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Problem StatementProblem Statement

• Residential sprinklers are lacking guidelines on 
standard obstructions found in most dwelling 
units

• Residential sprinklers are lacking guidelines on 
standard obstructions found in most dwelling 
units



44

Project OverviewProject Overview
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times
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Phase 1 MethodologyPhase 1 Methodology

• Examine activation times for sprinklers with 
typical dwelling unit obstructions
– Kitchen
– Living room
– Bedroom

• Create further models for residential 
obstruction proposals to NFPA 13R and 13D
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FDS ModelingFDS Modeling

• Fire Dynamic Simulator (FDS) version 3.1 by 
NIST
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Kitchen ModelKitchen Model

• 4 m x 4 m (13.1 ft x 13.1 ft)
• 5-minute run
• Contents

– Cabinets along two walls (oak), Table (oak), 
Stove (sheet metal), Refrigerator (plastic)

• Ignition represents small appliance on 
countertop
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Kitchen Model - Pendent Sprinklers
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Kitchen Model - Sidewall Sprinklers
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Kitchen ModelKitchen Model
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Living Room Model 1Living Room Model 1

• 4 m x 3 m (13.1 ft x 9.8 ft)
• 5-minute run
• Contents

– Sofa and chair (upholstery)
– Coffee table and end table (oak)
– Entertainment center (oak)

• Ignition represents cigarette on upholstery
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Living Room Model 1Living Room Model 1
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Living Room Model - Pendent Sprinklers
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Living Room Model - Sidewall Sprinklers
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Living Room Model 1Living Room Model 1
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Living Room Model 2Living Room Model 2

• 5 m x 4 m (16.4 ft x 13.1 ft)
• 5-minute run
• Contents

– Sofa and chairs (upholstery)
– Coffee table and end table (oak)
– Entertainment center (oak)

• Ignition represents cigarette on upholstery
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Living Room Model 2Living Room Model 2
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Living Room (4m x 5m)
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Living Room with Sidewall Sprinklers

0

10

20

30

40

50

60

70

80

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

Time (s)

Te
m

pe
ra

tu
re

 (C
)

y=5.0m open, no fan

y=5.0m door, no fan

y=5.0m open, w/fan

y=5.0m door, w/fan



2121

Living Room Model 2Living Room Model 2
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Bedroom ModelBedroom Model

• 4 m x 5 m (13.1 ft x 16.4 ft)
• 5-minute run
• Contents

– Bed, chair, and ottoman (upholstery)
– Night stands (oak)
– Bureau and dresser (oak)

• Ignition represents small trash can fire
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Bedroom ModelBedroom Model
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Bedroom Model
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Bedroom ModelBedroom Model



2626

Phase 1 ConclusionsPhase 1 Conclusions

• Activation times appear reasonable to provide 
life safety

• Fire testing is needed to investigate water 
delivery of the obstructed sprinklers
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Future WorkFuture Work

• Analyze exact placement of sprinkler in kitchen 
model

• Examine initial fire sizes used in all models
• Examine slope ceiling applications both with 

and without obstructions
• Full Scale Testing
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