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a.) Single pathway, standard type hatch

With rows containing three seats, there must be an unobstructed pathway of at least 20" with a maximum seat encroachment of 5". The minimum unobstructed pathway and maximum seat encroachment in a two-seat row with a standard type hatch must be the same as in a three-seat row because the passengers are just as likely to need enough space to lay the hatch on the floor.

· In both competitive and non-competitive tests, 18" – 20" fared best of the configurations tested (e.g., Muir et al, 1989, Rasmussen & Chittum, 1989, Mclean et al, 1992); 
For both competitive and non-competitive trials "an 18" vertical projection would appear to be optimum [of those configurations tested, including 13"]" (page 20, Muir et al, 1989).

For non-competitive tests, of the single pathway configurations tested, the fastest mean evacuation time and combined hatch release/removal time was measured for the 20" pathway with a 5" encroachment [of those configurations tested, including 10"]" (Rasmussen & Chittum, 1989).

In non-competitive tests, the 20" pathway with a 5" encroachment  "provided the most efficient egress of any of the single Type III seating/exit configurations studied [of those configurations tested, including 10"]" (page 5, Mclean et al, 1992). 

· It is worth noting that in the Rasmussen & Chittum, 1989 and Muir et al, 1989 studies, the subjects did not have to dispose of the hatch before the evacuation started; in real-world conditions, they would have to remove the hatch and decide where to put it; if they placed the hatch inside the aircraft, an additional 8" of pathway space could be necessary 
"A standard hatch is 8" wide, and this 8" "must be added to the gap acceptable without the hatch present" given that "at best, the hatch will be dropped on the floor immediately in front of the person opening it." (Cranfield University written submission to the CSHWG, April 2000)

Namely, it is necessary to allow enough space for the worst-case scenario that people will drop the hatch on the floor; testing indicates that subjects drop the hatch on the floor even when they are told to dispose of the hatch through the door.
On the first trial, 53% of subjects placed the hatch on the floor even though they had been instructed to dispose of the hatch outside the aircraft (Table 8, page 17, Fennel & Muir 1993). 
b.) Single pathway, automatic opening exit (AOE)

If automatic overwing exits (AOE) are provided at the overwing instead of the standard hatch, then it should no longer be necessary to provide additional floor space for the hatch. The outward opening AOE is considered preferable to both the hinged door exit and the sliding door exit. If the hinged door exit does not open fully, it may partially obstruct the opening; also, if the sliding door track is bent or dented, the door might be difficult to open, or not open at all.

With rows containing three seats, an unobstructed pathway of at least 20" would be preferable, but with an AOE, we would not object to a harmonized standard of a minimum 13" unobstructed pathway, because again, with the AOE, it should no longer be necessary to provide floor space for the hatch. The maximum seat encroachment must not exceed 8" (i.e., must not extend beyond the centerline of the opening).

Based on the work of Mclean et al, 1992, if the hatch placement is not an issue, subjects appear to negotiate the shorter two-seat pathway more easily than the three-seat pathway.Because hatch placement should not be an issue with AOE in rows that contain  two seats, an unobstructed pathway of at least 13" would be preferable; however, we would not object to a harmonized standard of a minimum 10" unobstructed pathway (as per FAR 25.813(c)). The maximum seat encroachment must not exceed 10" (i.e., must not extend beyond the centerline of the opening). 

c.) Outboard seat removed configurations

The AFA opposes all outboard seat removed (OSR) configurations, whether the hatch is standard or AOE, even if one pathway leads to one opening and the pathway is wider than the typical 6". This position is based on the evacuation research findings described below: 

· First, if the outboard seat is removed, it appears that the person in the "middle" seat has to lean over farther to release (and, in the case of the standard hatch, remove) the hatch, which takes more time.  McLean et al, 1992 reported that in trials with three 6" pathways with two OSR and two hatches, the hatch removal times were extended by 30-40% (1.5-2 seconds longer than the single exit hatch plug removal times) because subjects had to 

"lean far over or get out of their seats." (page 6). 

The authors hypothesized that 

"a net gain in egress efficacy should be possible by replacing the double seat assemblies with triple seat assemblies and arranging them so that only one appropriately configured pathway leads to each of the dual exits, effectively producing two independent single Type III exits" (page 6).

· Second, if the outboard seat is removed, then competitive evacuation tests have shown that people crowd into the space that is created adjacent to the exit which makes it more difficult for the person sitting in the "middle" seat to remove the hatch. For example,  Muir et al, 1989 reported that 

"the two members of staff responsible for opening of the overwing exit were given special training prior to the evacuations… [I]n spite of their training, the seating configuration beside the exit influenced the ease with which they were able to open the hatch. In the competitive evacuations, the rush of people towards the exit caused particular problems when the seat row at the exit had the outboard seat removed. In this configuration, volunteers crowded into the space obtained by the removal of the outboard seat, making it extremely difficult for the operator to withdraw the hatch into the cabin, turn it on one side and then push it out onto the wing. This difficulty was not experienced to the same extent in any of the other configurations." (page 20)

The authors of this study also noted that the 6"/OSR configuration was problematic because it

"had the tendency to give rise to blockages" (page 22) 

· Third, removing the outboard seat takes away the physical referent that permits people to "feel" their way to the opening if the cabin is filled with smoke. Specifically, in their 1990 report, Muir et al said that

"the results from the evacuations through the overwing Type III exit suggested that the configuration involving a 6" vertical projection and the OSR gave rise to the greatest difficulties. This may be due to the fact that the removal of the outboard seat meant that there was a gap in front of the exit and the volunteers had nothing to guide them across the space in front of the exit." (pages 8-9).   

In fact, the 6"/OSR configuration had the slowest mean evacuation times compared to other configurations tested when the cabin was filled with smoke under both non-competitive (Muir et al, 1990) and competitive (Muir et al, 1992) conditions (without outliers, this difference was statistically significant (p<0.05)(page 11)). Muir suggests that these results can be reconciled with the 1989 data (where, blockages aside, the 6"/OSR configuration showed the fastest mean evacuation times) by suggesting that in the smoke trials, 

" it is possible that the lack of visibility had a detrimental effect upon people's ability to conform to the neat stream-merging behavior pattern as previously found." (page 16) 
· Finally, the conclusion reported by Muir et al., 1989 on the 6"/OSR configuration were reiterated in Muir's 1996 report which stated that

"…The removal of the outboard seat significantly increased the evacuation rate, but led to an increased probability of blockages." (page 9) 

Namely, of the 12 OSR trials, five had to be aborted because of serious blockages. The overall effect of removing the outboard seat (i.e., increased mean evacuation rate versus increased probability of blockages) can not be reported because five of the 12 trials were aborted.
(d) Floor level exits at the overwing on new aircraft.

Given the many challenges associated with evacuating through a Type III exit at the overwing, particularly with the standard hatch, we propose that on newly manufactured aircraft (current and future types), Type III exits be replaced with floor level (e.g., Type I) exits.  
· Accident survivors and cabin safety research projects have identified many problems with evacuating through Type III exits. Most recently, for example, we understand that in 4% of the total trials (7 of 192)
 conducted at the Civil Aeromedical Institute (CAMI) during the summer of 2001, subjects dropped the hatch in the pathway, across the aisle, or across the exit, despite multiple briefings to the contrary. As shown in these trials, as well as in those described by Fennel and Muir in 1993, passengers will not always do what they are told with the hatch. Also, as shown in a number of accident investigations, passengers do report disposing of the hatch on the floor, and doing so creates serious potential for stopped or slowed evacuations. 
· The step-up and step-down heights inherent to the Type III exit design (maximum of 20" and 27", respectively) is another serious concern During the trials conducted at CAMI in the summer 2001, the researchers eventually had to ask the flight attendants to stop telling the study subjects to "step through foot first" because of reported injuries. 
� Without the benefit of full information, this may have been 7 of the 48 "naïve" evacuation trials (not the total trials) which would translate to approximately 14%.





