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FMRC decided to adopt the UL 1626 residential fire test for its Approval Standard of residential
sprinklers. In 1999, a series of fire tests was conducted to evaluate the reproducibility of fire test
results utilizing the UL 1626 Residential Fire Test Standard. In response to UL’s submittal of
this standard for ANSI’s recognition, five different models of UL listed residential sprinklers
were evaluated at their respective listed discharge rates, one of which was the Grinnell FO54
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model (Model H in Table 1), which is representative of the prototype model used in the Los
Angeles Residential Test Program. For all sprinkler models except Model F954, fire tests were
conducted in an enclosure 16 ft wide, 32 ft long and 8 ft high as specified in UL 1626 for
residential sprinklers installed on 16 ft spacing. For the F954 Model, a 12 ft wide, 24 ft long and
8 ft enclosure was used.

In all the tests of UL listed models at their respective listed discharge rates, only the F954 Model
met the criteria for acceptability as specified in UL 1626. In all the other tests, a third sprinkler
installed in the doorway actuated. In three of the tests, the tests were aborted less than two
minutes after ignition of the wood cribs due to excess ceiling gas temperatures over ignition and
observation of flames propagating across the ceiling and out the doorway closest to the fuel
package. These conditions were judged to be indicative of imminent flashover. Results of the
fire tests are presented in Table 1.

The Model A residential sprinkler was also tested using the living room corner fuel package
shown in Figure 1. This test was conducted in the 16 ft x 32 ft x 8 ft high (4.88 m x 9.76 m x
2.44 m high) enclosure. Gas temperature and ceiling surface temperature over ignition and gas
temperature at 5 ft (1.53 m) elevation at the room center are shown in Figure 3. Ceiling gas
temperatures 3 in. below the ceiling at several locations are shown in Figure 4. After actuation
of the sprinkler closest to the fire, the fire continued to grow and the gas temperature over
ignition reached 1600°F (870°C). The second and the third sprinklers actuated 68 and 91
seconds, respectively, after first sprinkler actuation. Flames spread across the ceiling and out of
the doorway farthest from the fuel package. Ceiling gas temperatures at the center of the ceiling
reached 1000°F (540°C). Gas temperature at 5 ft elevation at the room center reached 220°F
(100°C) at 1 minute 50 seconds after first sprinkler actuation. Large sections of the plywood
panels in the room comner ignited and burned intensely. At 2 minutes after first sprinkler
actuation, the test was aborted.

CONCLUSIONS

1. The fire test criteria of UL 1626 were not met in all tests conducted at listed densities
equal or less than 0.055 gpm/ft® (2.2 ¢/min/m?) at first sprinkler operation.

2. One sprinkler, listed by Underwriters Laboratories for operation at 0.039 gpm/ft® (1.6
¢/min/m?) for a single sprinkler discharge and 0.031 gpm/f"t2 (1.3 #/min/m?) for a two-

sprinkler discharge, failed to prevent flashover in a 16 ft x 32 ft x 8 ft high (4.88 m x 9.76
m x 2.44 m high) compartment containing the FMRC living room corner fuel package.

3. A residential sprinkler fire test for listing of residential sprinklers should present a fire
challenge comparable to that of the FMRC and the Los Angeles living room comer fire
scenarios. The fuel package for the fire tests should consist of commercially available
materials, which will have consistent flammability characteristics and be readily available
through specification of chemical composition and means of manufacturing so that
repeatability of the test can be achieved. As a result of the recent residential sprinkler test
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program, UL and FMR have participated in a cooperative effort to develop such a fuel
package during the last twelve months.
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