305.4 or as locJl codes dictate. 

Figure 3-9 Near Boiler PVC/CPVC Venting Models 
81 - 211 
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3 CPVC PIPE SUPPLIED \MTH OILE 
MUST E USED FO VENT CONNECTION 

NOTE CPVC VENT PIPE AND VENT FITTINGS MUST E USED IN CLOSET 
AND ALCOVE INSTALLATIONS. 

Figure 3-10 Near Boiler PVC/CPVC Venting Model 286 
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4 CPVC PIPE SUPPLIED VVITH OILE 
MUST E USED FO VENT CONNECTION 

NOTE CPVC VENT PIPE ANO VENT FITTINGS MUST E USEO IN CLOSET 
ANO ALCOVE INSTALlATIONS 
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3 General venting 
Air inlet pipe materials: 

The air inkt pipt'(s) must be scaled. Choose acceptable 
combustion air inlet pipe materiab from the following list: 

P\'C. CPVC or ARS 
Dryer Ven t or Sealed Flexible Duct (not recommended 
for rooftop air inlet ) 
Galvanized steel vent pipe with joints and seams scaled as 
specified in this section. 
Type "B'' double-wall vent with joints and seams sealed as 
specified in this section. 
AL29--1C, stainles~ steel material to be sealed to 
specification of its manufacturer. 

'Plastic pipe may require an adapter (not provided ) to 
transition between the air inlet connecti<.m on the appliance 
and the plastic air inlet pipe. 

I .&.. WARNING~ u~ing vent or atr intake materials other 
- - than those specified, failure to properly 

seal all seams and joints or failure to follow 
wnt pipe manufacturer's instructiom can 
result in personal injury, death or propet1}' 
damage. Mixing of venting materials will 
void the warranty and certification o f the 
applianc.:. 

I The u~e of double-wall vent or in~ulated 
NOTICE .._ _____ __. material for rhe combustion air inlet pipe is 

recommended in cold dimates to prevent 
the condensation of airborne moisture in 
the incoming combustion air. 

Sealing of Type ''B" double-w.1ll vent material or galvanized 
vent pipe material u~t'd ti1r air inlet piping on a ~idewall or 
vertical rooftop Combustion Air Supply System: 

a. Se.ll all joints and scams of the air inlt't pipe using .:it her 
Aluminum Foil Duct Tape meeting UL Standard 723 or 
181 A-P or a high quality VL Listed ~ilicone sealan t such a~ 
those manufactured by Dow Corning or General Electric. 

b. Do not install seams of vent pipe on the bottom of 
horizontal runs. 

c. Secure all joints with a mmm1Um of three sheet metal 
screws or pop rivets. Apply Aluminum Foil Duct Tape or 
silicone sealant to all screws or rivets installed in the \ent 
pipt'. 

d. En~ure that the air inlet pipe~ are properly supported . 

The PVC, CPVC. or ABS air inlet pipe should be cleaned and 
st•aled with the pipe manufacturer's recommended solvents 
and standard commerci.1l pipe cement for the material used. 
The PVC, CPVC, ARS. Dryer Vent or rlex Duct air inlet pipe 
should use a :.ilicone seal.mt to ensure a proper seal at the 
appli.Jn.:t• connection .tnd the air inlet cap connection. Dryer 
vent or tlex duct should use a screw type clamp to seal the vent 
to the appliance air inlet and the air inlet cap. Proper scaling 
of the air inlet pipe en~urcs that combustion air will be free of 
cont.1minants and supplied in proper volume. 

18 

Installation & Operation Manual 

When a sidewall or n~rtical rooftop combustion air supply 
system i~ dis.:onnected for any reason. the air inlet pipe must 
be resealed to ensure that combustion air will be fre.: of 
contaminants and supplied in proper volume. 

& DANGER Failure to properly seal all joints and seams 
as required in the air inlet piping may 
result in llue gas recirculation, spillage 
of flue products and c.Jrbon monoxide 
emi~sions causing se,·ere personal injury 
or death. 

Stainless steel vent 

Thi~ prt)duct h.1~ been approved for u~e with stainless steel 
us ing tht' manufactlll'l'rs listed in T.Jbl.: 3A. 

I .&.. WARNING! U~e only the m.lterials, vent systems, and 
"'- ______ _,_ terminations listeJ in Table 3B. DO 

NOT mix vent sy\tems of di fft•rcnt types 
or manufacturers. unless listed in this 
manual. Failure to comply could n·sult 
in severe per:.onal injury, death, or 
substantial proper!)' dam.1ge. 

NOTICE Installations must comply with applic.Jble 
.._ _____ _... nation.1l. state, anJ local codes. St<linless 

steel vent systems must be list.-d as a 
Ul.-1738 approved system for the Unit.-d 
States .md a Ul C-~636 approved system 
for Canada. 

NOTICE I lmtallation of a st.1inkss steel vent syst.:m 
.._ _____ _..._ should adhere to the stainless steel vent 

manufacturer's inst.1llation instructions 
'upplied with the wnt system. 

NOTICE I The installer must use .1 specific vent starter 
.._ _____ __. aJapter at the flue collar conncctlon, 

supplied by the ven t manuf.1cturer to 
adapt to it~ vent ~r~tem. See T.1ble 3B for 
approved vent adapters. Discard CPVC 
starter piece. 



3 General venting (continued) 

Stainless steel air intake/vent connections 

l. Combustion Air Intake Connector (FIG. 3- 11)- Used to 
provide .:ombustion air d ire.:tly to the unit from 
outdoors. A fitting is provided on the unit for final 
connection. Combustion air piping must be supported 
per guiddines listed in the National 1v1echanical Code, 
Section 305, Table 305.4 or as lo.:al codes dictate. 

2. Vent Connector (FIG. 3-11 l - Used to provide a 
passageway for conveying combust io n gases to the 
outside. A transition titting is provided on the unit for 
final connection. Vent piping must be supported per the 

1ational Bui lding Code, Section 305, Table 305.4 or as 
local .:odes dictate. 

Installation & Operation Manual 

Figure 3-11 Near Boiler Stainless Steel Venting Model286 

Table 38 Approved Stainless Steel Terminations and Adapters 

Pro Tech Heat Fab Z Flex 
FasNSeal Saf-T Vent Z-Vent 

Model Intake Intake 
Boiler Flue Air 

Boiler Intermediate Flue 
Air 

Boiler Flue Intake Air 
Adapter Termination 

Termination 
Adapter Adapter Termination 

Termination 
Adapter Termination Termination 

81 - 211 300715 
FSBS3 

303889 KB80210 9353BUREZ-1* 
9392 

9314TERM 2SVSLA03 
2SVSTP03 

2SVSTEX0300 
FSRC3(R.C) 5300CI 2SVSRCX03 

286 F303759 
FSBS4 FSAIH04 

KB285600 9454BUREZ-1 * 
9492 9414TERM 2SVSLA04 

2SVSTP04 
2SVSTEX0490 

FSRC4(R.C.) 303888 5400CI 2SVSRCX04 

• -This adapter must be used in addition to the boik•r adaptt' r for Saf-T vent pipe .1s shown in FIG. 3- 1 I, unle<s approved vent 
other than standard diameter is used. Comult a I I eat F.1b representa tive for questions. 

The Knight boiler uses model specific combustion air intake 
and wnt piping sizes as detailed in Table 3C below. 

Table 3C Air lntakeNent Piping Sizes 

Model Air Intake Vent 
81 - 21 1 3 inches 3 inches 

286 4 inches 4 inches 

NOTICE I Increasing or decreasing combu>tion air 
&.....------'· or vent piping is not authori7ed . 

Minimum I Maximum allowable combustion 
air and vent piping lengths are as follows: 

Combustion Air = 12 equivalent feet minimum / 100 equivalent 
feet maximum 

Vent - 12 eqw1·alent feet mm1mum I 100 equivaknt feet 
maximum 

\Vhen determining equiv.1lent .:ombustion J ir Jnd n•nt leng.th, 
Jdd 5 fee t for l'Jch 90° elbow and 3 feet for each 45° elbow. 

EXAMPLE: 20 t"c·et of P\·c pipe ~ (4) 90° elbows t (2) 45° 
elbows + (l ) concentric vent kit (CVK3003) = 49 equivalent 
feet of piping. 

NOTICE I The .1ppliance output r.Hing will reduce by 
~.... _____ _,_ up to 1.5'l'b for each 25 feet of vent length. 
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3 General venting 
Table 3D Concentric Vent Kit Equivalent Vent Lengths 

Model Kit Number 
Equivalent Vent 

Length 
81 - 211 CVK3003 3 feet 

286 CVK3007 3 feet 

Removing from existing vent 

h>llow the instructions in Section I, page 12 of t hi~ mJnu,\1 
when removing a boiler from an existing vent system. 

Vent and air piping 

Vent and air system: 

NOTICE I Installation must comply with local 
..._ _____ ..... _ requirements and with the 1 ation.ll 

Fuel Gas Code, ANSI Z223.l for U.S. 
installatiuns or CSA Bl.J9.1 for CJnadian 
installations. 

You must also install air piping from outside to the boiler air 
intake adapter. The resultant installation is direct vent (sealed 
combustion). 

You mJy use .my of the vent/Jir piping methods covered in 
this manual. Do not attempt to install the Knight boiler u~ing 
any o the r means. 

& WARNINGI DO ;\"(.)T mix components from differ:~lt 
..._ _____ _._ systems. The vent ~ystem could 1.111, 

causing leakage of flue products into the 
living space. Usc only approved stainles~ 
qeel, PVC or CPVC pipe and littings. For 
PVC/CPVC use with primer .md cement 
spccificJlly designed for the mJterialuscd. 

Vent, air piping and termination: 

The Knight boiler vent and Jir piping cJn be in~talled through 
the roof or through a sidewall. Follow the procedures in this 
manual for the method chosen. Refer to the intl>rmation 
in this manual to determine acceptable vent and air piping 
length. 

Optional room air 

I Optional room Jir is intenlbl for 
NOTIC E ..._ _____ _. commerciJI app lications. Combustion 

air piping to the outside is recommended 
fi.)r rc~idt·ntial applications. 

Cornrnl·rcial applica tion< utiliLing the Knight boiler may 
be instJIIed with J single pipe carrying the tlue products to 
the out~ide while u~ing combustion air from the equipment 
room. In order to use the room air venting option the 
following conditions and considerations must be l~>llowcd. 
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The unit ,\.fUST b,• instalkd with the appropriJte 
room .1ir kit (Table 3E). 
Thl' equipment rot>m l\1 UST be provided with 

properly sized opening~ to assure adequate 
combuqion Jir. Plea~e refer to instructions provided 
,,-ith the room .tir kit. 

Installation & Operation Manual 

There will bl' a notin•.1ble increase in the noiSl' level 

during normal operation from the inlet air opening. 
L:sing the room Jir kit makes the unit ,-ulnerabk to 

combustion air contamination from within the 
building. Pkase review Section l, Prl'Yent Combustion 
Air ContJmination. to ensure proper installation. 
Vent system and terminations mu~t comply with the 
stJndard venting instructions set J~)rth in this manual. 

I & WARNINGI 
When utilizing the single pipe method, 
provisions for combustion and ventiiJtion 
air must be in accord.tnce 1\o"ith Air for 
Combu~tion and Ventil.ltion, of the latc't 
edition of the NJtional Fuel Gas Code, 
A:-1~1 Z~23.1, in Canada, the latest edition 
of CGA Standard B 149 lmtallation Code for 
Gas Burning Appliances and Equipment, or 
applicable provisions of the local building 
codes. 

Table 3E Optional Room Air Kit 

- '~\p: Model ·- ; ... Kit Number.;."!:.~~.i.:t ~'• 

81 - 211 KIT30052 

286 KIT30053 

Air c ontam ination 

Pool Jnd laundry products and common household and hobby 
products often contain fluorine or chlorine compound~. \\'hen 
thesl' chemicals pa>s through the boiler. they can form ~trong 
acids. The acid can eat through the boiler wall, causing serious 
damJge Jnd presenting a pos,ible threat of flue gJ~ spillJg,• or 
boiler water leakage into the building. 

Please read the informJtion given in T Jble I A, page 11. 
listing contaminants and areas likely to contain them. If 

contaminating chemicab will be present near the location of the 
boiler combu~tion air inlet, have your instalkr pipe the boiler 
combustion air and vent to another location, per th is manual. 

& WARNINGi lfthe boiler combustion air_it.llet is located in 
..._ _____ .. _ J laundry room or pool fJctltty. for exJmple, 

these JreJs will alwars contain hazardous 
contJminants. 

I ~ WARNING! To prevent the potential of severe personal 
injury or deJth. check I~H" art•as and produch 
listed in Table lA, page 11 before inst•llling 
the boiler or air inlet piping. 

If .:ontaminants are found, you .\·1L:ST: 
• Remove contJminants permanently. 

-OR-

• RelocJte air inlet .mJ 1·ent terminations 
to other areJ~. 








