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A study on improving the performance of special ambulances®

Byoung-Gil Yoon' - Hyun-Mo Yang? -+ Gyoung-Yong Kim*
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Department of Paramedic Science, Korea National University of Transportation

=Abstract =
Purpose: This study aimed to provide basic data for the improvement of the standards related to the

performance improvement of the firefighting equipment standards for special ambulances.

Methods: Among the domestic firefighting equipment standards, the special ambulance standard was
compared with the NFPA 1917 standard for the United States automobile ambulance 2019 and
European Union European standard EN 1789 medical vehicle and its equipment, a road ambulance.
Results: Anti-skid performance based on indoor noise standards, performance standards for interior
lights, seat belt warning device, child car seat fixing device, safety handle, auxiliary footrest, and
flooring materials should be supplemented.

Conclusion: It is necessary to strengthen the production and performance standards for improvement to
a level corresponding to the national standards, such as the United States and European Union.
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Table 2. Patient room sound insulation performance

Regions Criteria
USA The interior sound level in the patient compartment shall not exceed 80 decibels
EU Wimum sound pressure level shall not exceed 77 dB at 120 km/h or the vehicle
maximum speed if it is lower than 120 km/h
Korea The patient's room is soundproofed within 80 decibels (type A) siren noise.

AAE Aol AAH Aol UE AEE
RER

m1%e] 749 15 M Al 123 dBel &
2 =S FARTL gdon, f19 A9 &
AT AAE A7 ATAA s A
glojof 313, &3 A1 FAE A2 A2 A
1ok o) AHgelo Dok AASRE T
29 B9 Aol BEFAC] FRANA 54
sto] 1 M Aol 110~130 dBe] &<
G glofol s, TFA BEFANA TIR
of MAE AUz 20 M AzdM 24 A
80~120 dBS] &< ¥ 4 glojof Bk
o] gtk Table 3).

ol ol

K

AAE AF

T el APH 9 ALL G 29
W
w3 A% B9 =9 High Low,

Table 3. Siren volume performance
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Regions

Criteria

USA The siren manufacturer shall certify the siren as meeting the requirements of SAE

J1849, Emergency Vehicle Sirens.

The vehicle shall have audible warning system additional warning light. The audible
EU warning system shall activate the visual light.
The audible alarm can only be in function if the visible alarm is in operation.

Korea

It satisfies the performance standards of the fire fighting siren standard, and the
volume should be 90~120 dB at 20 M in front of the ambulance.
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Table 4. Brightness performance of indoor light in patient room

Regions Criteria

High 35 fc of illumination, measured on at least 90 percent of the surface area.

USA Minimum 15 fc of illumination, measured along the centerline of the clear floor.

Low 3.5 fc of illumination, measured along at least 85 percent of the centerline length.

A type minimum 200 Ix

B type minimum 500 1X

EU —
C type minimum 500 Ix
addition treatment area : 1,650 Ix
Korea Interior lights, excluding mobile lighting systems, should be at least 270 1x above

the surface of the main stretcher.
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Table 5. Step board performance

Regions Criteria

The rear stepping surface shall withstand a load of 500 lb (227 kg) with no more
than 1.0 in. (25.4 mm) of deflection or 0.25 in. (6.4 mm) of permanent

USA All materials used for exterior surfaces designated as stepping, standing, and
walking areas and all interior steps shall have a minimum slip resistance in any
orientation of 0.68

EU -

Anti-skid function.

Korea The weight limit is 150 kg.
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Table 6. Safety handle performance
Regions Criteria
Interior or exterior access handrails or handholds shall be provided at each entrance
to a driving or crew compartment and at each position where steps or ladders for
USA climbing are located.
Handrails shall withstand a force of 300 Ib (136 kg) applied in any direction
without detaching, loosening, or permanently deforming.
EU -
Korea Anti-skid applied, easy to find.

Table 7. Floor anti-skid performance

Regions Criteria

All materials used for exterior surfaces designated as stepping, standing, and

USA walking areas and all interior steps shall have a minimum slip resistance in any
orientation of 0.68

EU They shall as a minimum have achieved a slip resistance grading of at least R10
according to DIN 51130:2014 using testing method as defined in CEN/TS 16165:2016

K Insulation and waterproof, sound insulation, convenient cleaning.

orea

Anti-skid over 50% of the area except the stretcher seating surface.
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Table 8. Flame retardant performance

Regions Criteria
USA Fire resistant in compliance with 49 CFR 571, FMVSS 302
EU All int(?rior materials shall have a burning rate of less than 100 mm / minute when
tested in accordance with ISO 3795:1989

Korea Interior materials should not burn more than 102 mm / minute.
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n|2o] Ao sxlAe] HAuith obduw] AT Ib(10 kg) ©l5te] Jo}E 913 A& FMEES
&7t *2111“4030? she, Ao M3 Aty AR AEF AL jlor, # - &of
o] StAWE HFasta BS A exde o I Aol WF FHL wAsgod, FYA
GRp Al A2}, HZHH A2 g 2 gnE @, =2 obd TlEel vhEE] A an
FAtE glow, fHdHY Ass gy (Table 10
Ao HAT Aol AAWE HEoA FE
A% eAA ggAelA A/AAH AEE

B £ QEE FASIL ot ¢t

T A riKTable 9).

10. O2I0|2 FIANE 1™ ZEX|
20199 FFAHE o] &3k A 5

104 wRto]ly, =23 ANR(SEH &

Axke] EA A FRote] FS #

£ ATE AR F F4 kmE 243

2 FA4sz Y17, 18].

S

Table 9. Seat belt warning device
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Regions

Criteria

An occupant restraint warning system shall be provided for each designated seating
position in the patient compartment.
USA The warning system shall indicate if an occupant in the patient compartment is not

belted or restrained.

The warning system shall consist of an audible and visual warning device that can
be heard and seen by the driver and seen by the occupants of the patient ompartment.

Seats in patient compartment shall be fitted with a seatbelt alarm. The seatbelt
EU alarm shall alert the driver visually or acousticly when someone is seated but not

secured by seatbelt

Korea -
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Table 10. Booster seat fixing device
Regions Criteria
Child Restraint Seat. A seat capable of transporting a child 66 Ib (30 kg) or less in
accordance with 49 CFR 571, FMVSS 213 and mounted in accordance with the seat
manufacturer’s recommendation.
Infant Restraint Seat. A seat capable of transporting an infant 22 1b (10 kg) or less
in accordance with 49 CFR 571, FMVSS 213 and mounted in accordance with the
USA seat manufacturer’s recommendation.
Any seat with a built-in system for transporting a child or an infant shall be designed
for operation in a forward-facing or rear-facing direction during transport.
If the ambulance is designed to transport infants in a seat, the ambulance shall
include an infant restraint seat or have provisions to accommodate an infant car seat.
If the ambulance is designed to transport children in a seat, it shall include a child
restraint seat or have provisions to accommodate a child car seat.
EU -
Korea -
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