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t
p

Bulb type
Manufacturer

Set 2 (new)
(Mean/s)

Set 2 (new)
(St Dev/s)

Set 1 (field)
(Mean/s)

Set 1 (field)
(St Dev/s)

Observed
Difference

(s)

Observed
Difference

(%)
3 14.2 1.0 13.6 0.7 0.6 4.2 %
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Section V.B.3.B

Mfr
Bulb
Type

Set 2 (new)
(Mean/s)

Set 2 (new)
(St Dev/s)

Set 3 (aged)
(Mean/s)

Set 3 (aged)
(St Dev/s)

Observed
Difference

(s)

Observed
Difference

(%)
1 13.5 0.9 13.8 0.7 0.2 1.6 %

2 13.3 1.1 12.0 1.0 1.3 9.8 %

3 14.2 1.0 13.2 0.4 1.0 7.1 %
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Mfr
Fusible
Type

Set 2 (new)
(Mean/s)

Set 2 (new)
(St Dev/s)

Set 3 (aged)
(Mean/s)

Set 3 (aged)
(St Dev/s)

Observed
Difference

(s)

Observed
Difference

(%)
1 10.2 0.5 9.2 1.1 1.0 9.5%

2 9.0 0.5 9.3 0.2 0.4 4.2%

3 13.0 0.8 14.4 1.7 1.4 11.0%
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With the important limitations listed in Section V.A,

With the important limitations listed in Section V.A,

With the important limitations listed in Section V.A

With the important limitations listed in Section V.A

With the important limitations listed in Section V.A

With the important limitations listed in Section V.A
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Figure B.1:
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Figure B.2:
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Figure B.3:
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Figure B.4:
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Figure B.5:
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Figure C.1:
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Figure C.2:
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Figure C.3:
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Figure C.4:
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Figure C.5:
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Figure D.1:
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Figure D.2:
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Figure E.1:
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Figure E.2:
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Figure E.3:
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Figure E.4:
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Figure E.5:
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Figure E.6:
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Figure E.7:
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Figure E.8:
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Figure E.9:
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Figure E.10:
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Figure E.11:
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Figure E.12:
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ANOVA Output for Manufacturer 1

Operating Principle: Bulb

Degrees of
Freedom

Sum of
Squares

Mean
Square F Value Pr(>F)

Test Date 1 0.431 0.431 0.616 0.453

Treatment 1 0.146 0.146 0.208 0.659

Residuals 9 6.293 0.699

Table E.1:

Pr(>F) 0 .05



60

ANOVA Output for Manufacturer 2

Operating Principle: Bulb

Degrees of
Freedom

Sum of
Squares

Mean
Square F Value Pr(>F)

Test Date 1 0.059 0.059 0.048 0.832

Treatment 1 5.080 5.080 4.134 0.073

Residuals 9 11.060 1.229

Table E.2:

Pr(>F) 0 .05
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ANOVA Output for Manufacturer 3

Operating Principle: Bulb

Degrees of
Freedom

Sum of
Squares

Mean
Square F Value Pr(>F)

Test Date 1 4.333 4.333 15.561 0.001

Treatment 2 3.136 1.568 5.631 0.013

Residuals 17 4.734 0.279

Table E.3:

Pr(>F) 0 .05
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Multiple Comparisons Output for Manufacturer 3

Operating Principle: Bulb

Tukey Multiple Comparisons of Means with 95 % Family Wise Confidence Level

Difference in
Treatment
Means

Expanded
Uncertainty

Lower
Confidence
Bound

Upper
Confidence
Bound

1/31 1/28 0.91 0.49 0.42 1.40

Difference in
Treatment
Means

Expanded
Uncertainty

Lower
Confidence
Bound

Upper
Confidence
Bound

Field Aged 0.36 0.71 0.36 1.07

New Aged 1.00 0.78 0.22 1.79

New Field 0.65 0.71 0.07 1.36

Table E.4:
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Figure F.1:
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Figure F.2:



65

Figure F.3:
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Figure F.4:
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Figure F.5:
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Figure F.6:
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Figure F.7:
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Figure F.8:
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Figure F.9:
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Figure F.10:
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Figure F.11:
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Figure F.12:
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ANOVA Output for Manufacturer 1

Operating Principle: Fusible

Degrees of
Freedom

Sum of
Squares

Mean
Square F Value Pr(>F)

Test Date 1 0.526 0.526 0.692 0.427

Treatment 1 2.815 2.815 3.705 0.086

Residuals 9 6.838 0.760

Table F.1:

Pr(>F)
0 .05
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ANOVA Output for Manufacturer 2

Operating Principle: Fusible

Degrees of
Freedom

Sum of
Squares

Mean
Square F Value Pr(>F)

Test Date 1 0.139 0.139 1.034 0.336

Treatment 1 0.431 0.431 3.214 0.107

Residuals 9 1.207 0.134

Table F.2:

Pr(>F)
0 .05
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ANOVA Output for Manufacturer 3

Operating Principle: Fusible

Degrees of
Freedom

Sum of
Squares

Mean
Square F Value Pr(>F)

Test Date 1 0.161 0.161 0.083 0.780

Treatment 1 5.442 5.442 2.815 0.132

Residuals 8 15.468 1.934

Table F.3:

Pr(>F)
0 .05
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2009 International Residential Code for One and Two Family Dwellings

2009 International Building Code

UL 1626: Standard for Residential Sprinklers for Fire Protection Service.

NFPA 13: Standard for the Installation of Sprinkler Systems.

NFPA 13D: Standard for the Installation of Sprinkler Systems in One and Two Family Dwellings
and Manufactured Homes.

NFPA 13R: Standard for the Installation of Sprinkler Systems in Residential Occupancies up to and
Including Four Stories in Height.

UL 199: Standard for Automatic Sprinklers for Fire Protection Service.
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Guide to the Expression of Uncertainty in Measurement

NFPA 25: Standard for the Inspection, Testing, and Maintenance of Water Based Fire Protection
Systems.

Technometrics

Design and Analysis of Experiments

Simultaneous Statistical Inference

R: A Language and Environment for Statistical Computing


