.S, CONSUMER PRODUCT SAFETY COMMISSION
WASHINGTON, D.C. 20207

Maren 21, 2003

Mr. Frank Stanonik

Chief Technical Advisor

Gas Appliance Manufacturers Association
2107 Wiison Blvd.

Sutte 600

Arlington, VA 22201

Dear Mr. Stanontk:

At the January 14, 2003 meeting of the ANSI Z21/82 CO/Combustion Sensor Ad Hoc Working
Group, I voluntecred to draft initial test and evaluation considerations to be included in the work
plan being developed for presentation to the ANSI Z21/83 Commiuttee. Attached you will find a
table of these considerations for distribution to the working group members. Where it seemed
appropriate, [ cited test provisions currently found in CSA 6.19-01, Residential Carbon
Monoxide Alarming Devices and GRI-02/0112, Evaluating the Performance of Residential CO
Alarms. [based additional chamber as well as in-sifu gas appliance test considerations on the
broad range of potential appliance operating environments we discussed dunng our working
group meeting. However, the operating parameters {i.e. temperature and humidity) and flue gas
sampling method (i.e. flow through or aspiration) of each sensor fechnology selected for
evaluation should be usad fo determing the appropriateness of a given test condition. I look

forward to further discussion of test and evaluation of sensors and development of the work plan.

These views represent the position of the CPSC staff; they have not been reviewed or approved
by the Commissioners. If you have any questions, I can be reached at (301) 504-7575 or by

ematl at rjordani@epsc.gov.
Rezards,

Ronald A. Jordan
Project Manager, Fire/Gas Codes & Standards
Directorate for Engineering Sciences

oo
Daryl Hosler, Chairman, ANSI Z21/83 Commuttee
Al Callahan, CSA-America

Colm Church, CPSC



List of Sensitivity Tests

Sensitivity Tests (Ambient Conditions)

Sensitivity Test 1:
Sensitivity Test 2;

Response to Carbon Monoxide at 50 % Relative Humidity and 70°F
Response to Carbon Monoxide at 75 % Relative Humidity and 70°F

Sensitivity Tests (Ap

liance Operating Conditions)

Sensitivity Test 3:
Sensitivity Test 4:
Sensitivity Test 5:
Sensitivity Test 6:
Sensitivity Test 7:
Sensitivity Test 8:
Sensitivity Test 9:

Sensitivity Test 10:
Sensitivity Test 11:
Sensitivity Test 12:
Sensitivity Test 13:
Sensitivity Test 14:
Sensitivity Test 15;
Sensitivity Test 16:
Sensitivity Test 17:
Sensitivity Test 18:
Sensitivity Test 19:
Sensitivity Test 20:
Sensitivity Test 21:
Sensitivity Test 22:
Sensitivity Test 23:
Sensitivity Test 24:
Sensitivity Test 25:
Sensitivity Test 26:

Response to Carbon Monoxide at 50 % Relative Humidity and 100°F
Response to Carbon Monoxide at 75 % Relative Humidity and 100°F
Response to Carbon Monoxide at 95 % Relative Humidity and 100°F
Response to Carbon Monoxide at 100 % Relative Humidity and 100°F
Response to Carbon Monoxide at 50 % Relative Humidity and 130°F
Response to Carbon Monoxide at 75 % Relative Humidity and 130°F
Response to Carbon Monoxide at 95 % Relative Humidity and 130°F
Response to Carbon Monoxide at 100 % Relative Humidity and 130°F
Response to Carbon Monoxide at 50 % Reiative Humidity and 200°F
Response to Carbon Monoxide at 75 % Relative Humidity and 200°F
Response to Carbon Monoxide at 95 % Relative Humidity and 200°F
Response to Carbon Monoxide at 100 % Relative Humidity and 200°F
Response to Carbon Monoxide at 50 % Relative Humidity and 300°F
Response to Carbon Monoxide at 75 % Relative Humidity and 300°F
Response to Carbon Monoxide at 95 % Relative Humidity and 300°F
Response to Carbon Monoxide at 100 % Relative MHumidity and 300°F
Response to Carbon Monoxide at 50 % Relative Humidity and 400°F
Response to Carban Monoxide at 75 % Relative Humidity and 400°F
Response to Carbon Monoxide at 95 % Relative Humidity and 400°F
Response to Carbon Monoxide at 100 % Refative Humidity and 400°F
Response to Carbon Monoxide at 50 % Relative Humidity and 500°F
Response to Carbon Monoxide at 75 % Relative Humidity and 500°F

Response to Carbon Monoxide at 85 % Relative Humidity and 500°F
Response to Carbon Monoxide at 100 % Relative Humidity and 500°F




SENSITIVITY TESTS (AMBIENT CONDITIONS)

SENSITIVITY TEST 1: RESPONSE TO CARBON MONOXIDE AT 50 % RELATIVE HUMIDITY AND 70°F

Response to Target Gas

Carbon Monoxide

Other Gas Sensor

Target Gas: |Overall |Constant Chamber |Constant Chamber |variable Chamber |Sensor Output Output
Carbon Test Relative Humidity |Temperature Carbon Monoxide |(voitage, amperage, {voltage, amperage,
Monoxide |Number |(% R.H. +/- 5% R.H.} |{(°F +/- 5°F) {ppm +/- 10 ppm) |resistance, or other) resistance, or other)
1 50 70 0
2 50 70 100
3 50 70 200
4 50 76 320
5 50 70 340
6 50 70 360
7 50 70 380
8 50 70 400
9 50 70 420
10 50 70 440
11 50 70 460
12 50 70 480
13 50 70 500

SENSITIVITY TEST 2: RESPONSE TO CARBON MONOXIDE AT 75 % BELATIVE HUMIDITY AND 70°F

Response to Target Gas

Carbon Monoxide

Other Gas Sensor

Target Gas: [Overall |Constant Chamber [Constant Chamber lvariable Chamber |Sensor Output Output
Carbon Test Refative Humidity | Temperature Carbon Monoxide }{voltage, amperage, (voltage, amperage,
iMonoxide  INumber |(% R.H. +/- 5% R.H.) [(°F +/- 5°F) (ppm +/- 10 ppm}  iresistance, or other) resistance, or other)
14 75 70 0
15 75 70 100
18 75 70 200
17 75 70 320
18 75 70 340
19 75 70 360
20 75 70 380
21 75 70 400
22 75 70 420
23 75 70 440
24 75 70 460
25 75 70 480
26 75 70 500




SENSITIVITY TESTS (Operating Conditions)

ﬁni SITIVITY TEST 3: RESPONSE T CARBON MONOXIDE AT 50 % RELATIVE HUMIDEEY AND 100°F

Response 10 Farpet Gas

Target Gas: Overult  [Constant Chamber Constant Chamber Variable Chamber Carbon Monoxide Sensor {Other Gas Sensor
i arbon Test Helative Hamidity Temperature Carbon Monexide et {Output
Mognxide Number  H% R, A8 5% REL) {F A4 §F topan -+ L ppmy ivellage, amperage, rusiséace, of oiher) fvottage, amperage, resiséance, or oiher)

T l1t¢ £

P o O

2 T iy

36 162 320

3t 1K) 34y

32 1KY 360

33 108 380

34 i 40l

33 S Ey 4243

£1Y kiY JR 441

a7 Y b3} EleH

34 S0 T 4303

y S0 Fi) il

T

FIVITY TEST 4: RES

O CARBON MONO.

XIBE AT 75 4% REEATIVE HUMIDITY AND HIO'F

Resp o Target Gas

Target Gas: Overall  {Constant Chamber Cunstant Chamber Vaviable Chamber Carbon Moeexide Seusor Other Gas Seasor
Carbon Test Relative Fumidity Temperainre Carbon Manoxide Curtput Output
Manovide Number % RH - 5% RAL) {F 4+ 3°F) (ppuatt +/- 16 ppm) {voliage, Amperage, resi oF other) (voltape, smperape, resistance, ur other)

41 15 i} {1

41 s Rt 1

42 75 1 HKY

43 75 it A

a4 Is 18] 3

44 75 154 36

48 75 13 i)

47 s 1331 S04

Rt s 11 $21)

49 75 100 4401

S 75 14} H41}

51 75 1K} 480

52 75 M S(HY

wwn.;,me,mﬁ(._.ﬁd TEST 8; RESPONSE TO CARBON MONOX

DE AT 95 % RELATIVE HUMIDITY AND 166°F

Response b0 Target Gas

Carbor Moenoxide Seasor
Out gt
{voltage, amperage, resisiance, or othery

[ Farge: Gas: Overatl  [Constant Chamber Constant Chamber Cartable Chamber
I arbor Fost Hetative Humidity Tempersture {Carbon Monoside
Monoaide Nuamber (% RH. i 5% RHL) {F +/- 8°F} tppm +H- 10 ppay

hX K]

5 kRS

33 @5

56 93

57 @3

54 45

34 Pxl

&} 95

&1 5

62 B3

(] 95

6 “3

a3 a5 LR

Creher Gas Sensor
{hatput

(yoltuge, amperage. pesistance, or other)




SENSITIVITY TESTS {Operating Conditions)

SENSITIVITY TEST 6; RESPONSE TO CARBON MONOXIDE AT 100 % RELATIVE H

HDEEY AND I0°F

[ i Target Gas

Farget (ias: Overa  [Constant Chamber Constant Chamber; Variable Chamber Carbon Monexide Semsor Other Gas Sensor
Carbos Tesi Relative Homidity Temperature Carbott Monoxide Oatput Cutput
Morside MNumsber  H4% RH. - 3% RH.) {"F +/- 5°F) pp +i- 10 ppayy (voltage, uperape, resistance, or other) {voltspe, amperage, resistance, o1 other)

[ HXd 13

a7 1133 L

08 13:8) 20K

69 1, a0

b Fexd KETH

Ti 133 368

72 100 3aiY

T3 100 400}

14 14} 420

75 Y 444}

76, 1) A6}

77 1K) 480

5 (KK Su

ISENSITIVITY TEST 7; RESPONS

TO CARBON MUNG

KIDE AT 56 9% RELATIVE HUMIDITY AND 1M'F

Response to Target Gas

Targed Gas: Overslt  [Constant Chamber Consiant (hantber Vartable Chamiser Carbon Monxide Senser Other (ras Seasor
Carbon Test Redative Humidity Temperatare Carbon Monoxide Ot Ot prat
Planexide Namber 1% RIE /- 5% R} 1°F +i/- 3°F} ppe -+ 10 ppany tvoltage, amperage, resistance, or other} {(voltage, amperage, resisiance, or other)
i F30) 8
Bl 30, e
EL F3) 2
82, 3 ki3]
ui F2H 44
e 1) 366
EN 1) i
st 1 MY L
Wi i 42403
b5 130 sl
W A i3} AR
0 i 13} S}
Wi hi% 130 St
SENSITIVITY TEST & RESPONSE TO CARBON MONOXIDE AT 75 % RELATIVE HUMIDFEY AND 13(0°F
Response {o Target Gas
Target Gas: Overale  pCenstant Chamber Constant Chamber Vastable Clhamber Carbon Monoxide Sensor Other Gas Sensor
Carbira T'est Relative Humidity Tenperature Carbon Monoxide COutgat Cutpat
[Monexide unther % R +/- 8% R i F +i- 5'F) {ppm +i- 36 ppon {voltagi, ampernge, resistance, or other) (¥ollage, amperage, resistance, o other)
42 Eh 136 8]
93 73 130 Oy
4 T8 3 A
43 75 13001 320
£l 15 P36 3ah
w7 Ei] 130 A
9% T 1303 351,
4eH 15 {30 U
feats 15 130 42
01 5 130 34
1 15 13} A6l
143 75 130 40
104 73 131 G




SENSITIVITY TESTS (Operating Conditions)

bSENSTEVITY TESTH R SE TO CARBON MONOXIDE AT 95 % RELATIVE HIR

panse to Target Gas
arget Gas: Overall  {Constant Chamber Constant Chamber Variable Chamber Carbon Mosexide Sensor Gther Gas Sensor
Trhon Fest. Retaeive Homidiny Temperature Carbon Monoxide Output Cutput
Mansxide Number 1% BRI - 5% R ¥ +H- 5 {ppaet <~ 18 ppur) {voltage. amperage, resistance, or piber) (voltage, mmperape, resistasce, or otber)
S 43 130
HUS 95 i34
7 a5 138,
4 us 134
T ns
EX]
93, 1344
G4 133
43
95
95 130
a5 {340
9% 13

W.J. MEIEEVETY TEST Hr RESPONSE TO CARBON MONOXIDE AT (0 % RELATIVE HUMIDETY AND EM°F

Recponse to Target Gas

iTarget Gas: Overall  [Constant Chamber Constant Chamber Varigble Chamber Carbon Mosoxide Sensor {Other Gas Sensor
Carbon Tist Retative Hamidity Temperature Carbon Maonoxide Oulput Ouipet
Monoxide Number 1% BH. +/4- 5% R CF S 80F (ppem -+ 14 ppey {voltitpe, amperage, resistance, or oiher) Ividpe, amperdge, resistance, of othery
g Ty 1)
Y Hiy Hi
1204 O 200
i FOHH 32
122 1) § 3 340
113 10} b3 3660
124 HEY i A&
123 11 13 A
1M} 130 424
HEN 130 G433
3.3 138 460
ek 13 4}
J§23] 130 St
SENSITIVITY TEST 11; RESPONSE TO CARBON MONOXIDE AT 50 % RELATIVE HUMIDITY AND 260°F
Resp to Taspet Gas
[Varpe: Gas: Overall  [Constant Chamber Constant Chismber Vartairle Chamber Carbor Monoxide Seasor (Other Gas Senser
W arban Test Relative Flomidity Temeperatare {Carbon Monoxide Outpark Output
Mo nrgide Number 1% ILH + 5% R i"F - 3°F) (pp +7- 1 ppeany i¥oltage, amperage, resistance, or other} {voltage, umperage, resistance, or other)
; Y &
268 !
200 X
20K} 320,
263 344
204} 36
26 350
20504 1Y
Y G2
O} 440
2y $60
203 480
N} SOHY




SENSITIVITY TESTS (Operating Conditions)

m_mmme,Ei.mé TEST 11: RE

PONSE TO CARBON MON

MADE AT 78 & RELATIVE HEMIDITY AND 200°F

Response th Turget Gas

Tarpet Gas: Overall  [Constant Chamber Constant Chamber Variable Chamber Carbon Menoxide Seasor Crther Gas Seasor
larbon Fest Redafive Homidity Temperatare Carban Monoxide Ouiput Chidpest
Monaxide Ngmber 9% R 44 5% RBHL) £'F +fe 5°F) (ppm +/- 10 ppen; (voltage, amperaie, resistance, or uther) {voktage, amperage, resistance, or otherd

TS 200

TS, e 108

T3 20 204

73 20 3

IRl Y 3401

i3 Ryl 360

15 2608, &

15 it K

75 i3] 420

s 203 44y

15 KN At}

75 200 L

75 20 SO

SENSETIVITY TEST E3: RES

PONSE TO CARBON MONC

INIDE AT 95 % RELATIVE BUMIDITY AND 30°F

Resoonse to Target Gas

resistanee, ot other)

(% HH. +/- 5% RH,)

{voltape, amperase, resistance, or other)

[Target Gase Overalt  |Constant Chamber Constant Clismber Variable Chamber Carbon Monoxide Sessor Other Gas Sensor
[Carbon Test Redative Homidity Temperture Carbon Monoxide Cutput Outpest
Monoxide Mamber i°F +/- 5°F) (ppem +/- 10 ppat) (robapge, smperag

93
BA3
9%
45
i 94
152 95
163 s
144 45
163 55
P66 4%
H 95 4ht
by 93 LR
15y B3 SO

ISENSETIVIEY TEST i4: RES

PON

L TO CARBON MONOXIDE AT 160 % RELATIVE HUMIDITY AND 200°F

Respense to Target Gias

[Farges Gas: Oversll  Wonstant Chamber Comstant Chamber Variable Chamber Carboa Monoxide Seasor Other Gas Sensar
Carbon Tess Reladive Humidity Temperatire Carbon Monoxide Outpue Ut et
Muonoxite Namber 1% LML +/- 3% RIL) {1 44 3°F) Lppe 4. 14 ppent {voltage, ymperage. resistance, or other} {volnge, mupesaze, resistance, or other}

D] A

17E HHEA

¥PE {3

173 e

174 L

1738 T}

176 00N

177 00

it O

179 1

IN 100 24K,

158 HEY 263

ix2 HEN 268




SENSITIVITY TESTS (Operating Conditions)

ﬁmmzmﬁ.ﬂ_ VITY TEYT 15: RESFONSE TO CARBON MONOXIDE AT S0 % RELATIVE HUMIDETY AND 30°F

Respuase to Target Gas

Target Gas: Overall  [Constant Chamber Cnstant Chamber Variable Chaeniber Carbon Monsxide Sensor Other Gas Sensor
Carbos Test Relative Humidity Temperature Carbos Mangxide Crutput Ot put
Modexide MNumber 1% R - 84 R F +f 57F) (pphe +/- 10 ppm) {voltage, amperage, resistaace, o3 other) (voltape, hperage, resistiaace, or other)
%3 Xx3 {0
184 300 1Y
{85 it 200,
[E:L3 3K 3
15y 3 2ai}
[RE 30 3450
18y 300 3RO
{og MK o
191 3K 421}
w2 3003 i}
193 3 468}
194 3y 43}
1u5 3R, i)

TIVITY TEST 16: RESPONSE 7O CARBON MONOXIDE AT 75 % RELATIVE HUMIDETY AND 300"F

p te Target Gas
Tacget Gas: Overal  [Constant Chamber Constant Chamber Variabke Chamber Carbun Mogoxide Sensor Other Gas Sensor

Fest Relutive Humidity Temperaiure Carbon Monoside Output Chatpuz
Niriber 1% RL /0 $% ALY °F - 5'F) {ppm +/- 16 ppinj {voltage, amperage, resistance. of other) {votbape, smiperage, resistance, or other)

146 7

M

Bt
Y
JKY

IXIDE AT 95 % RELATIVE HUMIDITY AND 3H°F

ﬁwmzmm:{ LTY TE:

Response to Target Gas
Farget Gas: Overall  [Cowstant Chamber Constant Chamber Viriable Chamber Carbon Mosoxide Seasor (Other Gas Sensos
Carbon Fest Rebative Hunmidity Temperature Carbon Monoxide (utput Ontput
Menoxide Ngmber 1% R - §% R} CF b $°F) (ppm +/- H ppm; tvoltage, amperage, resistance, or other) {voltage, amperage, resistasice, or other)
200 45 ) i
2 93 300 it
2 75 A0 200y
212 43 A 32
PR 3 300 340
24 5 R 3641
215 95 3R, 35
us K3, K
Py i 42
& 3G iy
93 M 460
95 3083 )
95 Y SO




SENSITIVITY TESTS (Operating Conditions)

SENSITIVEDY TEST 18: RESPONSE EC CARBON MONOXIDE AT 190 % RELATIVE BUMIDITY AND 360°F

Response to Tavget Gas

MTarget Gas; Overall  {Coustant Chamber Constant Chamber Variable Chamber Carbor Monoxide Sessor Other Gas Seasor
“aebin Test Relative Humidity Temperatare Carbon Monoxide Out gt Ontput
Manoside Namber % R, +/- 5% RL) {°F +)- §°F}) { pps +/- 10 ppen} Immmm L, ANEPCEREL, resistance, or uthery {voiape, amperags, resistance, or olhwr}
} I g
30K} [1x8
3 268
oy 320
30 344)
RiEY 3af)
I3 Exy
3y .
3K 430
3R 45
3O $H)
3 450
300 S

SENSETEVITY 1

E HUMITY AND 461FF

Response to Target Gns

Target Gas: Overall  [Constant Chamber Constant Clhzmber Vartable Chamber Carbon Monoxide Sensor Other Gas Seasor
Carbon Test Retadive Humidity Temperatore Carbon Monoxide Ot put Outpit
Monnxide Nomber 1% R +/- 5% RH.) °F +/- 3°F) ppe - H) ppe) tyoliage, wnperage, resistaie, or uther) (volage, amgerage, resistance, o1 other)

333 84 400 &

e i e j1Ed

237 k1] <HH} Y

238 hit] 400y 33

23 S04 ARy 340

REN St H3:

144 SiH HE

242 ath dexy

243 3t AEH)

2444 i) s

245 5N A

236 5ty A3

247 piz} )

mwmzmnd_eﬂnw—“ TEST 20: RESPONSE TO CARBON MONGXIDE AT 75 % RELATIVE HUMTITY AND 480°F

Response to Target Gas

Farget Gas: Oveeall  [Constant Chamber Constant Chamber Vartable Chamber Carbon Monoxide Seasor Other Gas Seasor
Carbon "Eest Retfative Humidity Tempersttre Carbon Monoxide Crist part Output
Mongyide Muailer (% R +/- 5% RUAL) i"F +/ 3°F) i ppe 4/ 10 ppey t¥oltage, amperage, resistance, or other) { virEape, resistance, or other)
248 75 &
2a% T3 18}
253 73 )
15 Jay
75 340
75 360
75 3AD
18 40y
75 420
78 440
13 460
13 At
75 S0




SENSITIVITY TESTS (Operating Conditions)

Response to Target Gas

argee Gas: Overall  [Constant Chamber Constant Chamber Carbor Monoxide Seasur Other Gas Senser
sarfun Tesé Redative Humidity Temperature € arbon Monoxide Cutput Ottt

Nonoxide SNamber (% R M. - 5% RHL) {F +/- 3°F) tppea +/- 10 ppay {¥oltage, ampesage, resistance, or othery (veltupe, amperage. resistance, or othert

pIS] u3 0

2603 E 40}

263 33 iy

244 43 Eibh

263 95 HHY

26 G5 R

267 93 A3

it 5] k]

264 95 466

2713 98 K

N N ElEe

72 43 Hi 450

273 b5 00 SO

ISENSITIVETY TEST 220 RESEONSE FO CARBON MON(

JXIDE A'F 106 % RELATIVE HUMUNTY AND 466°F

Respense to Tacget Gas

[Target Gas: Overall  {Constant Chamber Constant Chamber Variable Chantber Carbonr Motoxide Sersor Other Gas Sessor
Carboy Test Relative Humidity Temperstare Carbon Monoxide Qutput e prat
Maroide Nomber 1% BEE 4 5% R i"F +/- 3°F) (ppen +/- 10 ppen {voltage, wmtiperage, resistance, or others (voltage, amperage, resistance, or other)
274 [
B Foty
276 2043
AT 20
34ty
366
38
S
A20)
440y
244, 460
245 AW
286 SO
ENSITIVEVY TEST 23; RESPONSE TO CARBON MONOXIDE AT 58 % RELATIVE HUMIDITY AND 500°F
Respetse ko Target Gas
Tarpet Gas: Overall  [Congtant Chamber {Lonstant Chamber Varkable Chiamder Carbor Menoxide Seasor eher Gas Sensor
< arbon Test Redstive Homidity Temperiture Carben Manoxide Oufput Output
Menoxide Notaber (% R 4/ 5% RIL) F +/. 3°F) (ppan -+ 10 ppeny (voltage, amsperape, Fesisiance, or olther} (volage, ampkrage, resistance, or other}
aaT £}
28K FeR)
I8 2608
i 320
491 3400
242 366
193 3
204 403
AT A
296 440
A0
298 48N
233 Sy




SENSITIVITY TESTS (Operating Conditions)

SENSITIVITY XK

ST 24 RESPONSE TO CARBON MON

YXHYE AT 75 % RELATIVE BUMIDIEY AND SO0

Response 10 Target Gas

(Farget Gas: Crveralt  (Constamt Chamber Censtant Chamber Variable {bamber Carbon Monoxide Sensor Other Gas Sensor
{Carbor Test iRelative Humidity Teaperatures Carbou Munexide nstput Cratput
MEonoxice Mopmber O ROHL - S9% RUHL {°F +/- 5°F} {ppn o+ B opay (voitape, amperage, Tesistance, or oiher) {voltage, amperage, resisiance, or oiher)
300, 75 56 1
] 5 S OO
75 S04 Y
75 Sy Xty
75 SRY 3y
75 5K} LY
J5 SiK) REH]
75 SUH A
15 500 426
75 St A4
13 Sy 46i
5 S} FH3]
73 FHY S
SENMSTTIVETY FEST 25: RESPONSE TO CARBON MONOXIDE AT Y5 % REL EHUMIBITY AND 500°F
Response 10 Target {ius
Farget Gas: Crveralt  (Constant Chamber Censtant Chamber Varizble {hamber Carben Monoxide Sensor {Other Gas Seasor
“avhon Test Retative Humidiy Temperatire Carhon Monovide Ontpat {Ouepit
Monoxidi Number (1% RO +/ 5% REEL) 1F +f- 3°F} ippm /- Hi ppm) i vahage, amperage, resistance, or other) {voltage, amperage, resistance, or other)
313 a3 [&
34 45 A
313 93 2000
R 95 a2
317 9% £
o3
9%
s
324 9%
332 kS
33 95 E
324 B AH0
323 @3 S S0

SETIVITY TEST 76: RES

PONSE 10O CARBON MON|

NI AT 100 % RELATIVE HUMIDITY AND SIH°F

Respomse {0 Tarpet Gas

Target Gas; Overatt  [Constand Chamber Constant Chamber Variable Chamber Carbon Mosoxide Sensor 3ther Gas Sensor
Tarbos Test Helative Hemidity Temperature Carbon Monoxide Ouatput Cutput

Mookide Numher 0% R+ 5% R {°F +i- 5°F} tppim +4 HE ppay {voltugre, amperuge, resistance, oF oiber) voitaze, amperage, Teststance, or iher)

326 108 S

a7 T04H 56

328 504}

529 TERS: SHY

331 it Sy

A2 e SO

332 1 00

333 103031 S0y

334 13 BeM)

KRN ELEY

34 SO,

357 10} hiLE

335 110} S0k




List of Selectivity Tests

Selectivity Tests {Ambient Conditions)

Selectivity Test 1:
Seigctivity Test 2:

Response to Interferent Gases at 50 % Relative Humidity and 70°F (Ambient Conditions)
Response to Interferent Gases at 75 % Relative Humidity and 70°F (Ambient Conditions)

Selectivity Tests (Appliance Operating Conditions/individual Combustion Products)

Selectivity Test 3
Selactivity Test 4.
Selectivity Test 5.
Selectivity Test §:
Selectivity Test 7:
Selectivity Test 8:
Selectivity Test 9

Selectivity Test 10
Selectivity Test 11:
Selectivity Test 12:
Selectivity Test 13:
Selectivity Test 14:
Selectivity Test 15:
Selectivity Test 16:
Selectivity Test 17;
Selectivity Test 18
Selectivity Test 19

H
Seiectivity Test 20
Seleclivily Test 21:
H
;

Selectivity Test 22
Seilectivity Test 23
Setectivity Test 24:
Selectivity Test 25
Selectivity Test 26;

Response 1o individual Combustion Produsts at 50 % Relative Humidity and 100°F
Response 1o Individual Combustion Produets at 75 % Relative Humidity and 100°F
Response to Individual Combustion Products at 95 % Relative Humidity and 100°F
Response fo individuai Combustion Products at 100 % Relative Humidity and 106°F
Respense to individual Combustion Products at 50 % Relative Humidity and 130°F
Response o Individuat Combustion Products at 75 % Relative Humidity and 130°F
Rasponse to Individuat Combustion Products at 95 % Relative Humidity and 130°F
Response to Individual Combustion Products at 100 % Relative Hurnidity and 130°F
Response to Individual Combustion Products at 50 % Relative Humidity and 200°F
Response to Individual Combustion Products at 75 % Relative Humidity and 200°F
Response to Individual Combustion Products at 85 % Relative Mumidity and 200°F
Response to Individual Combustion Products at 100 % Relative Humidity and 200°F
Response to Individual Combustion Products at 50 % Relative Humidity and 300°F
Response fo Individual Combustion Products at 75 % Relative Humidity and 300°F
Response to Individual Combustion Products at $5 % Relative Humidity and 300°F
Response to Individual Combustion Products at 100 % Relative Humidity and 300°F
Hesponse to individual Combustion Products at 50 % Helative Humidity and 400°F

Response to individual Combustion Products at 75 % Relative Humidity and 400°F
Response 1o Individual Combustion Products at 95 % Relative Humidity and 400°F

Response 1o Individual Combustion Products at 100 % Relative Humidity and 400°F
Aesponse to individual Combustion Products at 50 % Relative Humidity and 560°F
Hesponse to individual Combustion Products at 75 % Relative Mumidity and 500°F
Response to individua! Combustion Products at 95 % Relative Humidity and 500°F
Response o Individual Combustion Products at 100 % Relative Humidity and 500°F

Selectivity Tests (Appliance Operating Conditions/All Combusticn Products)

Selectivity Test 27:
Selectivity Test 28
Selectivity Test 29;
Selactivity Test 30:
Selectivity Test 31:
Selectivity Test 32:
Selectivity Test 33:
Selectivity Test 34:
Selectivity Test 35:
Selectivity Test 36:
Selectivity Test 37:
Selectivity Test 38:
Selectivity Test 35:
Saiectivity Test 40:
Selectivity Test 41:
Selectivity Test 42
Selectivity Test 43:
Selectivity Tast 44:
Selectivity Test 45:
Selactivity Test 46:
Selactivity Test 47:
Selectivity Test 48:
Selectivity Test 4%
Selectivity Test 50:

Response to Combustion Products at 50 % Relative Humidity and 100°F
Response to Combustion Products at 75 % Relative Humidity and $00°F
Rasponse to Combustion Products at 95 % Helative Humidity and 100°F
Response to Combustion Products at 100 % Relative Humidity and 100°F
Response to Combustion Products at 50 % Relative Humidity and 130°F
Response to Combustion Products at 75 % Relative Humidity and 130°F
Response to Combustion Products at 95 % Relative Humidity and 130°F
Response to Combustion Products at 100 % Reiative Humidity and 130°F
Response to Combustion Produsts at 50 % Rsiative Humidity and 200°F
Response to Combustion Products at 75 % Retative Humidity and 200°F
Response to Combustion Products at 95 % Relative Humidity and 200°F
Response to Combustion Products at 100 % Relative Humidity and 200°F
Response to Combustion Products at 50 % Relative Humidity and 300°F
Hesponse to Combustion Products at 75 % Relative Humidity and 300°F
Response to Combustion Products at 95 % Relative Humidity and 300°F
Response to Combustion Products at 100 % Relative Mumidity and 300°F
Rasponse to Combustion Products at 50 % Relafive Humidity and 400°F
Response to Combustion Products at 75 % Relative Humidity and 400°F
Response fo Combustion Products at 95 % Relative Humidity and 400°F
Response to Combustion Products at 100 % Relative Humidity and 400°F
Response to Combustion Products at 50 % Relative Hurmidity and 500°F
Responss to Combustion Products at 75 % Relative Mumidity and 500°F
Response to Combustion Products at 95 % Relative Humidity and 500°F
Hesponse fo Combustion Products at 106 % Relative Humidity and 500°F




SELECTIVITY TESTS {AMBIENT CONDITIONS)

SELECTIVITY TEST 1: AESPONSE TO INTEAFERENT GASES AT 50 % RELATIVE HUMIDITY AN{ 70°F

Response o Interferent Gas
Querall Constant Chamber |G it Chamber (All Gas Sensor
Concentration {Test Relative Humidity |Temperature Dutput
Gas or Vapor  l{ppm) Number {% R.H. +/- 5% B.H)|(°F +/- 5°F) {voltage, amperage, resistance, or other)

Crean Alr 50 70
-Butane 300 1 50 70
Clean Air 50 It
Methane 500 2 50 70
Clean Air 50 70
AmIMonia 50 3 50 70
Clpan Alr 50 70
Kiathanot 20y 4 50 70
Clear Air 50 70
Ethanol 208 5 50 0
Clean Alr 50 70|
Acalong 206 6 50 70
(Ciean Air S0 70
|-Propanct 200 7 50 70
Cnan Air 50 70
Eihyi-acetate 200 8 50 70
lean Air 50 70
-Heptane 500 9 50 70
e Alr 50 70
| Toluene 200 10 50 70
Clean Air A 70
| Trichinroathylens 200 11 50 70

ISELECTIVITY TEST 2; BESPONSE TO INTERFERENT GASES AT 75 % HELATIVE HUMIDITY AND 70°F

Response to interferert Gas
Overatl Consiant Chamber [Constant Chamber |All Gas Sensor
Concentration {Test Reiative Humidity [Temperature Ourtput
Gas or Vapor  l{ppim) Number (% B.H, +- 5% RHI(F + 5°F) (voliage, amperage, resistance, or other)

Clean Air 75 i
-Etane 3040 12 75 7O
Claan Air 75 7%
Mathane 500 13 75 Y
Clean Air 75 0
Amimonia 50 14 5 TG
Cloan Air 75 78
Metharnok 200 15 75 7
Cloan Air 3 Y
- thanol 20 6 75 70
Clean Air 75 70
Acetone 200 17 75 iy
Clean Air 75 70
+-Propanct 200 8 5 74
Clean Air 75 K
Fihyi-acetate 280 19 75 70
Clean Air 75 0
n-Heplane 5G0 20] %5 70
Ciean Alr 75 70
Toluene 200 21 75 0
Ciean Alr 75 70
{Trichloroethyiens 200 22 T4 70




SELECTIVITY TESTS (Appliance Operating Conditions/Individual Combustion Products)

SELECTIVITY TEST 3: RESPONSE TO INDIVIDUAL COMBUSTION PRODUCTS AT 50 % RELATIVE HUMIDITY AND 100°F

HResponse to Interferent Gas

Gas or Qvarail Constant Chamber Constant GCramber Al: Gas Sensor
Combustion {Concentration Test Relative Humidity Tempaerature Output
Product {opm or %} Nurrber (% R.H, +/ 5% R.H.) (°F +/~ 5°F) (voltage, amperage, resistance, or other)
Clean Alr 50 108

HCh ey fod 23 50 100

HC v ave thd 24 50 100

G aax 1 25 50 0

Clean Air 50 100

NO g tod 26 50 10

MOy avg thd 27 a0 100

MO, aax tiod 28 B0 100

Clean Air 3G 100

SC, e thd 29 50 160

SOy v thd 30 50 100

SO qax thdt 31 50 100

[SELECTIVITY TEST 4: RESPONSE

TO INDIVIDUAL COMBUSTION PRODUCTS AT 75 % RELATIVE HUMIDITY AND 100°F

Response to interferent Gas

Gas or Qverail [of, Chamb Constant Chamber All Gas Sensor
Combustion [Concentration Test Reiative Humidity Temperature Output
Product {ppm or %} Mumber {% R.H. - 5% B.H.) (°F +/- 5°F) {voltage, amperage, 1 ice, o other)
Ciean Al 75 00

HCL i el 32 75 160

MCH ava thd 33 5 160

HChamax od 34 75 100

IClean Air 75 165

INOL e thd 35 75 100

NC, v tod 36 75 100

MO, e tid 37 75 100

Clearn Alr 75 100

SO thed 38 75 108

SIS NP thd 35 4 106G

SO aax tod 40 75 100

SELECTIVITY TEST &: RESPONSE

TO INDIVIDUAL COMBUSTION PRODUCTS AT 95 % RELATIVE HUMIDITY AND 100°F

Response to interferent Gas

Gas or Ovarall Caonstant Chamber Constant Chamber Al Gas Sensor
Combustion (Concentration Test Relative Humidity Temperature Qutput
Product |{ppm or %) (% FLH. =~ 8% R.H.} {°F +~ 5°F) {voitage, amperage, resistance, or ather}
Ciean Al 95 100

HC L tod 41 95 100

HCE ave thd 42 95 160

MO pax Nis%} 43 95 100

Clean Air 95 160

N, thd 44 95 100

NC,avg tbd 45 9% 100

NG ax hd 48 85 160

iClsan Alr ) 160

SO the 47 45 100

SOy ava H 48 95 108

B0, aax hd 49 95 100




SELECTIVITY TESTS (Appliance Operating Conditions/individual Combustion Products)

[SELECTIVITY TEST 6: RESPONSE 1O INDIVIDUAL COMBUSTION PRODUCTS AT 100 % BELATIVE HUMIDITY AND 100°F

Response 1o Interferent Gas
Gas or Qverall Constant Chamber Constant Chamber All Gas Sensor
Combustion [Concentration Test Reiative Humidity Temperature Qutput
Product {ppm or %} Number (% RH. 6 5% RLHL} (°F + 5°F) {voltage, amperage, resistance, or cther}
Clean Air 100 106
HCL, o thd 50 106 100
HCH ava tha 51 106 100
HCE 1 b 52 160 160
Ciean A 100 1Go
NO, s thd 53 160 108
NOwave thd 54 109 100
MO aax 1od 55 100 00
Clearn Air 100 160
S0, thd 56 100 104G
S0 G the 57 100 100
S0, thet 58 00 100
SELECTIVITY TEST 7: RESPONSE TO INDIVIDUAL COMBUSTION PRODUCTS AT 50 % RELATIVE HUMIDITY AND 130°F
Response to Interferent Gas
Gas or Querall Constant Chamber Constarit Chamber All Gas Sensor
Combustion [Concentration Tast Relative Humidity Tamperature Qutput
Product (RpM or %) Number (% R.H. +/- 5% R.H.) (°F +- 8°F) (voltage, amperage, resistance, or other)
(Clean Air A0 130
HCh an thd £9 50 130
HCE e thd 60 50 130
FHCL nean tiod &1 50 136
Clean Alr 50 130
NO, e tod 62 50 130
NG, ave thet 63 50 130
Nhoaan thd 64 50 130
iClean Air 30 130
SO, min jiled 65 50 130
SOavs b 66 50 130
SO pax thd &7 50 130
SELECTIVITY TEST 8: RESPONSE TO INDIVIDUAL COMBUSTION PRODUCTS AT 75 % RELATIVE HUMIDITY AND 130°F
Response to interferent Gas
Gas or Overatl Constant Chamber Constant Chamber Ail Gas Sensor
Combustion [Concentration Test Felative Humidity Temperature Cutput
Prodisct {pprs or %) Number (% RH. +- 6% RH) (°F +- §°F} (vofiage, amperage, registange, or gther)
Clean Air 75 130
HOL b it 68 5 130
HCave thel 6% 75 130
O max thd 70 75 130
Clean Alr 75 130
NO, thd 71 75 130
NO,.ave tod 72 75 130
NO pax thd 73 75 130
Clean Ar 75 130
SO tha 74 78 130
SO, ave tiod 5 75 130
SO, 1 o] 76 75 150




SELECTIVITY TESTS (Appliance Operating Conditions/Individual Combustion Products)

SELECTIVITY TEST 9: RESPONSE TO INDIVIDUAL COMBUSTION PRODUCTS AT 95 % RELATIVE HUMIDITY AND 130°F

Response o interferent Gas

Gas or Overall Constant Chamber Constant Chamber All Gas Sensor
Combustien (Concentration Test Relative Humidity Temperature Quipsst
Produst {ppm or %) Number % RH. + 5% R.H) (°F /- B°F} {voitage, amperage, resisiance, or other)
Clean Air 85 130
HCL o thd 77 5 134
HCh . ave the 78 a5 130
MOk a0 tha 7 95 130
Cloan Al 55 130
NO v that 80 95 130
NOL s thd g1 35 130
NG, oax ihd az 95 136
Clean Air 95 136
SO thd 83 95 130
SO aves ted 84 85 130
SOycamax thd a5 ot 130
85 138

SELECTIVITY TEST 10; RESPONSE TO INDIVIDUAL COMBUSTION PRODUCTS AY

100 % RELATIVE HUMIDITY AND 130°F

Response to interferent Gas

Gas or Overali Constant Chamber Canstant Chamber Al Gas Sensor
[Combustion |Concentration Test Relative Humidity Temperature Output
Product {ppm or %} Nyumb {% R.H. +~ 5% R.H.) (°F +/- 5°F) (voltage, amperaye, resistance, or other)
Clean Air 100 130

HO L aan ol 56 100 130

HCL v thd &7 10 130

HOanax thot a8 100 130

Clean Air 100 130

NC e jish] a9 100 130

NG, v tha 80 100 130

NO yeax o] a1 100 130

Ciean Air 100 130

SO ain thot 9z 100 130

SO, avs tha 83 100 130

SO, max thd G4 190 130

SELECTIVITY TEST 11: RESPONS

E 7O INDIVIDUAL CO

MBUSTION PRODUCTS AT

50 % RELATIVE HUMIDITY AND 200°F

Response to Interferent Gas

Gas or CQveratl Constant Chamber Constant Chamber Al Gas Sensor
[Combustion |Conceniration Test Retative Humidiy Temperature Qutput
Product {ppm or %) Number (% ALM. /- 5% R.H) (°F /- 5°F) {voltage, amperage, resistance, or other}
Ciean Air 50 200

HOCE tht 95 50 200

MO avs thot 96 50 200

HCH ax thd 57 50 200

Clean Al 54 200

N, thd 98 50 200

MOy avs oo 99 50 200

MO, i td 100 50 200

Claan Air 50 200

SO pn thd 101 5¢ 200

SO,.ave thd 102 50 200

S, s thd 03 80 200




SELECTIVITY TESTS {(Appliance Operating Conditions/individual Combustion Products)

SELECTIVITY TEST 12: RESPONSE TO iNDIVIDUAL COMBUSTION PRODUCTS AT 75 % RELATIVE HUMIDITY AND 200°F

Response to interferent Gas

Gas or Qverail Constant Chamber Constant Chamber Ali Gas Sensor
iCombustion [Concentration Test Relative Humidity Temperature Qutput
Product {ppm or %) Number % ALH. +4 5% RH.3 (°F +- 5°Fy (voltage, amperage, resistance, or other}
Clzan Air 78 200

MG e thd 104 7! 200

HCH v i) 108 75 200

HOC, a5 1bd HYS 7 200

Clean Ak % 206

NG s tod 167 7 200

NG s tod 108 75 260

NO. rax o 108 75 z00

Clean Alr 75 200

SO o 1164 75 200

S5Cy.ava thd 111 75 200

SO, peae ot 112 75 200

SELECTIVITY TEST 13: RESPONSE TO INDIVIDUAL GO

MBUSTION PRODUCTS AT

95 % RELATIVE HUMIDITY AND 200°F

Response to Interferent Gas

Gias or Qverall Constant Chamber Constant Chambet Al Gag Sengor
Combustion |Concentration Test Relative Humidity Temperature Output
Product {ppm or %} MNumber {% R.H. +/ 5% R.H) (°F +£ 5°F} {voitage, amperage, resistance, or other)
Clean Al 45 200

G s thck 113 95 200

HCL avg tha 114 35 200

HOL pax thd 115 95 200

iClaan Air 95 200

N b 116 95 200

NG, ave that 117 95 200

NG, e thd 118 95 200

Clean Al 45 200

SO tbd 119 95 200

SOave tbd 120 g5 200

SO max thd 121 95 200

SELECTIVITY TEST 14: RESPONSE TQ INDIVIDUAL CO

MBUSTION PRODUCTS AT

100 % RELATIVE HUMIDITY AND 200°F

Response o interferent Gag
Gas or Overait Constant Chamber Constant Chamber All Gas Sensor
}Combustion Concentration Tast Relative Humidity Temperature Duipat
Product (ppm or %j Number {% R.M. +/- 5% RH.) {°F +~ 5°F) {voitage, amperage, resi 2, Gr other)
Clean Air 100 200
HCH, thd 122 100 260
HC . ava thd 128 160 200
HCHLowax tha 124 160 200
Clean Air 160 200
NOL thd 125 100 200
NGy avs thet 126 106 208
NG, pax oot 127 1080 200
Ciean Alr 100 260
SO, gam thd 128 100 200
SO ave ot 128 100 200
SCemax tbd 130 100 200




SELECTIVITY TESTS (Appliance Operating Conditions/Individual Combustion Products)

SELECTIVITY TEST 15: RESPONSE TO INDIVIDUAL COMBUSTION PRODUCTS AT 50 % RELATIVE HUMIDITY AND 300°F

Response to interferent Gas

ag o Overall Constant Chamber Constant Chamber Ali Gas Sensor

Combustion {Concentration Test Relative Humidity Temperature Cutput
I:foduct {ppm or %) iNumber {% R.H, +/ 5% B.H.) (°F + 5°F) (voltage, amperage, resistance, or other}
Clearn Air 50 300

HOkatin thal 131 50 300

HCL g thct 132 56 306

HC L aax tha 133 53 300

Clean Air 5G 360

NOypen it 134 56 360

NG, v tbd 135 8¢ 360

NGy rax thet 136 56 300

Ciean Air A0 30¢

SO ibd 137 50 3060

SO, sy thd 138 50 360

SO0 max o 138 50 300

50 300
SELECTIVITY TEST 16: RESPONSE TO INDIVIDUAL COMBUSTION PRODUCTS AT 75 % RELATIVE HUMIDITY AND 300°F
fesponse to interferent Gas

Gasg or Cverall Constant Chamber Congiant Chamber Al Gas Sensor
Combustion (Concentration Test Relative Humidity Temperature Qutpui
Product (ppim of %) Number {% R.H. + 8% 843 OF +- 5°F) {voliage, amperage, resistancs, or other}
Clean Alr 75 300

HCL s thdd 140 75 300

HCL e tht 141 75 300

HC L uax thick 142 75 300

Clean Alr 75 300

NO s ot 143 Es) 306

NG avi b 144 75 300

NO max thd 145 5 3060

Clean Alr 75 360

SO, o 146 75 300

SO, v tiad 147 75 300
15 Outanx tod 148 75 300

SELECTIVITY TEST 17: RESPONSE TO INDIVIDUAL CO

MBUSTION PRODUCTS AT

95 % RELATIVE HUMIDITY AND 300°F

Response to Interferent Gas

IGas or Querall Constant Chamber Constant Chamber Ali Gas Sensor
Combustion [Cancentration Test Relative Humidity Temperature Qutput
Product {ppm or %} Number (% BL.H. +/- 5% R.H} (°F +/= 5°F} fvoitage, amperage, resistance, or other}
Cigan Air 95 360

HC e thdt 149 a5 300

HCE e hd 150 95 300

HCE aax thd 181 85 300

Clean Alr 95 300

NO, sz thd 152 95 304G

N, e tbd 153 95 300

NGy uax it 154 a5 300

Clean Air 95 3060

SO i tbd 155 95 300

SOave o 156 95 360

SCcpnax thed 157 95 300




SELECTIVITY TESTS (Appliance Operating Conditions/individual Combustion Products)

SELECTIVITY TEST 18: REGPONSE T0 INOIVIDUAL COMBUSTION PRODUCTS AT 180 % RELATIVE HUMIMTY AND 360°F
Response to Interferent Gas
Gas or Qverali Constant Chamber Canstant Chamber All Gas Sensor
[Combustion j{Concentration Test Relative Humidity Temperature Cutput
Prodssct (ppm or %) Number {% R.H. +~ 5% A.H.) (°F + 8°F) {voitage, amperage, resistance, o other)
Cigan Alr 160 300
O fiagd 158 TG0 306
HOL s thai 159 100 300
HCeasax thet 160 100 360
Clean Air 100 360
NG thd 161 100 300
NG, .avs thed 162 160 300
NG, ax tod 163 100 360
Clean Ak 100 300
SO, i H's) 184 100 306
SCh-avs ihd 185 106 300
SO, max thd 188 100 300
SELECTIVITY TEST 19; RESPONSE TO INDIVIDUAL COMBUSTION PRODUCTS AT 50 % RELATIVE HUMIDITY AND 400°F
Targe: Gas! Response to interferent Gas
Gas or Qverall Constant Chamber Constant Chamber All Gas Sensor
Combustion {Toncentration Test Relative Humidiy Temperature Outpast
Product (ppm or %) Numbser (% R.H. +- 5% R.H.} {°F +/~ 5°F)} {voltage, amperage, 1ee, or other)
iClean Air 50 400
L . thd 167 50 400
HCh ave tht 168 50 400
HC L ax tha 169 50 400
Clean Air 50 408
NO, e thd 170 50 400
INO, v thd 171 50 400
NG aeax thd 172 50 400
Clean Al 50 400
SOy thd 173 50 460
SChnva il 174 50 406
SO e thed 175 50 400
SELECTIVITY TEST 20: RESPONSE TO INDIVIDUAL COMBUSTION PRODUCTS AT 75 % RELATIVE HUMIDITY AND 400°F
Response to Interferent Gas
Gas o7 Overall Constant Chamber Constant Chambar Al Gas Sensor
Combustion |Concentration Test Refative Humidity Temperature Guiput
Product (ppm or %} Number {% B.H, +- 5% R.H.) (°F +/- 5°F) (voitage, amperage, resistance, or other)
Clean Air 75 400
HC e tod 176 75 400
HCL.ave tha e & 400
HC L peax thd 178 75 400
Ciean Air 75 400
NG, s tbd 179 5 400
NOyave thd 180 75 400
NO,ax tod 18 5 400
Clean Air 75 400
SOy thd 182 75 400
SO v b 183 75 400
SO, max thd 164 75 400




SELECTIVITY TESTS (Appliance Operating Conditions/individual Combustion Products)

SELECTIVITY TEST 21: RESPONSE TO INDIVIDUAL COMBUSTION PRODUGTS AT 95 % RELATIVE HUMIDITY AND 400°F

Response o interferent Gas

Gas or Overali Constant Chambsr Constant Chamber All Gas Bensor
Corbustion ([Concentration Test Relative Humidily Temperaiure OQuiput
Product {ppm or %} Number {% R.H. 4/~ 5% R.H) {°F +- 5°F) {voitage, amperage, rasistance, or other}
Cigan Air g5 400

HCE i thd 185 95 4C0

HC.ave thel 186 95 400

HCH nax thd 187 95 400

Clean Air 95 400

NO thd 188 95 400

NO, ave tod 188 95 408

INO, tod 130 a5 406

[Clean Alr 95 400

SO nm tod 191 95 400

SO, sve tixd 192 9% 400

S0, pmax thxd 193 95 400

SELECTIVITY TEST 22: RESPONSE TO INDIVIDUAL CO

MBUSTION PRODUCTS AT

100 % RELATIVE HUMIDITY AND 400°F

Response to interferent Gas

Gas or Overall Constant Chamber Constant Chamber All Gias Sensor
Combustion |Contentration Test Relative Humidity Temperatiire Quiput
Product {ppm or %) Number (% ALH. +- 5% R.H.} {°F +- 5°F} {voitage, amperage, resistance, or other}
Clean Alr 100 400

HC L tod 194 3 400

HOlLavg i 198 160 460

HC . max tbd 196 100 400,

iClearn Air 160 400

NO, v bt 187 160 400

NG ava ibc 188 100 400

N, wax the 199 100 400

Ciean Air 100 400

SO thd 200 100 400

SO, .ave jicel 20 100 400

SO ax 1 202 100 400

SELECTIVITY TEST 23: RESPONSE TO INDIVIDUAL CO

MBUSTION PRODUCTS AT

50 % RELATIVE HUMIDITY AND 500°F

Response to nterferent Gas

Gas or Cverail Constant Chamber Constant Charmber All Gas Sensor
Combustion :Concentration Test Heiative Humidity Termperature Quipat
Product {ppm er %) Number (% R.H. +/ 5% R.M.} (F +/- 5°F} {voitage, amperage, resistance, or othet)
iClean Air 50 800

HCL s ok 203 56 500

HCL e hiels! 204 80 BGO

MG neax thd 205 50 500

[Ctean Air 50 500

NOy thd 208 50 500

NG, ave jis5] 247 30 500

NGy e thxd 208 50 500

Ciean Air 50 500

SOuuin thd sl 50 500

S0, ave that 210 50 500

SOemax thd 211 50 500




SELECTIVITY TESTS (Appliance Operating Conditions/Individual Combustion Products)

SELECTIVITY TEST 24: RESPONSE TO INDIVIDUAL COMBUSTION PRODUCTS AT 75 % RELATIVE HUMIDITY AND 500°F

Response to Interferent Gas

Gas or Cverall Constant Chamber Constant Chamber All Gas Sensor
Combustion |Concentration Test Relative Humidity Temperature Quipt
Produgt pam or %) Nymber {% A, +- 5% R.H.) {°F +- 5°F} {voitage, amperage, resistance, or other)
Ciean Al 7 500

HCE e tod 212 75 BOG

HCL ave ot 213 7 500

HCL aeax thd 214 75 500

Clean Ar 75 500

MO, thel 215 75 500

NGy ava thd 216 75 50¢

NG e thd 17 75 4]

Clean Air 5 506

SO, 1 218 75 506

SO avs fies] 213 7% 500

S0, a1 tht 220 75 500

ISELECTIVITY TEST 25: RESPONSE TOQ INDIVIDUAL COMBUSTION PRODUCTS AT

95 % RELATIVE HUMIDITY AND 500°F

Response to Interferent Gas

Gas or Cverall Constant Chamber Constant Chamber Al Gas Sensor
Combustion |Concentration Yest Relative Humidity Temperature Cutput
Product {ppm or %) Number {% R.H. +/- 5% R.H) {°F +/- 5°F) {voltage, amperags, resistance, or other)
Clean Air 95 500

HCL thd 221 95 500

HCh avs thd 222 98 500

HCH aax thd 223 85 500

Clean Alr 95 506

N, i 224 95 500

NO, ava thd 225 95 B0G

NO, eax thd 226 a5 500

Clean Air 95 500

SO, e thd 227 98 5G0

SChnve tod 228 9% 500

80, yeax ol 224 95 500

SELECTIVITY TESY 26: RESPONSE TO INDIVIDUAL COMBUSTION PRODUCTS AT

100 % RELATIVE HUMIDITY AND 500°F

Response to Interferent Gas

as or Overall Constan: Chamber Constant Chamber All Gas Sensor

Combustion {Coneentration Test Relative Humidity Temperaiure Cutput
Product {opm of %} Number (% R.H. +- 5% R.H.) (°F 4/~ 8°F) {voltage, amperage, resistance, or other)
Ciean Aly 100 500

HCh e ihd 230 100 500

HCy avs thd 231 100 500

HC b ax thdl 232 100 BOG

Ciean Air 100 500

NO i i 233 100 500

NO, ave tioct 234 100 500

NG, ax thadt 235 100 500

Clean Air 00 500

SOy thd 238 100 500

SO avg thd 237 100 500

SO, aanx thd 238 100 500




SELECTIVITY TESTS (Appiiance Operating Conditions/individual Combustion Products)

ISELECTIVITY TEST 3; RESPONSE TO INDIVIDUAL COMBUSTION PRODUCTS AT 50 % RELATIVE HUMIDITY AND 100°F

Response to interferent Gas
Gas or Overall Constant Chamber Constant Chamber Alf Gas Sensor
Combustion Concentration Test Relative Humidity Tamperatura OCutput
Product {ppm or %) Number % RH. +- 5% RH) (°F +- 5°F) {voltage, amperage, resistance, or other}
Claan Air 50 100
HC L am thd 23 GG 100
HCL e is's] 24 56 160
HC Liss] 25 50 100
Claan A 50 100
NG thd 26 5G 100
NC, g the &7 30 100
NO carax thet 28 5O 160
Ciean Air 50 HEY
SO nen tha 28 50 100
S0, G that 30 50 100
SO peax 1ba 3t 50 100

SELECTIVITY TEST 4: RESPONSE

TO INDIVEDUAL COMBUSTION PRODUCTS AT 75 % RELATIVE HUMIDITY

AND 160°F

Response to Interferent Gas

Gas or Overali Constant Chamber Constant Chamber All Gas Sensor
[Combustion {Concentration Test Relative Humidity Temperature Qutput
Product {pom or %} Number - {% B.H. +/- 5% R.H.) {°F +/~ 5°F) (voltage, amperage, resistance, or other)
Claan Air 75 100

HCE e i 32 75 100G

HC eave thd 33 75 00

O A thd 34 75 100

Clean Air 5 100

N thd 35 75 100

NG, ave thd 36 75 100

MO, vax tixd 37 78 Hey

Clean Al 75 100

SO thd 38 75 160

SOy v bl 38 75 100

SO, sax thei 48 75 100

SELECTIVITY TEST 5: RESPONSE

TO INDIVIDUAL COMBUSTION PRODUCTS AT 95 % RELATIVE HUMIDITY

AND 100°F

Response o Interferent Gas

Gas or Overali Constant Chamber Constant Chamber All Gas Sansor
Combustion [Concentration Test Relative Humidity Temperature Qutput
iProduct {opm of %} Number {% R.H. +/- 8% R.H.) (°F +f- 5°F) (voltage, amperage, resistance, or other)
iClean Alr 95 0

HCI, 0 thd 41 95 1006

HC v tbd 42 48 100

HOkmax b 43 95 100

Claran Air 85 160

ING e thd 44 95 100

NOL.ave thd 45 5 160

NO, tod 46 95 100

Clean Air 98 100

SO o] 47 35 100

SO,.ava tbd 48 95 100

SOy aax o 49 95 100




SELECTIVITY TESTS (Appliance Operating Conditions/individual Combustion Products)

SELECTIVITY TEST 6: RESPONSE TO INDIVIDUAL COMBUSTION PRODUCTS AT 100 % RELATIVE HUMIDITY AND 100°F

Response to Interferent Gas

as oF Overall Constant Chamber Constant Chamber Al Gas Sensor
Fombusﬁoa Concentration Test faiative Humidity Temperature Output
Product {ppm or %) Number (% RLH. +/- 5% R.H.) (°F +/- 5°F} (voliage, ampaerage, resistance, or other}
Claan Al 106G 100
HCH thd 50 100 100
HCH A thd 51 100 160
Mg thd 52 160 100
Clearn A 100 100
NO nn th 53 106 0o
MO, v thd 54 100 100
NO yasax Thd 55 160 100
Clean Adr 160 106
SO, i tod 58 160 100
50, e thd 57 160 146G
SO, s thdl 58 100 100
SELECTIVITY TEST 7: REGPONSE TO INDIVIDUAL COMBUSTION PRODUCTS AT 50 % RELATIVE HUMIDITY AND 130°F

Response to nterferent Gas
Gas or Ovarall Constant Chamber Constant Chamber Al Gas Sensor
Combustion |Concentration Test Relative Humidity Temperature Cutpul
Produst {ppm of %) Number (% R.H, +/- 5% R.H.) (°F +- 5°F) {voitage, amperage, resistance, or other}
Ciean Air 50 130
HC L thd 58 50 130
MGG th 60 50 130
HCH svax o] &1 50 130
iClean Air el 136
NGy min oo 62 50 130
NG ave b 83 5G 136
NG paax thd 64 50 130
Ciear Air 50 130
SCymn that 65 50 130
SOy ave thd 66 50 130
SO, ax thok 67 50 130
SELECTIVITY TEST 8: RESPONSE TO INDIVIDUAL COMBUSTION PRODUCTS AT 75 % RELATIVE HUMIDITY AND 130°F
Response to interferent Gas

Gas or Querali Constant Chamber Constant Chamber All Gas Sensor
Combustion |Concentration Test Relative Humidity Yemperature Cutpus
Product {ppim or %} Number {% R.H. +- 5% R.H.) (°F +- 5°F) {voltage. amperage, resistance, or other)
iolean Alr 75 130
HO % e thd &8 78 130
HOLave tod 69 75 130
HCh peax tod 70 75 130
Clear Air 75 153G
N, thdd 71 8 130
NO, ave thdd 72 75 130
NG, ax ot 73 7 130
Ciean Air 75 130
SO thd 74 75 130
SOvave ot 5 5 130
S0, max the 78 75 130




SELECTIVITY TESTS {Appliance Operating Conditions/Individual Combustion Products)

SELECTIVITY TEST 9: RESPONSE TO INDIVIDUAL COMBUSTION PRODUCTS AT 95 % RELATIVE HUMIDITY AND 130°F

Aesponse to interferent Gas

Gas or Qvarall Constant Chamber Constant Chamber All Gas Sensor
Combustion |Concentration Test Relative Humidity Temperature Cutput
Product {opm or %} Numbet {% R.H. +/- 5% R.H.) (°F +- 5°F) {voitage, amperage, resistance. or other)
Ciean Air 35 130
HOL e b 77 2 130
HCL s 1t 78 55 136
HChomax i 78 45 136
Ciearn Afr 35 130
NG, tixd 8¢ 95 130
NG, e thd g1 95 130
NG thd a2 9% 130
(Clean Air a5 130
SO, am tha &3 35 130
S0,ava it 84 95 130
SO, tha 83 38 130
G5 130

SELECTIVITY TEST 10: RESPONSE TO INDIVIDUAL COMBUSTION PRODUCTS AT

100 % AELATIVE HURMIDITY AND 136°F

Response to interferent Gas

Gas of Cvarall Constant Chamber Constant Chamber Ali Gas Sensor
Combustion (Concentration Test Retlative Humidity Temperature Output
Product (ppm of %) Number (% B.H, +/- 5% R.H.) (°F +/- 5°F) {voltage, amperage, resistance, or other}
{Clean Air 100 130

HOGL thd 86 100 130

HOL g toct 87 150 136

O a toct 88 100 130

Clean Air 100 130

NGy e tbd 89 160 130

NG, ava thd g0 100 130

NO, spax tiod 91 100 130

Clean Ay 100 138

SO tiodt 92 100 130

SO, v the a3 100 136

SO, max tbd G4 100 130

SELECTIVITY TEST 11: RESPONSE TO INDIVIDUAL GO

MEUSTION PRODUCTS AT

50 % RELATIVE HUMIDITY AND 200°F

Response to Interferent Gas
Gas or Overail Constant Chamber Constant Ghamber Ali Gag Sensor
Combustion [Concentration Test Relative Humidity Temperature Cutput
Product (ppm of %) Number (% R.H. +/ 5% R.H.) (°F +/ 5°F) (voltage, amperage, resistance, or other)
Clean Ar 50 200
HOCL thd 95 50 200
HCE, e piels] a6 50 206
HCL wax thel 97 50 260
Clean Air 50 200
NG, o that 98 5G 260
N0, aug thd 99 50 200
NG, jax ot 100 50 200
Clean Air Bl 265G
S0 thd 101 50 200
SCavs tiod 102 50 200
SO, 2 thd 103 50 200




SELECTIVITY TESTS (Appliance Operating Conditions/individual Combustion Products)

SELECTIVITY TEST 12: RESPONSE TO INDIVIDUAL COMBUSTION PRODUCTS AT 75 % RELATIVE MUMIDITY AND 200°F

Hesponse to Interferent Gas

Gas or Qverall Constant Chambar Constant Chamber Ali Gas Sensor
Combustion ({Concentration Test Relative Humidity Temperature Cutput
Product {ppm or %) iNumper {% R.H. #/- 5% A.H.) (°F </ B°F) {voitage, amperage, resistance, or other)
Clean Air 78 200

HO o thd 104 75 200

Ok v thd 105 5 200

HOkomax i Ht 75 200

Clean Air 75 260

NG v tod 107 75 200

NG, v oo 108 7 200

N, pax it 108 75 200

Claan Al 75 200

SOy nm tbd 110 5 200

SCrave o] 111 75 200

SO pmax ihd 112 75 200

SELECTIVITY TEST 13: RESPONSE 10O INDIVIDUAL COMBUSTION PRODUCTS AT

95 % RELATIVE HUMIDITY AND 200°F

Response to Interferent Gas

Gas or Cverail Constant Chamber Constant Chamber All Gas Sensor
[Combusiion (Concentration Test Relative Humidity Tempetature Qutpust
Product (ppm or %) Numbar (% RLH. 4 5% R.H.Y {°F - 5°F} fvoitage, amperage, resistance, or other}
Clean Air 85 260

HC L Hets] 113 85 200

HOL ave tha 114 95 200

HC L ax Ho's] 115 93 200

Clear Air 95 200

MO, e thol 118 95 200

NO, s ibd 117 95 200

NO apan hd 118 95 200

Claan Alr 98 200

SOin tod 119 95 260

SO.ava tod 120 95 200

SO, max thd 121 95 200

SELECTIVITY TEST 14: RESPONSE TO INDIVIDUAL COMBUSTION PRODUGTS AT

100 % RELATIVE HUMIDITY AND 200°F

Response 1o nterferent Gas

Gas or Overall Constant Chamber Constant Chamber All Gas Sensor
Combustion |Conceniration Test Relative Humidity Temparatuse Cutput
Product {ppm or %) Number (% FALH. +- 5% R.H.) {°F +/- B°F) (voltage, amperage, 8, o other)
iClean Air 100 260

HO b that 122 100 200

HC L. ave L) 123 100 200

HCH wax 1bd 124 100 200

Clean Al 160 260

INO,.aim tod 125 100 200

NG, avg thdd 126 100 200

NO, e thd 127 10 200

Clear Air 100 200

SOy hd 128 100 200

SO, v 1bd 128 160 200

SO, aax tha 130 100 200




SELECTIVITY TESTS {Appliance Operating Conditions/individual Combustion Products)

SELECTIVITY TEST 15: RESPONSE TO INDIVIDUAL COMBUSTION PRODUCTS AT 56 % RELATIVE HUMIDITY AND 300°F

Response to Interferent Gas
Gas or Queralt Constant Chamber Constant Chamber All Gas Sensor
Cormbustion [Concentration Test Relative Humidity Temperature Qutput
Product {ppm or %) Numbet {% R.H. 44 5% R.H) (°F +/- 5°F) {voltage, amperage, resistance, or other}
Clean Al 50 300
HC it 131 50 300
HCL avg i 132 S 360
HO L uax od 133 50 360
Clean Alr 5C 300
NOy v thxi 154 50 300
NOave tod 135 50 300
N, i ol 138 50 300
Clean Air 58 300
S0 b 137 50 300
SO, g 1ha 138 53 300
S0, wax ot 138 50 360

50 360

SELECTIVITY TEST 16: RESPONSE TO INDIVIDUAL COMBUSTION PRODUCTS AT 75 % RELATIVE HUMIDITY AND 306°F

Response to interferent Gas
Gas or Cverail Constant Chamber Constant Chamber All Gas Sensor
Combustion (Concentration Test Relative Humidity Temperature Cutput
Froduct {ppm or %) Number (% B.M. +/ 5% A.H.) {°F +/- 5°F} {voltage, amperage, resistance, or other}
Clean Alr 75 300
HOL ey el 140 75 300
HCL ave thd 141 5 300
HO, ax thxd 142 75 360
Clean Air 78 300
NG, i tha 143 h 300
NGy avs thd 144 75 300
NG, hax thd 145 75 300
Clean Air 75 00
S0, o 148 75 jlts]
S0, ave thdd 147 5 300
SO,cpax ol 148 75 360
SELECTIVITY TEST 17; RESPONSE TO INDIVIDUAL COMBUSTION PRODUCTS AT 95 % RELATIVE HUMIDITY AND 300°%F

Response to Interferent Gas
Gas or Cverali Constant Chamber Constant Chamber Al Gas Sansor
Combustion |Contentration Tast Aalative Humidity Temperatare Qutput
Product (ppm or %} Nurmber (% RLH. +/- 5% R.H.} (°F + &°F} {voltage, amperage, resistance, or other)
Clzan Air a8 300
FCL, i the 149 95 00
MO ave thd 150 45 300
HC e o 151 a5 300
Clean Air a5 300
NO, i d 152 5 300
NQy e tod 153 95 360
NG, aax tod 154 95 300
Clean Air 98 300
SO tod 185 a5 300
SO.ave thei 156 85 300
SO, wrax thod 157 a5 300




SELECTIVITY TESTS (Appliance Operating Conditions/individual Combustion Products)

SELECTIVITY TEST 18: RESPONSE TO INDIVIDUAL COMBUSTION PRODUCTS AT 100 % RELATIVE HUMIDITY AND 300°F

Response to Interferent Gas
Gias or Overall Constant Chamber Consgtant Chamber Ail Gas Sensor
Combustion [Conceatration Test Relative Humidity Temperature Qutput
Product {pPpm or %) Number {% A.H. +/- 5% R,H.) {°F +- 5°F} {voltage, amperage, resistance, or other}
(Clsan Ar 166 ano
U thd 158 100 300
HCL ave thd 139 106 306
G A tha 160 100 300
Clear Air 100 360
NO, e e 181 160 360
NG av thd 162 100 360
MNCnsax thd 163 00 360
Clean Air 106 366
SOy thd 184 100 3G0
SO, avs ot 185 100 300
ﬁSO,,m thd 166 100 300

SELECTIVITY TEST 19: RESPONSE 70 INDIVIDUAL CO

MBUSTION PRODUCTS AT

50 % RELATIVE HUMIDITY AND 400°F

[Target Gas: fResponse to Interferent Gas
Gas or Overall Constant Chamber Constant Chamber Al Gas Sensor

Combustion (Concentration Test Relative Humidity Temperature Output

Product {ppm or %} Number {% R.H, +~ 8% R.H.) {°F +- 5°F} (voltage, amperage, resistance, or other)
iClean Air 8G 400

HC ey thd 67 50 430

HCH A i 188 50 400

HClyaeax tod 169 50 406

Clean Al 50 4060

NO, hiesd 170 a0 400

NO,_ave tbd 171 50 400

MO, peax bl 172 80 400

Clean Air 50 400

SO, 1 the 173 56 400

SOvavn it 174 &G 400

SO max thd 175 50 400

ISELECTIVITY TEST 20: RESPONSE TO INDIVIDUAL COMBUSTION PRODUCTS AT

75 % RELATIVE HUMIDITY AND 400°F

Hesponse to interferent Gas

Gas or Gverall Constant Chamber Constant Chamber All Gas Sensor
Combustion [Concentration Test Ralative Humidity Temperature Qutput
Proguct (ppm or %) Number (% RL.H. +~ 5% FLH.) (°F +/- 5°Fy {voltage, amperage, resistance, or other}
IClean Air 75 400

HCL thd 176 8 400

HCL v th 177 75 400

HC e srax 1bd 178 75 408

Clean Ar 75 400

N tod 179 75 400

MO, v tiea] 180 5 400

NO, s thd 181 75 400G

Clean Air 5 400

SO e ha 18z 5 400

SO, ave o 183 75 400

SO e that 184 75 400




SELECTIVITY TESTS {Appliance Operating Conditions/individual Combustion Products)

SELECTIVITY TEST 21: RESPONSE TO INDIVIDUAL COMBUSTION PRODUCTS AT 95 % RELATIVE HUMIDITY AND 400°F

Respaonse 1o Interferent Gas

Gas or Qverali Censtant Chamher Constant Chamber Alf Gas Sensor
‘Combustion Goncentration Test Relative Humidity Temperature Qutput
Product {ppm or %) Number {% R.H. +~ 5% R.H.) (°F +- B°F} {voltace, amperage, resistance, of sther}
Clean Al 213 406G

HCk e thd 185 95 400

HCHL ave b 186 95 400

HOCE 1rax i 187 95 400

Clean Ak 95 400

NG tod 188 a5 400

NG ava thd 189 a5 460

MO wax thd 190 45 400

Clean Ar 95 406

SO el 191 25 440

SO, v thd 192 85 400

SO neax oot 193 95 400

SELECTIVITY TEST 22: RESPONSE TO INDIVIDUAL COMBUSTION PRODUCTS AT

100 % BELATIVE HUMIDITY AND 400°F

Response fo interferesnt Gas

Gas or Qveralt Constant Chamber Constant Chamber Al Gas Sensor
Combustion [Concentration Fest Relative Humidity Temperature Output
Product {ppm or %} Number (% B.H. +/- 5% R.H.) (°F +/- 5°F) {voitage, amperage, resistance, or other}
Clean A 100 460

HC by tbd 184 100 400

HCL ave thd 185 100 400

HCL g thd 146 100 400

Ciean Al 100 400

NGy ey thd 187 100 400

N, ave i 198 100 400

N reax thd 159 100 400

Clean Ak 100 408

SO o 260 100 400

SO ave thd 201 100 400

180:max todd 202 100 400

SELECTIVITY TEST 23: RESPONSE TO INDIVIDUAL €O

MBUSTION PRODUCTS AT

50 % RELATIVE HUMIDITY AND 5008°F

Hesponse o interferent Gas

Gas or Overal Constant Chamber Constant Chamber Afl Gas Sensor
Combiustion |Coneentration Test Relative Humidity Temperature Qutpul
upmdmﬂ (ppm or %) Number {% R.H. +/- 5% R.H.) {°F +/- 5°F) (voltage, amperage, resistance, or other)

Clean Air 50 500

G thad 203 50 300

HClL ave tha 204 50 500

HCsax thd 208 58 500

Clean Alr ] 500

NO, thd 206 50 500

NO. e thd 207 50 500

NG, ax b 208 50 500

Clean Al 50 500

SO, oy tod 209 5G 500

S v thad 210 50 500

S0 aax thl 21% 50 500




SELECTIWVITY TESTS (Appliance Operating Conditions/Individuat Combustion Products)

SELECTIVITY TEST 24: RESPONSE TO INIIVIDUAL COMBUSTION PRODUCTS AT 75 % RELATIVE HUMIDITY AND 500°F

Response to Interferent Gas
Gas or Overalt Constant Chamber Constant Chamber All Gas Sensor
lc::rnimsﬁon Concentration Test Relative Humidity Temperature Cutput
Product {ppm or % Numper {% R.H. /- 5% R.H.) (°F +/- 5°F) (voitage, amperage, resistance, or other)
Clean Al 75 860
HOL 1y wxi 212 ? 500
HCL ave bt 213 7 500
HC kossax thd 214 75 500G
Clean Alr 75 506
N v todt 215 75 BOG
NG, s thd 216 78 560
NCyannx e 217 1% 500
{Clean Air 7! 500
SO0 thd 218 75 500
SO, ava i 218 75 500
SCy.srax thed 220 75 500

SELECTIVITY TEST 25: RESPONSE TO INDIVIDUAL CO)

MBUSTION PRODUCTS AT

95 % RELATIVE HUMIDITY AND 500°F

Response 1o Interferent Gas
Gas of Overalt Canstant Chamber Constant Chamber All Gas Sensor
Combustion (Concentration Test Ralative Humidity Temperature Output
Product {ppm or %} MNumber {% RAH. +- 5% R.H.) (°F +/- 5°F) {voitage, amperage, resistance, or other)
Clean Alr 95 500
HCL e hd 221 95 800
HCL v thd 222 95 5G0
HCpax tod 223 95 5G0
Clearn Al 95 800
NG thd 204 a5 500
NO, v thd 225 88 500
NOyax o 226 85 500
Clean Ar 45 500
SO thd 227 95 500
SOvava o 228 95 500
SO max thd 22% 95 500

SELECTIVITY TEST 26: RESPONSE TO INDIVIDUAL COI

MBUSTION PRODUCTS AT

100 % RELATIVE HUMIDITY AND 500°F

Hesponse to interferent Gas
Gas or Overali Constant Chamber Constant Chamber All Gas Sensor
[Combustion jConcentration Test Relative Humidity Temperature Output
Produat {ppm or %} Number {% R.H. +/. 8% R4 (°F +/- 5°F} {voitage, amperage, r
Clean Air G0 500
HC L iy bt 230 100 500
O s fod 231 00 5C0
HO L max thd 232 100 00
{Clean Air 16 500
NG s tod 233 100 500
NG v hd 234 100 500
NC,gax thd 235 160 500
Clean Air 160 500
SO, e thd 238 100 500
SOave thd 237 100 500
ﬂSO,,w tod 238 100 500




SELECTIVITY TESTS (Appliance Operating Conditions/All Combustion Products)

SELECTIVITY TEST 27: RESPONSE TO COMBUSTION PRODUCTS AT 50

% RELATIVE HUMIDITY AND 100°F

Response 1o Interferent Gas

Al Overail Constant Chamber Constant Chamber Ali Gas Sensor

Lombustion Concentration Test Relative Humidity Temperature Qutput

Products (PP or %) Number % A.H. +- 5% H.H) (°F +/- 5°F) (voltage, ampersge, resistance, or athaer)
Clean Air 50 00

Comb. Prods.g,  tbd 239 50 100

Comb. Prods..ye  [thd 240 80 100

Camb. Prods.ey  [tbd 241 50 100

SELECTIVITY TEST 2B: RESPONSE TO COMBUSTION PRODUCTS AT 75 % RELATIVE HUMIDITY AND 100°F
Response to Interferent Gas
AH Qverall Constant Chamber Constant Chamber All Gas Sensor
Combustion Concentration Test iRelative Humidity Temperature Qutput
Products {ppm or %) Number % R.H. +/- 5% A.H.) {°F +/- 5°F) (voliage, amperage, resistance, or other)
iClean Alr 75 100
[Comb. Prods.,,  [hd 242 75 100
Combr. Prods.aus  ithd 243 75 1600
Comb. Prods.ax  ithd 244 75 100

SELECTIVITY TEST 29: RESPONSE TO COMBUSTION PRODUCTS AT 85 % RELATIVE HUMIDITY AND

100°F

Respense to Interferent Gas

All Overall Constant Chamber Constant Chamber All Gas Sensor

Combustion Concentration Test Relative Humidity Temperature Cutput

Products (ppm or %) Number (% R.H. +/- 5% RH.) (°F 2/« 8°F) {voitage, amperage, resistance, or other)
Claan Air 9% 100

Comb. Prods.uwe  |thd 245 a5 100

Comnb. Prods..e  ithd 248 95 100

Comb. Prods.ua {ibd 247 G 100

SELECTIVITY TEST 30: RESPONSE TO COMBUSTION PRODUCTS AT 100 %

RELATIVE HUMIDITY AND 100°F

Response to Interferent Gas

Al Qverall Constant Chamber Constant Chamber Alt Gas Seasor

Combustion Congentration Test Ralative Huenlidity Tempersture Cutput

Products {ppm or %) Number (% R.H. +~ 5% R.H} {°F +/- 5°F} {veltage, amperage, resistance, or other)
(Cloan Al 100 0

Comiy. Progds.y  1ibd 248 100 100

Comb. Prods. e 1thd 249 109 100

Comb. Prods.uax  jtod 250 100 100

SELECTIVITY TEST 31: RESPONSE TO COMBUSTION PRODUCTS AT 50 % RELATIVE HUMIDITY AND 130°F
Response to Interferent Gas
All Overall Constant Chamber Constant Chamber All Gasg Sensor
[Combustion Concentration Test Refative Humidity Temperature Cutput
Producis (ppm or %) Number  |{% R.H. +/- 5% R.H.) {°F +/- 5°F) {voltage, amperage, resi or other)
Clean Air 50 130
Comb. Prods.ge  jtbd 251 50 130
Comb. Prods. e {thd 252 50 130
Comb. Prods . |tad 283 50 130
SELECTIVITY TEST 32: RESPONSE TO COMBUSTION PRODUCTS AT 75 % RELATIVE HUMIDITY AND 130°F
Response to Interferent Gas
Al Overall Caonsiant Chamber Congtant Ghamber Al Ges Senseor
Combustion Concentration Test Belative Humidity Temperatura Output
Products {ppm or %) Number 1% RH, +/- 5% R.H.) {°F +i- 5°F} (voltage, amperage, resistance, or other}
Clean Air 75 130
Comb, Prods.a,  |iisd 84 75 130
iComb, Prods.awg  jibd 286 75 13¢
Comb. Prodsaay 256 75 13C




SELECTIVITY TESTS (Appliance Operating Conditions/All Combustion Products)

SELECTIVITY TEST 33; RESPONSE TO COMBUSTION PRODUCTS AT 85 % RELATIVE HUMIDITY AND 130°F

Response to interferent Gas

All Qverail Constant Chamber Constant Chamber All Gas Sensor

Combustion Conceniration Test Relative Humidity Temperaturs Qutput

Producis {ppm or %) Number 1% R.H. +- 5% R.H.) (°F +/- 5°F) {voltage, amperage, resistance, or other)
iCigar Air g5 130

Comb. Frodsa,  |thd 257 a5 130

Comb. Prods.ae |8 258 95 130

Comby, Prod8.ax  {thd 259 95 130

SELECTIVITY TEST 34: RESPONSE TC COMBUSTI

ON PRODUCTS AT 100 %

RELATIVE HUMIDITY AND 130°F

Response to Interferent Gas

Al Qverall Constant Chamber Constant Chamber Al{ Gas Sensor
ICombusﬂcm Concentration Test Relative Humidity Temperature Output
Products {ppm or %) Number % RH. +/- 5% R.H) °F +/- 5°F) (voitage, amperage, resistance, or other)
Clear: Air 100 130
(Comb. Prods..e  ithd 260 106 130
Comb. Prods...g ibd 261 160 130
Comb. Prods.y  Hid 262 160 130
SELECTIVITY TEST 35: HESPONSE 7O COMBUSTION PRODUCTS AT 50 % RELATIVE HUMIDITY AND 200°F
Response to interferent Gas
1Al Qveratl Constant Chamber Constant Chamber All Gas Sensor
Cormbustion Concentration Test Relative Humidity Temperature Output
Produsts {ppm or %) Number (% R.H. +/ 5% R.M) {°F +/- 5°F} {voltage, amperage, resistance, or other}
Ciean Alr 50 200
Comb. Frods.g,  {ibd 239 B0 200
Comb. Prods..g  {ibd 240 50 200
Comb. Prods.sy  fthd 241 50 200

TEELECTIVITY TEST 36: RESPONGE TO COMBUSTION PRODUCTS AT 75 % RELATIVE HUMIDITY AND

2000F

Response 1o Interferent Gas

All Overall Constant Chamber Constant Chamber All Gas Sensor

Combustion Concentration Test Relative Humidity Temperature Qutput

L’roducts (ppm of %) Number [ RH +~5%RH} (°F +/- 5°F) {voitage, amperage, resistance, or otharj
Clean Air 75 200

[Comb. Prods.y  tod 242 75 200

Camb. Prods.gg  ithd 243 5 200

Comb. Prods.a  itod 244 75 200

SELECTIVITY TEST 37: RESPONSE TO COMBUSTION PRODUCTS AT 95 % RELATIVE HUMIINTY AND

200°F

Response to Interferent Gas

Alt Overal Constant Chamber Constant Chamber AH Gas Sensor

Combustion Conceniration Teasi Relative Humidity Temperature Output

Products {ppr or %) Mumber  [{% R.H, +/~ 8% R.H.) {°F +/- 5°F) (voltage, amperage, resistance, or other)
iClean Air 35 200

iComb. Prods.g.  jtbod 245 a5 200

Comb, Prods. e ftbd 246 95 200

Comb. Prods s [iod 247 95 200

SELECTIVITY TEST 38 RESPONSE TO COMBUSTION PRODUCTS AT 100 %

RELATIVE HUMIDITY AND 200°F

Response to Interferent Gas

Al Qverail Constant Chambet Constant Chamber Afl Gas Sensor

[ICombustion Concentration Test {Relative Humidity Temperature Qutpazt

Progucts {ppar: or %} Number (% R.M. +/~ 5% R.M.} {°F +/- 5°F} {voltage, amperage, resisiance, or other)
lean Alr 100 200

Comb. Progs.ae, b 248 100 200

Comb. Prods..e  |tbd 244 H 200

Comb. Prods.ag  hd PED 1 200




SELECTIVITY TESTS (Appliance Operating Conditions/All Combustion Products)

SELECTIVITY TEST 39: RESPONSE TO COMBUSTION PRODUCTS AT 50 % RELATIVE HUMIDITY AND 300°F

Response to laterferent Gas

All Qverail Constant Chamber Constant Chamber All Gas Sensor

iCombustion Concentration Test Relative Humidity Temperature Output

Products {ppm or %) Number  {{% R.H. +/ 5% R.H.} {°F +/- 5°F) {voitage, amperage, resistance, ot other)
Ciean Air 50 360

Comp. Prods.g,  |thd 251 50 300

Comb, Prods e Htbd 2582 50 360

Comb. Prodéyax  Hbd 253 50 360

SELECTIVITY TEST 40: BESPONSE TO COMBUSTION PRODUCTS AT 75 % RELATIVE HUMIDITY AND 300°F

flesponse to Interferent Gas

All Quaratl Constant Chamber Constant Chamber All Gas Sensor

Combustion Concentration Test Relative Hurmidity Temperature Output

Prodiseis {ppm or %) Number (% B.M, /- 5% R.H.} °F +/~ 5°F) {valtage, amperage, resistance. or other)
Clearn Air 75

Comb. Prods.g thd 254 75

Camb, Prods. we  [thd 258 75

Comb, Prods.aee |tha 256 75

SELECTIVITY TEST 41; RESPONSE TO COMBUSTION PRODUCTS AT 95 % RELATIVE HUMIDITY AND 300°F
Response to Interferent Gas
Al Gwverall Constant Chamber Constant Chamber All Gas Sensor
Combaustion Concentration Test Relative Humidity Temperature QOutput
Products (ppm or %} Number 4% R.H. +/- 5% FLH.) (°F +/- 5°F) {voltage, amperage, resistance, of other)
Clean Air g5
Comb. Prods.a,  {tbd 257 a5
Comb. Prods..,e  {thd 258 a5
Comb, Prods.may [ibg 259 a5

SELECTIVITY TEST 42: RESPONSE TO COMBUSTION PRODUCTS AT 100 % RELATIVE HUMIDITY AND 300%F
flesponse to Interferent Gas
AH Cveralt Constant Chamber Constani Chamber All Gas Sensor
ICombustion Goncentration Test Relative Humidity Temparature Qutput
Progucts {ppen or %;} Number |13 RH. +/- 5% ALM) {°F +/- 5°F} {voltage. amperage, resistance, or other)
Clean Air 100
Comb. Progs.g.  [tbd 260 100
Comb. Prods.sye  [thd 261 100
Comb. Prods.uay  |thd 262 100

SELECTIVITY TEST 43: RESPONSE TQ COMBUSTION PRODUCTS AT 50 % RELATIVE HUMIDITY AND

400°F

[Target Gas: Raesponse to interferent Gas

Al Overalt Constant Chamber Congtant Chamber Ail Gas Sensor

Combustion Congentration Test Relative Humidity Temperature Qutput

Products {ppm or %) Number  [{% RH. +~ 5% RLH.) {°F +/- 5°F) {voltage, amperage, resist or other)
(Clean Al 50 400

Camb. Prods.m tha 283 50 400

Comb. Progs.ays  (tbd 264 50 400

Comb. Prods.pa [t 265 50 400

SELECTIVITY TEST 44; RESPONSE TO COMBUSTION PRODUCTS AT 75 % RELATIVE HUMIDITY AND 480°F

Response to interferent Gas

Al Gverail Constant Chamber Constant Chamber All Gas Sensor

Combustion Concentration Test Reilative Humidity Temperature Cutpyt

Products {ppm or %} Number % R.H. +/- 5% A.H.} (°F +/- 5°F} {voliage, amperage, resistance, or other}
Clean Air 7 400

ICamb. Prods.ey thd 266 7E 400,

Comb. Prods.ae  |thd 267 75 400

Comb. Prods.a  {bd 268 75 400




SELECTIVITY TESTS (Appliance Operating Conditions/All Combustion Products)

SELECTIVITY TEST 45: RESPONSE TO COMBUSTION PRODUCTS AT 95 % RELATIVE HUMIDITY AND 4060°F

Response to iterferent Gas

AL Overail Constant Chamber Constant Chamber All Gas Sensor
Combustion Concentratisn Test Relative Humidity Temperature Quitput
Peoducts {ppm or %} Number (% H.H. +~ 8% RB.H} {°F +/- 5°F) {voltage, amperage. resistance, or other)
Clean Air ES 400
Comb. Prods tod 269 35 400
Comb. Prods.we [t 270 95 400
Comb, Prods.ay  fthd 271 a5 400
SELECTIVITY TEST 46: RESPONSE TO COMBLUSTION PRODUCTS AT 100 % RELATIVE HUMIDITY AND 400°F
Response to interferent Gas
Ail Overalt Constant Chamber Constant Chamber Al Gas Sensor
Combustion Concentration Test Relative Humidity Temperature QOutput
Products onm ot %) Number (% R.H. +/- 5% R.H.) (°F </ 5°F} {voitage, amperage, resistance, or other)
Ciean A G 400
Comb. Prods.n jilxd 272 100 400
[Comb. Prads.ae  tbd 73 10 400
Combs. Pradsaay ithd 274 100 400

SELECTIVITY TEST 47: RESPONSE 1O

COMBUSTION PRODUCTS AT S

%R

ELATIVE HUMIEETY AND

S00°F

Response to interferent Gas

Al Qverall Constant Chamber Constant Chamber Al Gas Sensor

Combustion Ceoncentration Test Relative Humidity Temperature Qutput

Products {ppm or %} Number  [{% R.H. +/- 5% R.H.} (°F +/« 5°F) {voltage, amperage, resistance, or other)
Claan Air B0 500

iComb. Prods.a thd 278 50 500

Comb. Prods.,y.  |tbd 278 501 500

Comb. Prods.ay 277 50 500

SELECTIVITY TEST 48; AESPONSE TO COMBLUST

ION PRODUCTS AT 75 % RELATIVE HUMIDITY AND

S00°F

Aesporse to Interferent Gas

Al Overall Constant Chamber Constant Chamber All Gas Sensor
Combustion Concentration Test Relative Humidity Temperature Outpust
Products {ppm or %) Number  [{% R.H. +/ 5% R.H.) (°F +{- 5°F} {voltage, amperage, resi or gther)
{Clean Air 75 300
iComb, Prods.y  [tbd 278 75 500
[Comb. Prods.g  [tbd 279 75 500
Comb. Prods.yax  jbd 280 75 500
[SELECTIVITY TEST 49: RESPONSE TO COMBUSTION PRODUCTS AT 95 % RELATIVE HUMIDITY AND 500°F
Response to interferent Gas
Al Cverail Constant Chamber Constant Chamber Al Gas Sensor
Combustion Concentration Test Relative Humidity Temperature Owtput
Products {ppm or %} Number  [{% RH. +/- 5% R.H) (°F +/- 5°F) {voitage, amperage, resist or other)
Clean Air 85 500
Comb. Prods.g. |thd 261 95 500
Comb, Prods. e |thd 282 95 500
Comb. Prodg.aax  id 283 95 500

SELECTIVITY TEST 500 RESPONSE TO COMBUSTION PRODUCTS AT 100 %

RELATIVE HUMIDITY AND 500°F

Response to Interferent Gas

Al Cverall Constant Chamber Canstant Chamber All Gas Sensor

Combustion Conecentration Test Retative Huridity Temnperaiure Quiput

Products {ppm or %) Number (% R.H. +5 5% B.H.} {°F +~ 5°Fy {voitage, amperage, resistance, or other}
Clean A 100 50C

Camb. Pradsa.,  thd 284 100 B0G

Comb. Prods.ae  ibd 285 H 500

Comb. Prods.yay  fthd 288 100 560




[EXISTING STANDARDS TO BE CONSIDERED FOR TEST AND EVALUATION OF

CO/COMBUSTION SENSORS FOR VENTED GAS HEATING APPLIANCES

CSA 6.19-01, RESIDENTIAL CARBON MONOXIDE ALARMING DEVICES

Section Performance Tests

7.2 Normal Operation Test

7.8 Stabitity Tests

7.9 Temperature Test

7.1 Endurance Test

7.13 Humidity Test

7.19 Dust Test

Section Manufacturing and Production Tests
9.1 Required Time-of-Manufacture Reliability
9.2 Measurement of In-service Reliability
9.3 Sensitivity Calibration Tests

GRI-02/0112, EVALUATING THE PERFORMANCE OF RESIDENTIAL CO ALARMS

Sensitivity Test A
Sensitivity Test B
Sensitivity Test C
Sensitivity Test H
Sensitivity Test D
Sensitivity Tests £ and F

50 and 70 ppm CO

180 and 400 ppm CO

Progressively Increasing CO Cancentration
70, 150 and 400 ppm CO

20 ppm CO

Varying Relative Humidity

ADDITIONAL CHAMBER TEST SCENARIOS TO CONSIDER

Progressively increasing Target Gas Concentration at Varying Relative Humidities and Temperatures
Multigas Interference Tests at Varying Relative Humidities and Temperatures
in-5itu appliance endurance testing




