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INTRODUCTION:


In March 1999, UL initiated a Carbon Monoxide (CO) Alarm Field Study to monitor the effective performance of currently available CO alarms.  This study was developed to evaluate the possible drift of sensors and CO alarm effectiveness.  The study involved the collection of numerous UL Listed CO alarms from manufacturer locations and U.S retail stores by the UL Field Services staff.  All CO alarms were UL Listed in accordance with the Standard for Single and Multiple Station Carbon Monoxide Alarms, UL2034.  This study was completed after the March 2004 testing,.


Initial sensitivity tests were recorded and the alarms were then distributed to UL staff and the alarm’s installed locations were noted.  At the specified frequencies UL staff returned their assigned CO alarms for sensitivity testing.

SAMPLES:

Samples were selected to represent the following three current types of sensor technologies: (1) electrochemical, (2) biomemetic, and (3) semiconductor.  Samples were also chosen based on their manufactured date of either prior or post Oct. 1, 1998.

A total of 70 CO alarms were distributed to UL staff.  Of the 70 samples, 43 samples were manufactured prior to Oct. 1, 1998.  Not all of the 70 samples were returned at the specified frequency for testing.  For the most recent sample pick up, data was recorded for 45 CO alarms.

See attached 2004 Addendum 1 for detailed information for each CO alarm such as sample number, sensor technology, etc. 

TESTS CONDUCTED:


Samples that were manufactured prior to Oct. 1, 1998 were subjected to the Sensitivity Test according to paragraph 38 of UL2034 (Oct. 15, 1997).  The samples were exposed to a concentration of Carbon Monoxide of 100ppm, 200ppm, and 400ppm.  UL2034 specifies that the units must alarm between 16-90 minutes, 8-35 minutes, and 4-15 minutes respectively for each CO concentration.  A false alarm Stability Test was also conducted at 15ppm for 8 hours.


Samples that were manufactured post Oct. 1, 1998 were subjected to the Sensitivity Test and Low Humidity Test according to paragraph 38 and 46A.2 of UL2034 (Oct. 1, 1998).  For the Sensitivity Test the samples were exposed to a concentration of Carbon Monoxide of 70ppm, 150ppm, and 400ppm.  UL2034 specifies that units must alarm between 60-240 minutes, 10-50 minutes, and 4-15 minutes respectively for each CO concentration.  A false alarm Stability Test was also conducted at 30ppm for 8 hours.  For the Low Humidity Test units were placed in the low humidity condition of 15 ( 5 %RH for 7 days and after conditioning, while still in the low humidity condition, subjected to the Sensitivity Test as described above. 


The schedule of testing after the initial March 1999 Sensitivity and Low Humidity Tests included the following dates: July 1999, Oct. 1999, March 2000, Sept. 2000, March 2001, Sept. 2001, March 2002, Sept. 2002, March 2003, Sept. 2003, and March 2004.

CARBON MONOXIDE ALARM FIELD STUDY

DATA:


See attached 2004 Addendum 2 for all response time data developed.  See attached 2004 Addendum 3 for low humidity response time data on samples manufactured post Oct. 1, 1998. 

SUMMARY:


Throughout the first phase of this study, the CO alarms have performed in an effective manor.  During the September 2002 tests we recorded our first false positive at 70ppm CO (94 minutes into the test, post 1998 alarm).  Also during the September 2002 tests we recorded our first no response sample (pre1998 alarm).  During the September 2003 we recorded a significant late response sample (pre1998 alarm).  These samples have been returned and analyzed by the manufacturer and/or the UL Field Report Group has opened an investigation.  Other samples in the survey of the same, or similar, models are continuing to perform as expected. 

On one occasion, a field study CO sample alarmed in an employee’s home after their furnace was serviced.  It was confirmed that there was a high level of CO present in their home.  The problem was corrected and the alarm continues to function properly during follow-up sensitivity tests.  On another occasion, a field sample was activated when the damper on a fireplace closed prematurely.  The damper was opened, the house vented, and the alarm returned to its normal standby condition.  

Throughout the entire survey program we have experienced a few units providing early/delayed signals during the sensitivity tests, but all of these CO alarms would provide effective signaling protection to the users should there be a fatal concentration of CO.  

Of the few CO alarms that did not meet the UL2034 test points, most of them alarmed early and it was determined with the Stability Test results that these samples would most likely not false alarm in the field. 

 
It is important to note that providing effective signaling protection does not necessarily mean complying with the finite test points of UL2034.  All the alarms would have sounded while a person can react and follow the recommended procedures during an alarm signal.

The data shows that these CO alarms are providing the necessary signaling protection.

2004 Addendum 1

	Sample
	UL 2034
	Sensor
	Power Source

	001R
	Oct-95
	Tin Oxide
	120 Vac

	002R
	Oct-95
	Tin Oxide
	120 Vac

	003R
	Oct-95
	Tin Oxide
	120 Vac

	004R
	Oct-98
	Tin Oxide
	120 Vac

	005R
	Oct-98
	Tin Oxide
	120 Vac

	006R
	Oct-95
	Biomimetic
	9 V Battery

	007R
	Oct-95
	Biomimetic
	9 V Battery

	008R
	Oct-98
	Electrochemical
	120 Vac

	009R
	Oct-98
	Electrochemical
	120 Vac

	010R
	Oct-95
	Tin Oxide
	120 Vac

	011R
	Oct-95
	Tin Oxide
	120 Vac

	012R
	Oct-98
	Electrochemical
	120 Vac w/ 9 V Battery

	013R
	Oct-98
	Electrochemical
	120 Vac w/ 9 V Battery

	014R
	Oct-98
	Electrochemical
	120 Vac w/ 9 V Battery

	015R
	Oct-98
	Electrochemical
	120 Vac w/ 9 V Battery

	016R
	Oct-95
	Electrochemical
	(3) 1.5 V Batteries

	017R
	Oct-95
	Electrochemical
	(3) 1.5 V Batteries

	018R
	Oct-95
	Tin Oxide
	120 Vac

	019R
	Oct-95
	Tin Oxide
	120 Vac

	020R
	Oct-95
	Tin Oxide
	120 Vac

	021R
	Oct-95
	Tin Oxide
	120 Vac

	022-TL
	Oct-95
	Biomimetic
	9V BATTERY

	023-TL
	Oct-95
	Biomimetic
	9V BATTERY

	024-TL
	Oct-95
	Biomimetic
	9V BATTERY

	025-TL
	Oct-95
	Biomimetic
	9V BATTERY

	026-R
	Oct-95
	Biomimetic
	9V BATTERY

	027-R
	Oct-95
	Biomimetic
	9V BATTERY

	028-R
	Oct-95
	Biomimetic
	9V BATTERY

	029-M
	Oct-98
	Electrochemical
	9V BATTERY

	030-M
	Oct-98
	Electrochemical
	9V BATTERY

	031-M
	Oct-98
	Electrochemical
	9V BATTERY

	032-M
	Oct-98
	Tin Oxide
	120Vac

	033-M
	Oct-98
	Tin Oxide
	120Vac

	034-M
	Oct-98
	Tin Oxide
	120Vac

	035-M
	Oct-98
	Tin Oxide
	120Vac

	036-M
	Oct-98
	Tin Oxide
	120Vac

	037-M
	Oct-98
	Tin Oxide
	120Vac

	038-M
	Oct-98
	Tin Oxide
	12VDC

	039-M
	Oct-98
	Tin Oxide
	12VDC

	040-M
	Oct-98
	Tin Oxide
	12VDC

	041-M
	Oct-95
	Biomimetic
	9V BATTERY

	042-M
	Oct-95
	Biomimetic
	9V BATTERY

	043-M
	Oct-95
	Biomimetic
	9V BATTERY

	044-R
	Oct-95
	Electrochemical
	9V BATTERY

	045-R
	Oct-98
	Electrochemical
	9V BATTERY

	046-R
	Oct-95
	Biomimetic
	9V BATTERY

	047-R
	Oct-95
	Biomimetic
	9V BATTERY

	048-R
	Oct-95
	Biomimetic
	9V BATTERY

	049-R
	Oct-95
	Biomimetic
	9V BATTERY

	050-R
	Oct-95
	Biomimetic
	9V BATTERY

	Sample
	UL 2034
	Sensor
	Power Source

	051-R
	Oct-95
	Biomimetic
	9V BATTERY

	052-R
	Oct-95
	Biomimetic
	9V BATTERY

	053-R
	Oct-95
	Biomimetic
	9V BATTERY

	054-R
	Oct-95
	Biomimetic
	9V BATTERY

	055-R
	Oct-95
	Biomimetic
	9V BATTERY

	056-R
	Oct-95
	Biomimetic
	9V BATTERY

	057-R
	Oct-95
	Biomimetic
	9V BATTERY

	058-M
	Oct-98
	Tin Oxide
	120VAC Hard Wire

	059-M
	Oct-98
	Tin Oxide
	120VAC Hard Wire

	060-M
	Oct-98
	Tin Oxide
	120 VAC Hard Wire

	061-M
	Oct-98
	Tin Oxide
	120VAC Hard Wire

	062-M
	Oct-98
	Tin Oxide
	120VAC Hard Wire

	063-M
	Oct-98
	Tin Oxide
	120VAC Hard Wire

	064-M
	Oct-98
	Tin Oxide
	120VAC

	065-M
	Oct-98
	Tin Oxide
	120VAC

	066-M
	Oct-98
	Tin Oxide
	120VAC

	067-M
	Oct-95
	Tin Oxide
	120VAC

	068-M
	Oct-95
	Tin Oxide
	120VAC

	069/M
	Oct-95
	Tin Oxide
	120VAC

	070/M
	Oct-98
	Nighthhawk
	3-1.5 VAC

	071/M
	Oct-98
	Electrochemical
	3-1.5 VAC

	072/M
	Oct-98
	Electrochemical
	3-1.5 VAC

	073
	Oct-98
	Electrochemical
	120VAC

	074
	Oct-98
	Electrochemical
	120VAC

	075
	Oct-98
	Electrochemical
	120VAC

	076
	Oct-98
	Electrochemical
	3-"AA"

	077
	Oct-98
	Electrochemical
	3-"AA"

	078
	Oct-98
	Electrochemical
	3-"AA"

	079
	Oct-98
	Electrochemical
	120VAC

	080
	Oct-98
	Electrochemical
	120VAC

	081
	Oct-98
	Electrochemical
	120VAC

	082
	Oct-98
	Electrochemical
	120VAC

	083
	Oct-98
	Electrochemical
	120VAC

	084
	Oct-98
	Electrochemical
	120VAC

	085
	Oct-98
	Electrochemical
	120VAC

	086
	Oct-98
	Electrochemical
	120VAC

	087
	Oct-98
	Electrochemical
	120VAC

	088
	Oct-98
	Electrochemical
	120VAC

	089
	Oct-98
	Electrochemical
	120VAC

	090
	Oct-98
	Electrochemical
	120VAC

	091/R
	Oct-95
	Tin Oxide
	120VAC

	092/R
	Oct-95
	Tin Oxide
	120VAC

	093/R
	Oct-95
	Tin Oxide
	120VAC

	094/R
	Oct-95
	Biomimetic
	9V BATTERY

	095/R
	Oct-95
	Biomimetic
	9VDC (Sensor Pak)

	096/R
	Oct-95
	Tin Oxide
	120VAC

	097/R
	Oct-95
	Biomimetic
	9V BATTERY

	098/R
	Oct-95
	Biomimetic
	9V BATTERY

	099/R
	Oct-95
	Biomimetic
	9V BATTERY

	100/R
	Oct-95
	Biomimetic
	9VDC (Sensor Pak)

	Sample
	UL 2034
	Sensor
	Power Source

	101/R
	Oct-95
	Biomimetic
	9VDC (Sensor Pak)

	102/R
	Oct-95
	Biomimetic
	9VDC (Sensor Pak)

	103
	Oct-95
	Biomimetic
	9V BATTERY

	104-R
	Oct-95
	Biomimetic
	9V BATTERY

	105
	Oct-95
	Biomimetic
	9V BATTERY

	106-R
	Oct-95
	Tin Oxide
	120 VAC 

	107-R
	Oct-95
	Biomimetic
	9V BATTERY

	108-R
	Oct-95
	Biomimetic
	9V BATTERY

	109-R
	Oct-95
	Biomimetic
	9V BATTERY

	110-R
	Oct-95
	Biomimetic
	9V BATTERY

	111-R
	Oct-95
	Biomimetic
	9V BATTERY

	112-R
	Oct-95
	Biomimetic
	9V BATTERY

	113-R
	Oct-95
	Electrochemical
	2 1.5V "AA"

	114
	Oct-95
	Electrochemical
	2 1.5V "AA"

	115
	Oct-95
	Electrochemical
	2 1.5V "AA"

	116-R
	Oct-95
	Biomimetic
	9V BATTERY

	117-R
	Oct-95
	Biomimetic
	9V BATTERY

	118-R
	Oct-95
	Biomimetic
	9V BATTERY

	119-R
	Oct-95
	Tin Oxide
	120 VAC 

	120-R
	Oct-95
	Tin Oxide
	120 VAC 

	121-R
	Oct-95
	Tin Oxide
	120 VAC 

	122-R
	Oct-95
	Biomimetic
	9VDC Battery

	123-R
	Oct-95
	Biomimetic
	9VDC Battery

	124-R
	Oct-95
	Biomimetic
	9VDC Battery

	125-R
	Oct-95
	Biomimetic
	9V BATTERY

	126-R
	Oct-95
	Biomimetic
	9V BATTERY

	127-R
	Oct-95
	Biomimetic
	9V BATTERY

	128
	Oct-95
	Tin Oxide
	120VAC

	129
	Oct-95
	Tin Oxide
	120VAC

	130-M
	Oct-98
	Tin Oxide
	120VAC

	131-M
	Oct-98
	Tin Oxide
	120VAC

	132-M
	Oct-98
	Tin Oxide
	120VAC

	133
	Oct-98
	Biomimetic
	12VDC

	134
	Oct-95
	Biomimetic
	12VDC

	135
	Oct-95
	Biomimetic
	12VDC

	136
	N/A
	N/A
	N/A

	137
	Oct-95
	Biomimetic
	9V Battery Pack

	138
	Oct-95
	Biomimetic
	9V Battery Pack

	139
	Oct-95
	Biomimetic
	9V Battery Pack

	140
	Oct-95
	Biomimetic
	9V Battery Pack

	141
	Oct-95
	Biomimetic
	9V Battery Pack


2004 Addendum 2

Sample Number: 001

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

45:36

28:48

13:13

July 1999

60:12

30:49

14:48

Oct. 1999

No alarm
83:00

28:21

March 2000

69:00

28:52

14:48

Sept. 2000

70:00

27:36

13:49

March 2001

69:00

30:02

14:56

Sept. 2001

68:00

29:37

14:23

March 2002

No alarm
34:53

14:57

Sept. 2002

No alarm
114:00

29:05

March 2003

No Alarm
120:00

28:02

Sept. 2003

No Alarm
No Alarm
1:11

March 2004

No Alarm
No Alarm
88:00

Note: Sample was affected in a home fire around the March 2002 testing.

Sample Number: 002

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

30:29

13:28

8:25

July 1999

49:51

25:35

13:10

Oct. 1999

No alarm
70:00

29:30

March 2000

59:26

28:51

14:19

Sept. 2000

30:09

27:36

13:49

March 2001

29:00

25:04

12:43

Sept. 2001

29:47

28:31

8:04

March 2002

29:23

14:12

7:16

Sept. 2002

29:16

24:49

8:31

March 2003

29:22

28:33

11:31

Sept. 2003

33:13

20:18

13:59

March 2004

30:22

13:27

10:46

Sample Number: 003

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

30:20

12:54

10:37

July 1999

60:09

25:42

13:55

Oct. 1999

149:00

69:00

27:43

March 2000

69:00

29:20

14:09

Sept. 2000

69:00

27:34

13:49

March 2001

59:00

30:03

14:39

Sept. 2001

31:06

30:18

13:08

March 2002

68:00

28:37

14:20

Sept. 2002

65:00

28:20

9:15

March 2003

32:36

29:40

13:45

Sept. 2003

28:39

30:27

14:21

March 2004

33:12

30:30

25:11

Sample Number: 004

Response Time in Minutes

Sensitivity

70 ppm CO 
150 ppm CO
400 ppm CO
March 1999

81:31

22:12

6:29

July 1999

23:22

15:25

6:10

Oct. 1999

58:13

21:55

10:32

March 2000

26:44

10:28

5:32

Sept. 2000

65:00

10:25

9:14

March 2001

64:00

11:39

8:42

Sept. 2001

35:21

10:53

4:39

March 2002

68:00

18:55

14:10

Sept. 2002

140:00

24:26

14:48

March 2003

121:00

22:32

12:21

Sept. 2003

No Alarm
No Alarm
117:00

March 2004

Note: Sent back to mfg for analysis; and

Supervised failure in field - trouble signal.

Sample Number: 005

Response Time in Minutes

Sensitivity

70 ppm CO 
150 ppm CO
400 ppm CO
March 1999

81:34

21:51

5:53

July 1999

22:48

20:56

6:05

Oct. 1999

41:37

24:38

24:56

March 2000

25:12

20:04

5:24

Sept. 2000

24:41

18:27

4:22

March 2001

21:05

17:58

5:29

Sept. 2001

18:38

12:38

4:41

March 2002

37:21

23:41

6:09

Sept. 2002

26:14

6:43

5:28

March 2003

Note: No response. Field Report Group has opened an investigation.

Sample Number: 006

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

167:50

20:21

10:28

July 1999

51:38

17:51

6:50

Oct. 1999

45:21

40:45

14:45

March 2000

54:02

21:31

12:06

Sept. 2000

46:53

13:52

7:31

March 2001

50:51

26:46

10:48

Sept. 2001

40:51

22:43

9:59

March 2002

49:23

18:49

13:47

Sept. 2002

48:02

17:58

7:59

March 2003

50:41

19:13

18:22

Sept. 2003

47:57

20:45

10:05

March 2004

53:01

23:22

14:47

Sample Number: 007

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

67:30

2:52

0:36

July 1999

42:45

13:08

4:51

Oct. 1999

44:24

42:16

13:21

March 2000

42:58

19:25

7:14


Sept. 2000

44:34

9:38

5:47

March 2001

40:32

8:55

5:20

Sept. 2001

34:02

9:22

5:29

March 2002

45:10

14:24

11:38

Sept. 2002

43:20

19:15

5:26

March 2003

49:34

14:46

6:32

Sept. 2003

39:58

11:05

5:18

March 2004

44:25

16:30

9:15

Sample Number: 009

Response Time in Minutes

Sensitivity

70 ppm CO 
150 ppm CO
400 ppm CO
March 1999

(45) 197:00
(106) 48:41
(314) 13:11

July 1999

(34) No alarm
(80) 60:48
(239) 22:07

Oct. 1999

(0) No alarm
(61) 120:08
(209) 25:35

March 2000

(0) No alarm
(56) 133:00
(172) 30:46

Sept. 2000

(0) No alarm
(50) 153:00
(161) 40:35

March 2001

(0) No alarm
(50) 158:00
(168) 35:39

Sept. 2001

(0) No alarm
(0) No alarm
(103) 57:30

March 2002

(0) No alarm
(0) No alarm
(110) 52:47

Sept. 2002

(0) No alarm
(0) No alarm
(92) 75:00

March 2003

Note: Sample has been recalled in industry.

Sample Number: 010

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

(83) 48:46
(223) 16:32
(358) 8:11

July 1999

(81) 24:24
(156) 22:10
(301) 10:22



Oct. 1999

(50) No alarm
(111) 35:24
(230) 14:22

March 2000

(60) 106:00
(123) 29:50
(154) 22:07

Sept. 2000

(83) 55:15
(163) 19:55
(271) 10:25

March 2001

(87) 55:16
(149) 24:09
(242) 13:34

Sept. 2001

(95) 49:30
(168) 20:46
(302) 10:14

March 2002

Note: Sample out of survey.

Sample Number: 011

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

(83) 52:19
(181) 18:18
(258) 10:57

July 1999

(88) 50:24
(144) 26:22
(229) 14:57

Oct. 1999

(68) 108:00
(81) 52:43
(146) 29:31

March 2000

(70) 78:00
(117) 30:56
(197) 17:24

Sept. 2000

(84) 53:28
(160) 20:03
(282) 11:13

March 2001

(69) 83:00
(122) 30:27
(251) 13:46

Sept. 2001

(66) 85:00
(154) 20:40
(256) 12:13

March 2002

(67) 77:00
(132) 28:16
(228) 12:05

Sept. 2002

(76) 60:00
(135) 24:25
(266) 10:26

March 2003

(69) 79:00
(129) 32:31
(199) 14:57

Sept. 2003

(63) 96:00
(126) 22:28
(220) 14:28

March 2004

(75) 58:16
(135) 25:13
(307) 7:36

Sample Number: 016

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

(78) 68:34
(159) 26:59
(374) 9:52 

July 1999

Note: Unit not yet distributed.  Unit is powered in lab.

Oct. 1999

(77) 60:06
(139) 33:11
(366) 10:16

March 2000

(83) 66:00
(143) 30:15
(292) 12:44

Sept. 2000

(79) 77:00
(152) 27:39
(389) 9:58

March 2001

(81) 62:00
(140) 32:11
(418) 8:32

Sept. 2001

(72) 87:00
(129) 35:48
(253) 14:34

March 2002

(73) 80:00
(134) 33:16
(321) 12:19

Sept. 2002

(75) 73:00
(133) 34:59
(320) 10:56

March 2003

(75) 78:00
(132) 34:52
(279) 13:06

Sept. 2003

(68) 88:00
(132) 34:34
(251) 14:48

March 2004

(130) 35:16
(136) 32:27
(274) 11:19

Sample Number: 017

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

(82) 67:31
(160) 27:50
(379) 11:31

July 1999

(81) 60:10
(144) 27:05
(370) 11:16

Oct. 1999

(81) 70:00
(146) 32:10
(349) 10:44

March 2000

(73) 81:00
(135) 38:29
(311) 13:03

Sept. 2000

(81) 71:00
(151) 29:32
(374) 10:32

March 2001

(85) 66:00
(122) 34:10
(259) 13:45



Sept. 2001

(78) 73:00
(138) 35:52
(367) 7:27

March 2002

(67) 94:00
(123) 34:10
(289) 13:49

Sept. 2002

(106) 64:00
(147) 31:40
(302) 12:10

March 2003

(74) 81:00
(109) 45:22
(184) 12:02

Sept. 2003

(75) 79:00
(128) 44:53
(297) 13:45

March 2004 

(111) 43:09
(115) 40:43
(183) 18:46

Sample Number: 018

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

23:23

7:18

5:31

July 1999

30:22

16:54

7:21

Oct. 1999

24:41

22:35

17:53

March 2000

65:00

24:14

4:20

Sept. 2000

24:04

22:45

4:37

March 2001

23:15

21:16

5:26

Sept. 2001

24:02

15:45

4:35

March 2002

No alarm
22:54

5:17

Sept. 2002

25:31

23:38

4:24

March 2003

24:37

22:49

5:09

Sept. 2003

24:24

22:56

6:46

March 2004

27:31

28:03

7:24

Sample Number: 019

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

22:24

6:52

5:38

July 1999

31:10

17:14

7:23

Oct. 1999

No alarm
23:20

5:57

March 2000

56:41

24:16

4:21

Sept. 2000

23:51

21:42

6:14

March 2001

22:58

18:43

5:32

Sept. 2001

21:48

20:51

5:58

March 2002

24:19

24:11

4:51

Sept. 2003

31:24

26:50

5:07

March 2003

Note: Supervised failure in the field - power on LED de-energized.

Sample Number: 020

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

22:24

6:50

5:53

July 1999

24:39

23:16

5:22

Oct. 1999

No alarm
23:11

4:45

March 2000

28:26

23:44

6:16

Sept. 2000

23:34

21:40

6:07

March 2001

22:53

21:52

5:49

Sept. 2001

Note: No data for sample.

March 2002

22:59

21:38

5:49

Sept. 2002

84:00

23:14

5:16

March 2003

21:52

19:43

5:07

Sept. 2003

22:10

21:45

13:43

March 2004

Note: Sample out of survey.

Sample Number: 021

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

24:54

23:02

5:07

July 1999

22:36

22:01

7:12

Oct. 1999

87:00

22:31

6:05

March 2000

26:45

21:49

6:28

Sept. 2000

25:05

20:42

5:31

March 2001

Note: Sample out of survey.

Sample Number: 026

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

14:45

10:50

4:18

July 1999

6:28

3:38

2:19

Oct. 1999

16:45

14:44

6:45

March 2000

8:21

6:04

4:02

Sept. 2000

8:26

6:53

4:11

March 2001

8:03

6:31

4:08

Sept. 2001

7:52

6:01

4:05

March 2002

4:18

2:08

1:40

Sept. 2002

3:24

1:51

1:21

March 2003

3:20

3:02

2:18

Sept. 2003

3:34

2:26

1:55

March 2004

3:27

2:22

1:49

Sample Number: 027

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

14:21

11:15

3:10

July 1999

5:34

3:40

2:22

Oct. 1999

15:16

11:56

5:16

March 2000

12:15

4:17

6:51

Sept. 2000

11:29

7:51

4:31

March 2001

10:25

7:25

4:24

Sept. 2001

8:48

6:42

4:10

March 2002

4:38

2:40

1:49

Sept. 2002

3:15

1:36

1:12

March 2003

3:32

3:10

2:20

Sept. 2003

3:38

2:24

1:52

March 2004

3:24

2:20

1:48

Sample Number: 028

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

15:53

11:45

4:35

July 1999

5:17

2:43

1:57

Oct. 1999

25:47

12:10

2:59

March 2000

13:44

6:20

4:12

Sept. 2000

9:05

6:23

4:08

March 2001

8:53

6:33

4:06

Sept. 2001

8:15

6:07

3:56

March 2002

5:31

3:47

2:04

Sept. 2002

3:42

1:53

1:15

March 2003

5:24

4:23

2:13

Sept. 2003

6:22

5:16

2:37

March 2004

6:51

5:36

4:36

Sample Number: 029

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

82:55

12:43

11:50

July 1999

Note: Unit not yet distributed.  Unit is powered in lab.

Oct. 1999

83:00

12:02

11:06

March 2000

83:00

11:44

10:47

Sept. 2000

80:00

11:42

10:41

March 2001

73:00

11:29

9:11

Sept. 2001

70:00

11:10

9:14

March 2002

80:00

10:34

10:06

Sept.2002

84:00

11:02

10:20

March 2003

86:00

10:44

10:12

Sept. 2003

80:00

10:41

10:17

March 2004

82:00

11:48

10:04

Sample Number: 030

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

85:54

12:59

12:02

July 1999

Note: Unit not yet distributed.  Unit is powered in lab.

Oct. 1999

86:00

12:23

11:32

March 2000

85:00

11:56

11:20

Sept. 2000

Note: Sample out of survey.

Sample Number: 031

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

85:32

12:45

11:23

July 1999

Note: Supervised failure in field - trouble signal.

Sample Number: 032

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

18:56

7:42

5:14

July 1999

24:40

7:25

5:30

Oct. 1999

44:52

13:50

7:08

March 2000

22:10

10:09

6:10

Sept. 2000

Note: Sample has been removed from survey by UL Field Report Group.

Sample Number: 033

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

58:38

15:56

7:15

July 1999

42:40

19:36

8:07

Oct. 1999

86:00

16:32

5:06

March 2000

31:40

10:42

6:43

Sept. 2000

49:22

14:47

4:54

March 2001

48:35

11:43

4:43

Sept. 2001

Note: Sample out of survey.

Sample Number: 034

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

60:41

19:58

5:50

July 1999

60:35

31:12

6:53

Oct. 1999

72:00

29:35

6:53

March 2000

88:00

19:41

4:15

Sept. 2000

94:00

23:16

5:12

March 2001

90:00

25:23

8:33

Sept. 2001

86:00

29:23

9:21

March 2002

90:00

19:26

8:22

Sept. 2002

89:00

13:31

5:58

March 2003

111:00

18:12

4:41

Sept. 2003

68:00

44:45

12:23

March 2004

Note: Sample out of survey.

Sample Number: 035

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

47:51

15:25

7:02

July 1999

47:27

15:13

6:25

Oct. 1999

86:00

35:27

10:40

March 2000

46:31

19:41

5:50

Sept. 2000

44:23

20:23

4:57

March 2001

42:10

18:53

4:21

Sept. 2001

28:17

10:46

4:17

March 2002

44:30

15:21

4:43

Sept. 2002

14:11

7:12

4:50

March 2003

24:02

8:14

6:34

Sept. 2003

24:30

11:10

5:26

March 2004

27:14

10:42

10:20

Sample Number: 036

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

60:57

15:47

6:20

July 1999

60:05

17:03

7:04

Oct. 1999

90:00

15:34

7:29

March 2000

64:00

27:31

6:39

Sept. 2000

63:00

21:23

5:44

March 2001

64:00

19:40

5:17

Sept. 2001

62:00

12:24

6:34

March 2002

42:05

17:14

4:56

Sept. 2002

15:21

6:29

4:46

March 2003

16:21

7:31

4:58

Sept. 2003

20:25

16:30

5:53

March 2004

16:56

13:51

4:18

Sample Number: 037

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

88:42

21:21

6:36

July 1999

60:30

44:57

9:41

Oct. 1999

60:53

47:46

29:14

March 2000

95:00

56:03

13:24

Sept. 2000

90:00

32:01

5:42

March 2001

86:00

33:14

8:35

Sept. 2001

78:00

30:38

5:58

March 2002

68:00

27:41

5:43

Sept. 2002

62:00

13:43

5:23

March 2003

44:16

14:12

4:59

Sept. 2003

40:23

16:41

5:57

March 2004

57:45

15:21

4:29

Sample Number: 038

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

150:29

21:05

5:57

July 1999

180:10

44:29

10:12

Oct. 1999

105:00

45:32

14:33

March 2000

151:00

43:44

10:35

Sept. 2000

121:00

40:57

6:34

March 2001

122:00

44:51

5:50

Sept. 2001

125:00

42:56

4:52

March 2002

121:00

21:53

6:39

Sept. 2002

102:00

19:07

5:43

March 2003

89:00

19:46

5:24

Sept. 2003

98:00

19:48

6:56

March 2004

90:00

13:46

5:16

Sample Number: 039

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

110:17

21:31

5:35

July 1999

60:53

30:35

6:40

Oct. 1999

102:00

43:40

14:30

March 2000

89:00

28:34

5:42

Sept. 2000

112:00

24:16

7:02

March 2001

91:00

20:24

8:22

Sept. 2001

104:00

29:02

6:40

March 2002

92:00

27:24

5:54

Sept. 2002

89:00

19:41

7:22

March 2003

86:00

21:04

6:16

Sept. 2003

63:00

17:35

5:35

March 2004

75:00

14:54

4:56

Sample Number: 040

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

91:49

17:37

5:43

July 1999

60:37

20:43

7:09

Oct. 1999

76:00

28:35

10:49

March 2000

85:00

18:55

5:41

Sept. 2000

91:00

30:15

7:03

March 2001

88:00

28:01

8:26

Sept. 2001

89:00

20:59

6:40

March 2002

90:00

25:24

5:52

Sept. 2002

80:00

17:15

7:39

March 2003

66:00

18:41

6:18

Sept. 2003

63:00

12:39

5:34

March 2004

71:00

13:13

4:55

Sample Number: 044

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

(85) 66:12
(167) 29:04
(376) 10:49

July 1999

Note: Unit not yet distributed.  Unit is powered in lab.

Oct. 1999

(88) 62:00
(162) 27:17
(332) 12:50

March 2000

(84) 62:00
(157) 29:35
(320) 12:45

Sept. 2000

(89) 60:00
(148) 30:25
(315) 13:41

March 2001

(83) 62:00
(140) 33:26
(295) 13:12

Set. 2001

(76) 76:00
(130) 34:49
(267) 14:27

March 2002

(69) 77:00
(139) 12:03
(344) 11:14

Sept. 2002

(79) 69:00
(139) 33:10
(355) 10:07

March 2003

(78) 74:00
(134) 34:18
(292) 13:13

Sept. 2003

(76) 78:00
(130) 37:41
(299) 13:20

March 2004

(82) 70:00
(147) 30:47
(337) 10:23

Sample Number: 058

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

100:00

24:29

6:07

July 1999

60:39

23:13

5:52

Oct. 1999

100:00

24:50

8:58

March 2000

95:00

19:33

5:28

Sept. 2000

99:00

23:33

9:37

March 2001

101:00

22:32

6:58

Sept. 2001

100:00

24:07

8:17

March 2002

100:00

24:57

8:36

Sept. 2002

99:00

23:27

9:47

March 2003

100:00

16:36

5:48

Sept. 2003

100:00

23:10

8:21

March 2004

67:00

11:10

6:08


Sample Number: 059

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

99:00

23:30

7:59

July 1999

Note: Unit not yet distributed.  Unit is powered in lab.

Oct. 1999

105:00

23:26

8:49

March 2000

92:00

25:19

5:53

Sept. 2000

119:00

30:26

6:39

March 2001

100:00

26:39

6:42

Sept. 2001

115:00

24:10

8:11

March 2002

99:00

24:35

6:04

Sept. 2002

101:00

23:17

8:15

March 2003

100:00

24:16

5:19

Sept. 2003

100:00

23:03

5:54

March 2004

Note: Sample out of survey.

Sample Number: 060

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

99:00

23:42

8:09

July 1999

Note: Unit not yet distributed.  Unit is powered in lab.

Oct. 1999

101:00

23:43

5:52

March 2000

99:00

24:18

7:02

Sept. 2000

100:00

24:28

6:16

March 2001

103:00

24:45

6:58

Sept. 2001

113:00

23:32

7:30

March 2002

100:00

36:03

7:55

Sept. 2002

136:00

23:56

6:06

March 2003

100:00

24:10

6:13

Sept. 2003

99:00

25:07

6:58

March 2004

Note: Supervised failure in the field - power on LED de-energized.

Sample Number: 061

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

100:22

26:24

7:26

July 1999

31:15

12:15

7:12

Oct. 1999

101:00

23:26

6:45

March 2000

91:00

23:48

7:17

Sept. 2000

100:00

22:57

6:48

March 2001

93:00

21:38

7:13

Sept. 2001

85:00

19:27

5:15

March 2002

95:00

10:43

6:53

Sept. 2002

103:00

22:24

5:42

March 2003

105:00

10:41

5:35

Sept. 2003

102:00

25:23

6:27

March 2004

99:00

23:31

5:51

Sample Number: 062

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

65:41

26:26 

7:35


July 1999

23:54

10:31

7:19

Oct. 1999

29:20

10:41

4:55

March 2000

99:00

23:16

4:31

Sept. 2000

75:00

20:35

4:38

March 2001

68:00

15:36

4:19

Sept. 2001

45:00

10:16

4:16

March 2002

73:00

18:47

9:46

Sept. 2002

65:00

17:51

4:36

March 2003

Note: Sample out of survey.

Sample Number: 063

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

101:36

26:20

6:44


July 1999

60:40

10:24

9:09

Oct. 1999

100:00

23:15

6:56

March 2000

91:00

21:19

4:42

Sept. 2000

84:00

17:29

4:45

March 2001

82:00

17:51

6:00

Sept. 2001

Note: Supervised failure in the field - power on LED de-energized.

Sample Number: 064

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

27:49

11:51

7:12






July 1999

60:39

23:03

7:55

Oct. 1999

140:00

45:32

9:06

March 2000

95:00

10:08

5:27

Sept. 2000

105:00

30:28

8:50

March 2001

101:00

28:41

6:51

Sept. 2001

100:00

23:55

10:08

March 2002

108:00

24:59

8:37

Sept. 2002

102:00

22:46

7:40

March 2003

100:00

25:19

8:35

Sept. 2003

107:00

23:19

8:24

March 2004

Note: Sample out of survey.

Sample Number: 065

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

25:37

11:29

5:30

July 1999

24:13

10:30

7:42

Oct. 1999

100:00

29:29

8:17

March 2000

36:54

10:15

5:52

Sept. 2000

100:00

20:44

6:18

March 2001

86:00

23:26

5:16

Sept. 2001

Note: No data for sample.

March 2002

98:00

24:45

6:39

Sept. 2002

100:00

26:51

7:56

March 2003

72:00

21:24

7:06

Sept. 2003

66:00

16:04

6:35

March 2004

Note: Sample out of survey.

Sample Number: 066

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

26:12

11:24

7:20






July 1999

60:30

10:21

6:50


Oct. 1999

60:40

24:57

7:21

March 2000

37:25

10:07

6:02

Sept. 2000

Note: Sample out of survey.

Sample Number: 067

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

40:18

27:36

11:06



July 1999

No alarm
33:51

19:20

Oct. 1999

113:00

40:22

20:56

March 2000

35:32

20:15

4:07



Sept. 2000

33:30

20:14

4:25

March 2001

20:12

11:30

4:11

Sept. 2001

16:53

9:41

4:21

March 2002

17:46

8:39

4:10

Sept. 2002

11:10

6:21

4:07

March 2003

13:22

7:30

3:42

Sept. 2003

13:48

10:53

8:22

March 2004

3:15

2:37

1:53

Sample Number: 068

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

49:20

28:09

13:58

July 1999

No alarm
40:18

22:29

Oct. 1999

28:27

13:16

4:41

March 2000

25:13

14:05

4:33

Sept. 2000

30:16

23:24

8:26

March 2001

63:00

36:11

13:42

Sept. 2001

Note: Supervised failure in the field – power on LED de-energized.

Sample Number: 069

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

46:15

10:25

4:21

July 1999

Note: Unit not yet distributed.  Unit is powered in lab.

Oct. 1999

No alarm
29:56

20:13

March 2000

9:54

6:16

4:40

Sept. 2000

18:56

9:11

4:11

March 2001

18:27

8:55

4:09

Sept. 2001

16:34

8:15

4:06

March 2002

4:40

3:40

3:15

Sept. 2002

5:03

3:03

2:48

March 2003

4:50

3:39

2:18

Sept. 2003

4:42

3:50

2:53

March 2004

16:04

3:51

1:10

Sample Number: 091

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

(114) 37:15
(196) 17:55
(357) 9:01

July 1999

(132) 30:44
(240) 14:35
(443) 7:27

Oct. 1999

(96) 50:02
(158) 25:09
(217) 16:36

March 2000

(104) 41:37
(164) 17:16
(461) 8:16

Sept. 2000

(126) 28:01
(287) 13:40
(602) 4:20

March 2001

(135) 22:23
(288) 12:13
(547) 5:22

Sept. 2001

(177) 20:49
(306) 13:45
(485) 6:10

March 2002

(125) 23:43
(227) 12:40
(480) 6:16

Sept. 2002

(228) 16:37
(461) 8:10
(605) 6:01

March 2003

(183) 20:40
(294) 10:35
(540) 6:19

Sept. 2003

(136) 28:07
(281) 10:35
(737) 4:08

March 2004

(175) 26:07
(385) 8:08
(640) 4:11

Sample Number: 092

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

(79) 60:15
(141) 23:50
(244) 13:34

July 1999

(127) 29:00
(217) 14:08
(385) 8:44

Oct. 1999

(55) 125:00
(90) 47:21
(138) 14:31

March 2000

(97) 53:42
(163) 22:21
(245) 11:17

Sept. 2000

(114) 37:16
(220) 15:14
(364) 8:47

March 2001

(122) 32:36
(232) 12:40
(397) 6:38

Sept. 2001

(135) 26:38
(164) 20:21
(404) 8:17

March 2002

(116) 35:09
(177) 18:36
(375) 8:46

Sept. 2002

(143) 22:27
(215) 13:51
(336) 6:43

March 2003

(137) 27:15
(185) 17:43
(329) 9:31

Sept. 2003

Note: Sample out of survey.

Sample Number: 093

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

(99) 42:44
(177) 18:51
(312) 10:09

July 1999

(81) 60:05
(150) 22:52
(263) 12:58

Oct. 1999

Note: Person was not able to return unit for testing.

March 2000

(91) 45:51
(201) 16:10
(430) 6:08

Sept. 2000

(149) 22:50
(312) 11:31
(673) 4:18

March 2001

(153) 21:47
(289) 10:32
(418) 6:10

Sept. 2001

(127) 22:27
(226) 13:38
(495) 6:27

March 2002

(115) 33:50
(213) 15:41
(406) 7:28

Sept. 2002

(95) 46:51
(169) 22:07
(268) 10:07

March 2003

(94) 51:14
(183) 19:36
(383) 8:52

Sept. 2003

(97) 47:34
(161) 24:25
(242) 13:50

March 2004

Note: Sample out of survey.

Sample Number: 094

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

59:52

22:43

9:55

July 1999

24:58

11:41

6:52

Oct. 1999

52:10

50:48

16:37

March 2000

50:22

18:16

9:15

Sept. 2000

48:43

22:53

6:22

March 2001

42:21

24:31

9:17

Sept. 2001

47:56

34:28

13:02

March 2002

68:00

43:11

40:12

Sept. 2002

86:00

38:51

37:11

March 2003

No Alarm
75:00

40:39

Sept. 2003

No Alarm
No Alarm
81:00

March 2004

Note: Sample out of survey.

Sample Number: 096

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

46:21

27:36

11:51

July 1999

13:23

9:39

6:38

Oct. 1999

No alarm
12:15

6:10

March 2000

18:11

15:23

6:24

Sept. 2000

18:04

13:51

5:51

March 2001

41:26

18:48

6:45

Sept. 2001

49:14

25:04

11:45

March 2002

44:15

21:07

8:00

Sept. 2002

95:00

34:09

11:51

March 2003

91:00

29:18

12:34

Sept. 2003

42:45

23:46

7:24



March 2004

45:22

26:28

10:41

Sample Number: 097

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

51:27

20:25

9:25

July 1999

Note: Unit not yet distributed.  Unit is powered in lab.

Oct. 1999

51:36

50:50

18:14

March 2000

55:10

17:41

7:45

Sept. 2000

36:34

9:49

5:41

March 2001

28:15

15:12

4:16

Sept. 2001

28:45

13:45

4:11

March 2002

39:57

16:08

7:26

Sept. 2002

33:46

11:37

8:35

March 2003

40:22

17:31

13:11

Sept. 2003

Note: Sample out of survey.

Sample Number: 098

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

51:58

19:10

8:09

July 1999

Note: Unit not yet distributed.  Unit is powered in lab.

Oct. 1999

48:06

22:02

11:32

March 2000

47:10

18:19

12:21

Sept. 2000

46:12

14:33

9:28

March 2001

38:02

21:35

6:35

Sept. 2001

44:05

13:57

10:52

March 2002

50:46

37:04

10:36

Sept. 2002

49:50

34:49

10:02

March 2003

62:00

37:44

14:09

Sept. 2003

45:42

33:26

13:08

March 2004

280:00

41:00

38:25

Sample Number: 099

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

161:39

26:31

10:28

July 1999

Note: Unit not yet distributed.  Unit is powered in lab.

Oct. 1999

45:51

41:21

13:26

March 2000

43:29

23:26

9:23

Sept. 2000

47:54

16:17

9:27

March 2001

48:21

20:14

13:28

Sept. 2001

38:49

17:57

10:09
March 2002

51:40

20:35

13:56

Sept. 2002

48:56

16:52

5:29

March 2003

49:05

18:02

6:35

Sept. 2003

48:12

25:41

11:06

March 2004

50:30

33:22

12:41

Sample Number: 103

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

87:13

25:25

7:46

July 1999

Note: Unit not yet distributed.  Unit is powered in lab.

Oct. 1999

54:26

50:45

17:38

March 2000

56:57

20:23

10:54

Sept. 2000

53:22

15:36

6:20

March 2001

43:24

10:04

6:20

Sept. 2001

50:44

20:54

8:29

March 2002

49:09

24:20

10:53

Sept. 2002

41:27

16:33

9:52

March 2003

47:12

45:20

13:48

Sept. 2003

45:20

19:09

9:48

March 2004

51:21

45:23

20:12

Sample Number: 104

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

54:22

21:32

7:35





July 1999

Note: Unit not yet distributed.  Unit is powered in lab.



Oct. 1999

53:22

33:19

13:35




March 2000

42:30

26:57

9:52

Sept. 2000

38:36

18:12

5:37

March 2001

32:45

16:19

6:03

Sept. 2001

33:51

15:57

5:43

March 2002

48:22

25:44

15:51

Sept. 2002

47:22

23:14

9:29

March 2003

74:00

46:24

43:28

Sept. 2003

51:02

18:23

9:17

March 2004

44:43

14:50

10:21

Sample Number: 105

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

73:37

23:41

7:55

July 1999

Note: Unit not yet distributed.  Unit is powered in lab.

Oct. 1999

52:02

20:48

8:20

March 2000

82:00

24:47

11:40

Sept. 2000

52:49

16:15

6:10

March 2001

49:19

14:05

7:29

Sept. 2001

51:33

20:56

8:04

March 2002

126:00

45:49

19:23

Sept. 2002

50:33

42:39

20:45

March 2003

55:32

43:56

20:53

Sept. 2003

68:00

43:16

21:16

March 2004

76:00

51:03

36:44

Sample Number: 106

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

(101) 35:22
(198) 19:25
(375) 7:11

July 1999

(98) 41:20
(179) 19:58
(312) 8:33

Oct. 1999

(97) 50:45
(106) 39:56
(198) 17:15

March 2000

(115) 37:10
(188) 16:25
(325) 9:46

Sept. 2000

(113) 39:12
(241) 11:26
(519) 4:32

March 2001

(127) 33:09
(256) 10:37
(444) 6:09

Sept. 2001

(152) 21:38
(269) 10:08
(426) 5:18

March 2002

(140) 22:45
(243) 13:30
(583) 4:03

Sept. 2002

(121) 32:03
(272) 11:06
(500) 7:01

March 2003

(160) 38:07
(250) 12:40
(626) 5:39

Sept. 2003

(133) 33:02
(212) 19:02
(443) 5:22

March 2004

(108) 38:05
(280) 10:24
(423) 4:55

Sample Number: 116

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

52:07

18:41

7:35

July 1999

55:30

26:43

9:39

Oct. 1999

47:09

29:33

10:20

March 2000

48:24

21:07

12:34

Sept. 2000

43:24

17:10

4:20

March 2001

49:30

27:40

10:12

Sept. 2001

38:16

23:31

10:55

March 2002

37:54

17:58

7:54

Sept. 2002

39:25

14:40

10:29

March 2003

59:26

39:07

24:53

Sept. 2003

41:43

14:40

10:16

March 2004

37:17

30:41

10:52

Sample Number: 117

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

57:32

23:32

8:51

July 1999

51:03

18:19

7:01

Oct. 1999

55:01

22:20

8:58

March 2000

62:00

34:02

8:55


Sept. 2000

46:57

30:42

6:56

March 2001

56:24

25:40

7:25



Sept. 2001

46:18

13:07

7:38

March 2002

43:35

37:35

15:53

Sept. 2002

46:34

18:51

6:47

March 2003

111:00

33:42

10:58

Sept. 2003

Note: No data for sample.

March 2004

246:00

44:56

36:44

Sample Number: 118

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

50:58

19:20

8:48

July 1999

47:45

18:25

10:45

Oct. 1999

51:37

22:15

12:59

March 2000

48:51

28:14

14:05

Sept. 2000

48:55

28:02

12:16

March 2001

41:15

22:51

12:37

Sept. 2001

38:26

18:32

7:29

March 2002

50:57

41:26

20:47

Sept. 2002 

52:04

17:22

13:51

March 2003

43:28

39:37

24:53

Sept. 2003

Note: Sample out of survey.

Sample Number: 119

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

24:10

12:21

6:27

July 1999

24:21

6:39

6:30

Oct. 1999

34:26

12:14

4:50

March 2000

29:26

27:07

5:19

Sept. 2000

30:25

24:22

5:29

March 2001

26:37

20:31

5:33

Sept. 2001

20:40

12:37

4:19

March 2002

25:16

18:42

4:40

Sept. 2002

23:45

6:29

4:25

March 2003

23:51

6:39

5:56

Sept. 2003

No alarm
31:32

23:38

March 2004

24:17

5:38

4:13

Sample Number: 120

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

23:42

16:44

5:24





July 1999

No alarm
24:15

24:13

Oct. 1999

No alarm
23:18

6:44

March 2000

24:29

24:08

22:26

Sept. 2000

30:28

21:30

6:37

March 2001

30:40

23:43

6:40

Sept. 2001

28:39

22:43

6:04

March 2002

31:22

23:59

7:35

Sept. 2002

42:23

24:50

14:15

March 2003

23:15

22:51

5:18

Sept. 2003

24:31

22:58

17:55

March 2004

31:05

23:31

21:49

Sample Number: 121

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

22:42

12:07

5:03

July 1999

22:57

20:36

7:30

Oct. 1999

23:13

21:14

16:50

March 2000

23:14

21:57

4:32

Sept. 2000

45:25

32:47

6:51

March 2001

37:40

30:16

5:35

Sept. 2001

21:41

16:54

6:30

March 2002

34:15

28:45

5:22

Sept. 2002
Note: Supervised failure in the field – red normal operation LED indicator flashed irregularly.  Sent back and manufacturer replaced a component.

Sept. 2002(after rework)No alarm
51:02

23:53

March 2003
51:33

36:14

21:45

Sept. 2003
53:37

38:29

21:31

March 2004
Note: Supervised failure in the field – power on LED de-energized.

Sample Number: 125

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

51:40

16:25

8:20

July 1999

60:12

30:49

14:28

Oct. 1999

47:01

20:15

10:04


March 2000

62:00

33:02

12:26

Sept. 2000

45:45

24:45

4:47

March 2001

50:37

27:02

8:35

Sept. 2001

41:22

14:12

7:12

March 2002

40:33

13:19

10:32

Sept. 2002

44:37

15:30

6:13

March 2003

40:54

17:54

13:44

Sept. 2003

37:16

20:58

6:57

March 2004

49:02

27:41

12:10

Sample Number: 126

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

53:02

17:39

8:56

July 1999

Note: Unit not yet distributed.  Unit is powered in lab.

Oct. 1999

53:21

49:20

16:22

March 2000

86:00

45:48

12:32

Sept. 2000

50:13

27:21

8:55

March 2001

41:11

24:25

8:34

Sept. 2001

42:16

25:21

9:13

March 2002

38:24

19:30

12:41

Sept. 2002

44:18

15:18

6:24

March 2003

45:36

32:45

14:46

Sept. 2003

44:14

26:09

12:36

March 2004

55:25

37:54

8:39

Sample Number: 127

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

53:55

20:36

8:45

July 1999

43:49

22:09

9:20

Oct. 1999

75:00

24:48

10:08

March 2000

67:00

46:04

13:31

Sept. 2000

66:00

46:30

16:16

March 2001

51:22

42:20

14:35

Sept. 2001

82:00

17:11

5:14

March 2002

73:00

43:44

16:32

Sept. 2002

50:07

40:17

21:06

March 2003

82:00

45:22

14:46

Sept. 2003

51:13

39:46

17:35

March 2004

53:16

40:35

15:41

Sample Number: 128

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

22:52

18:23

5:02

July 1999

25:38

22:58

5:58

Oct. 1999

41:55

22:51

7:47

March 2000

49:46

23:22

5:48

Sept. 2000

23:35

21:56

5:40

March 2001

22:33

20:12

4:28

Sept. 2001

24:04

21:14

5:02

March 2002

23:13

22:07

5:41

Sept. 2002

23:10

21:37

5:56

March 2003

24:22

23:11

6:05

Sept. 2003

23:52

22:47

5:10

March 2004

24:16

22:14

5:11

Sample Number: 129

Response Time in Minutes

Sensitivity

100 ppm CO
200 ppm CO
400 ppm CO
March 1999

21:57

12:52

4:50

July 1999

22:16

6:49

6:32

Oct. 1999

43:51

27:49

8:45

March 2000

22:37

8:45

4:51

Sept. 2000

18:16

9:10

4:34

March 2001

17:22

9:27

4:11

Sept. 2001

16:51

8:11

5:17

March 2002

19:09

14:25

5:53

Sept. 2002

6:39

6:10

4:14

March 2003

6:27

6:02

4:35

Sept. 2003

5:29

5:02

4:04

March 2003

6:27

6:02

4:35

Sept. 2003

5:29

5:02

4:04

March 2004

Note: Sample out of survey.

Sample Number: 130

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

77:00

11:30

6:17






July 1999

60:33

12:07

6:46

Oct. 1999

100:00

24:45

6:20

March 2000

97:00

22:02

5:28

Sept. 2000

100:00

20:15

7:15

March 2001

102:00

20:50

6:23

Sept. 2001

104:00

25:31

8:10

March 2002

94:00

21:15

5:16

Sept. 2002

100:00

24:13

5:11

March 2003

102:00

15:24

5:43

Sept. 2003

101:00

12:58

5:45

March 2004

119:00

20:56

5:14

Sample Number: 131

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

76:00

11:32

9:09



July 1999

24:21

9:30

6:25

Oct. 1999

89:00

22:13

8:26

March 2000

101:00

20:46

6:51


Sept. 2000

100:00

18:44

5:13

March 2001

99:00

14:51

6:37

Sept. 2001

101:00

25:50

9:22

March 2002

99:00

18:18

4:34

Sept. 2002

99:00

25:05

8:34

March 2003

94:00

23:26

6:38

Sept. 2003

99:00

23:36

6:06

March 2003

94:00

23:26

6:38

Sept. 2003

101:00

12:58

5:45

March 2004

110:00

25:47

7:43

Sample Number: 132

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

83:00

11:48

8:25

July 1999

27:09

10:14

7:03

Oct. 1999

98:00

11:16

5:24

March 2000

29:45

10:10

5:15

Sept. 2000

99:00

10:35

5:04

March 2001

96:00

12:22

6:40

Sept. 2001

Note: No data for sample.

March 2002

68:00

24:01

6:18

Sept. 2002

Note: No data for sample.

March 2003

100:00

34:07

8:43

Sept. 2003

Note: Sample out of survey.

(Display Reading)

2004 Addendum 3

Sample Number: 004

Response Time in Minutes

Sensitivity

70 ppm CO 
150 ppm CO
400 ppm CO
March 1999

81:29

22:27

6:25

July 1999

25:31

13:39

4:56

Oct. 1999

64:00

22:10

20:48

March 2000

80:00

14:42

9:28

Sept. 2000

62:00

10:30

8:09

March 2001

89:00

14:34

10:25

Sept. 2001

39:52

10:55

7:24

March 2002

94:00

26:24

15:14

Sept. 2002

155:00

30:18

16:24

March 2003

151:00

31:25

14:43

Sept. 2004

Note: No data for sample.

March 2004

Note: Sent back to mfg for analysis; and

Supervised failure in field - trouble signal.

Sample Number: 005

Response Time in Minutes

Sensitivity

70 ppm CO 
150 ppm CO
400 ppm CO
March 1999

81:40

21:54

5:56

July 1999

22:45

21:23

5:20

Oct. 1999

90:00

80:00

29:41

March 2000

105:00

23:42

8:51

Sept. 2000

85:00

21:24

9:50

March 2001

66:00

23:25

7:41

Sept. 2001

72:00

21:41

6:24

March 2002

70:00

31:18

8:51

Sept. 2002

72:00

16:31

13:58

March 2003

Note: No response. Field Report Group has opened an investigation.

Sample Number: 009

Response Time in Minutes

Sensitivity

70 ppm CO 
150 ppm CO
400 ppm CO
March 1999

(41) 205:48
(104) 49:54
(316) 13:12

July 1999

(35) No alarm
(86) 60:15
(235) 21:06

Oct. 1999

(0) No alarm
(65) No alarm
(204) 24:20

March 2000

(0) No alarm
(64) 116:00
(196) 25:20

Sept. 2000

(0) No alarm
(53) 140:00
(166) 35:18

March 2001

(0) No alarm
(51) 157:00
(160) 41:15

Sept. 2001

(0) No alarm
(0) No alarm
(118) 49:47

March 2002

(0) No alarm
(0) No alarm
(120) 48:57

Sept. 2002

(0) No alarm
(0) No alarm
(92) 75:00

March 2003

Note: Sample has been recalled in industry.

Sample Number: 029

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

82:33

10:51

11:30

July 1999

Note: Unit not yet distributed.  Unit is powered in lab.

Oct. 1999

88:00

12:05

11:02

March 2000

83:00

11:46

11:23

Sept. 2000

81:00

11:53

11:15

March 2001

75:00

11:22

11:01

Sept. 2001

72:00

11:31

10:20

March 2002

82:00

11:31

10:27

Sept. 2002

83:00

11:16

10:49

March 2003

88:00

10:57

9:45

Sept. 2004

81:00

11:10

10:59

March 2004

83:00

12:04

10:24

Sample Number: 030

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

85:18

10:55

11:56

July 1999

Note: Unit not yet distributed.  Unit is powered in lab.

Oct. 1999

86:00

12:47

11:35

March 2000

85:00

12:23

11:43

Sept. 2000

Note: Sample out of survey.

Sample Number: 031

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

85:29

11:10

11:53

July 1999

Note: Supervised failure in the field – trouble signal.

Sample Number: 032

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

25:32

5:33

4:41

July 1999

26:32

6:01

4:51

Oct. 1999

22:04

6:51

6:02

March 2000

14:45

7:14

6:07

Sept. 2000

Note: Sample has been removed from survey by UL Field Report Group.

Sample Number: 033

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

88:44

27:51

8:04

July 1999

38:15

13:14

4:33

Oct. 1999

89:00

33:22

11:49

March 2000

58:10

14:48

6:33

Sept. 2000

60:00

15:05

6:23

March 2001

61:00

33:40

6:18

Sept. 2001

Note: Sample out of survey.

Sample Number: 034

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

89:50

29:30

7:05

July 1999

120:43

58:27

12:24

Oct. 1999

120:00

58:21

13:05

March 2000

118:00

33:42

13:45

Sept. 2000

101:00

36:22

11:14

March 2001

98:00

39:22

9:03

Sept. 2001

90:00

41:02

10:24

March 2002

110:00

38:21

12:15

Sept. 2002

108:00

44:32

14:24

March 2003

242:00

89:00

19:24

Sept. 2004

225:00

79:00

26:40

March 2004

Note: Sample out of survey.



Sample Number: 035

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

70:23

18:36

7:31

July 1999

60:11

19:50

8:20

Oct. 1999

87:00

43:02

13:47

March 2000

62:00

34:51

8:38

Sept. 2000

61:00

25:51

6:40

March 2001

64:00

19:40

5:31

Sept. 2001

87:00

19:25

5:05

March 2002

110:00

38:21

12:15

Sept. 2002

68:00

22:24

4:50

March 2003

44:09

14:12

6:44

Sept. 2004

46:48

10:54

6:23

March 2004

62:00

10:31

9:58

Sample Number: 036

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

72:25

15:25

5:24

July 1999

60:25

32:41

8:58

Oct. 1999

64:00

35:31

8:26

March 2000

80:00

29:37

6:34

Sept. 2000

82:00

28:42

6:24

March 2001

65:00

21:15

5:37

Sept. 2001

62:00

13:46

5:38

March 2002

29:33

17:54

4:26

Sept. 2002

18:36

8:41

5:34

March 2003

25:38

7:20

5:19

Sept. 2004

26:04

7:10

5:45

March 2004

19:07

14:16

4:24

Sample Number: 037

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

108:37

29:41

5:47

July 1999

120:16

60:02

18:55

Oct. 1999

166:00

102:00

21:12

March 2000

98:00

59:42

9:22

Sept. 2000

96:00

37:45

6:29

March 2001

92:00

40:29

9:07

Sept. 2001

82:00

36:25

12:12

March 2002

86:00

20:42

7:14

Sept. 2002

103:00

21:58

7:01

March 2003

89:00

25:01

6:08

Sept. 2004

89:00

15:49

5:46

March 2004

65:00

16:25

5:16

Sample Number: 038

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

116:31

28:37

6:20

July 1999

180:01

59:16

13:47

Oct. 1999

115:00

47:15

14:12

March 2000

130:00

48:58

14:28

Sept. 2000

124:00

45:22

12:10

March 2001

125:00

46:37

10:32

Sept. 2001

126:00

44:23

5:50

March 2002

126:00

25:35

12:41

Sept. 2002

137:00

22:24

4:58

March 2003

97:00

29:31

7:17

Sept. 2004

110:00

19:15

6:32

March 2004

92:00

15:23

4:31

Sample Number: 039

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

119:44

29:13

8:55

July 1999

120:33

42:20

10:29

Oct. 1999

119:00

48:27

14:44

March 2000

113:00

35:51

9:33

Sept. 2000

118:00

30:23

8:01

March 2001

102:00

25:20

8:20

Sept. 2001

106:00

29:44

13:25

March 2002

90:00

27:54

7:30

Sept. 2002

88:00

30:48

8:26

March 2003

88:00

21:41

5:20

Sept. 2004

65:00

14:35

5:47

March 2004

77:00

15:41

5:31

Sample Number: 040

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

106:26

29:02

5:29

July 1999

60:09

29:10

8:37

Oct. 1999

89:00

31:25

7:43

March 2000

90:00

24:27

9:30

Sept. 2000

94:00

32:16

8:56

March 2001

95:00

32:27

9:10

Sept. 2001

93:00

35:16

11:23

March 2002

88:00

20:50

7:12

Sept. 2002

87:00

30:10

8:36

March 2003

89:00

19:13

5:26

Sept. 2004

67:00

13:39

5:45

March 2004

72:00

14:19

5:06

Sample Number: 058

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

99:00

22:30

7:32

July 1999

60:41

24:31

8:15

Oct. 1999

88:00

24:30

8:35

March 2000

99:00

23:35

7:21

Sept. 2000

102:00

24:41

10:16

March 2001

104:00

24:18

9:39

Sept. 2001

104:00

26:10

8:56

March 2002

100:00

23:38

9:53

Sept. 2002

99:00

22:47

7:41

March 2003

99:00

24:31

7:29

Sept. 2004

98:00

25:20

8:37

March 2004

68:00

12:37

6:42

Sample Number: 059

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

89:00

20:39

7:14

July 1999

Note: Unit not yet distributed.  Unit is powered in lab.

Oct. 1999

84:00

23:07

8:10

March 2000

100:00

23:39

7:24

Sept. 2000

123:00

32:07

8:20

March 2001

101:00

27:30

7:14

Sept. 2001

119:00

26:38

8:55

March 2002

100:00

25:31

7:50

Sept. 2002

98:00

24:36

7:30

March 2003

99:00

24:32

7:08

Sept. 2004

98:00

24:47

5:38

March 2004

Note: Sample out of survey.



Sample Number: 060

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

94:00

20:14

6:36

July 1999

Note: Unit not yet distributed.  Unit is powered in lab.

Oct. 1999

100:00

24:48

5:45

March 2000

99:00

22:47

7:32

Sept. 2000

99:00

22:23

6:44

March 2001

103:00

24:45

6:58

Sept. 2001

110:00

24:06

7:44

March 2002

99:00

22:30

6:14

Sept. 2002

140:00

48:39

14:20

March 2003

105:00

26:04

8:45

Sept. 2004

123:00

23:39

8:25

March 2004

Note: Supervised failure in the field - power on LED de-energized.

Sample Number: 061

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

98:40

26:30

5:27

July 1999

35:36

10:26

6:31

Oct. 1999

115:00

46:43

23:16

March 2000

101:00

28:25

9:36

Sept. 2000

104:00

25:31

8:11

March 2001

98:00

23:31

9:25

Sept. 2001

101:00

23:41

6:10

March 2002

101:00

12:52

6:30

Sept. 2002

125:00

24:10

8:34

March 2003

128:00

23:29

10:03

Sept. 2004

131:00

24:12

6:43

March 2004

120:00

25:53

6:22

Sample Number: 062

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

90:15

23:14

5:38


July 1999

24:44

13:44

6:36

Oct. 1999

150:00

60:16

9:35

March 2000

63:00

21:45

9:03

Sept. 2000

82:00

28:07

6:10

March 2001

73:00

27:37

7:49

Sept. 2001

54:00

23:14

7:22

March 2002

85:00

22:25

7:46

Sept. 2002

103:00

22:49

6:33

March 2003

Note: Sample out of survey.

Sample Number: 063

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

99:10

23:42

8:06


July 1999

61:31

15:51

9:10

Oct. 1999

123:00

60:40

10:27

March 2000

99:00

28:23

9:35

Sept. 2000

90:00

24:50

7:23

March 2001

100:00

21:20

8:14

Sept. 2001

Note: Supervised failure in the field – power on LED de-energized.

Sample Number: 064

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

25:40

19:57

7:45






July 1999

60:43

29:43

8:18

Oct. 1999

99:00

30:04

8:41

March 2000

105:00

27:48

9:51

Sept. 2000

115:00

24:30

5:14

March 2001

109:00

31:15

7:55

Sept. 2001

102:00

38:28

14:50

March 2002

112:00

41:35

8:05

Sept. 2002

110:00

48:20

14:40

March 2003

113:00

39:52

9:58

Sept. 2004

110:00

37:51

8:40

March 2004

Note: Sample out of survey.

Sample Number: 065

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

24:49

19:42

4:57

July 1999

25:23

9:35

6:41

Oct. 1999

96:00

23:45

8:39

March 2000

94:00

22:24

4:42

Sept. 2000

97:00

21:31

5:04

March 2001

89:00

24:15

7:11

Sept. 2001

Note: No data for sample.

March 2002

105:00

35:14

7:18

Sept. 2002

106:00

34:22

8:51

March 2003

76:00

23:44

8:13

Sept. 2004

121:00

27:41

8:43

March 2004

Note: Sample out of survey.

Sample Number: 066

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

23:20

17:26

7:15






July 1999

60:48

10:31

7:50

Oct. 1999

100:00

24:50

5:47

March 2000

104:00

23:11

7:04

Sept. 2000

Note: Sample out of survey.

Sample Number: 130

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

101:00

11:02

6:40






July 1999

60:28

11:06

7:02

Oct. 1999

101:00

24:42

5:51

March 2000

101:00

32:27

7:21

Sept. 2000

103:00

29:41

7:37

March 2001

107:00

22:41

6:49

Sept. 2001

109:00

30:45

8:03

March 2002

100:00

25:24

7:30

Sept. 2002

100:00

25:22

7:20

March 2003

101:00

24:32

7:01

Sept. 2004

103:00

15:25

5:25

March 2004

120:00

23:40

6:10

Sample Number: 131

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

100:00

11:15

7:31



July 1999

25:54

10:25

6:56

Oct. 1999

100:00

24:12

8:35

March 2000

101:00

24:25

9:36


Sept. 2000

104:00

24:23

5:06

March 2001

100:00

26:25

9:32

Sept. 2001

91:00

26:51

10:39

March 2002

102:00

25:36

9:41

Sept. 2002

103:00

30:20

12:30

March 2003

101:00

31:27

9:14

Sept. 2004

101:00

36:24

10:20

March 2004

113:00

34:11

11:15

Sample Number: 132

Response Time in Minutes

Sensitivity

70 ppm CO
150 ppm CO
400 ppm CO
March 1999

97:00

12:29

7:06

July 1999

32:41

11:40

7:58

Oct. 1999

101:00

24:15

9:25

March 2000

101:00

24:22

9:12

Sept. 2000

100:00

25:05

6:38

March 2001

106:00

36:52

8:32

Sept. 2001

Note: No data for sample.

March 2002

79:00

39:38

9:32

Sept. 2002

Note: No data for sample.

March 2003

250:00

101:00

24:33

Sept. 2003

Note: Sample out of survey.
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