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has been introduced, and extensive research, particularly in the United States and European
countries, has led to the development of approaches recommending the use of elevators as a
complementary or even alternative option to conventional stairways. This shift in perspective
i has resulted in a transition from traditional guidance, which emphasized avoiding the use of
elevators during emergencies, toward educating occupants on the safe use of these systems.
Despite these global advancements, comprehensive standards and requirements for the design
%and operation of evacuation elevators have not yet been developed in Iran, and the Iranian
National Building Regulations primarily focus on requirements related to emergency stairways
and fire service elevators. Furthermore, the lack of clearimplementation guidelines and localized
§standards has hindered the systematic integration of this technology into building projects in
§the country. Two major challenges, including prolonged evacuation times via stairways and
i considerable physical and psychological strain on vulnerable groups, further highlight the need
for evacuation elevators. Although these systems may appear similar to fire service elevators,
§their functions and primary objectives are fundamentally different. This study aims to review
international standards, analyze the current situation in Iran, and propose solutions for the safe
and efficient design and use of evacuation elevators in high-rise buildings. The research focuses
exclusively on this category of elevators.

ETHODS: This research was conducted with the objective of improving the performance

of evacuation elevators in high-rise buildings in Iran, following a comprehensive approach
consisting of three main stages. In the first stage, data collection and analysis were conducted.
Extensive data were collected from credible sources, including scientific articles, national and
%international standards, research reports, and case studies. For this purpose, databases and
%sources such as Scopus, ScienceDirect, Google Scholar, and Elevator World were selected as
§the primary sources of data. Following data collection, a detailed analysis was conducted to
identify key concepts, factors affecting the safe performance of elevators, and gaps in previous
research. In the second stage, a comparative analysis of standards was conducted. In this stage,
§the requirements and guidelines of the Iranian National Building Regulations were compared
'§with international standards and guidelines, including 1SO, BS, ASME, and CEN, to identify
'gtheir similarities, differences, strengths, and weaknesses. In addition, the reasons for these
differences and their effects on the applicability and efficiency of the systems were analyzed. In
the third stage, based on the findings of the previous two stages and a review of the theoretical
foundations and international experiences, the current status of evacuation elevator utilization
in Iran was assessed. A set of practical recommendations was then developed to increase safety,
enhance reliability, and improve the speed of emergency evacuation operations.

INDINGS: The use of evacuation elevators is contingent upon full compliance with design and
safety requirements and the provision of the necessary infrastructure. These requirements
include equipping buildings with fire detection and suppression systems, providing fire-resistant
%refuge areas, and developing comprehensive emergency evacuation plans. The selection of
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: equipment should be adapted to the needs of different occupant groups, particularly vulnerable
{individuals, and the design of these systems should be carried out in close coordination among
gengineers, architects, and safety authorities. According to international standards, several
i primary modes of operation have been defined. In automatic mode, the elevator operates
iunder the control of the building management system and does not require an operator.
{ Manual operation requires the presence of an operator and is mainly used in specialized
§faci|ities such as nursing homes. Remote-assisted operation is also available, in which elevator
{ operation is controlled and monitored from a control center. These modes require supporting
Einfrastructure, including two-way communication systems, status displays, and independent
emergency power supplies, to ensure the safe operation of the elevator during emergencies. An
assessment of the current situation in Iran indicates that the national building regulations lack
comprehensive and localized standards and guidelines in this area. This regulatory gap and the
%absence of clearly defined requirements have resulted in many high-rise buildings lacking the
necessary infrastructure, leaving emergency evacuation largely dependent on stairways. While
in leading countries evacuation elevators are considered an integral part of crisis management
i plans, there is an urgent need in Iran to revise regulations, develop specialized guidelines, and
§mandate compliance with international standards. The use of this technology can improve
§occupant safety, facilitate the evacuation of individuals with limited mobility, and reduce the
physical and psychological stress caused by emergency situations.

ONCLUSION: The critical role of time in the emergency evacuation of buildings and the

existing evidence regarding occupant behavior highlight the importance of elevators as
%an essential component of crisis management planning. This approach has led to revisions in
%regulations and the development of new international standards that permit the safe use of
%elevators during emergencies. Contrary to common perceptions, evacuation elevators, when
properly designed and equipped, can significantly increase evacuation speed and enhance the
§safety of vulnerable individuals. In high-rise buildings, elevators serve as an effective means
i of transporting individuals who are unable to use stairways. The reliable operation of these
§systems requires independent emergency power supplies, safe refuge areas, and clearly
i defined operational procedures. In addition, training building occupants and staff on the proper
use of this equipment is essential. Although measures such as installing fire service elevators
%and providing protected spaces have improved safety to some extent, significant challenges
%remain in meeting the needs of elderly individuals and those with mobility limitations. The
widespread use of this technology in Iran requires the development of localized standards and
further specialized research. This study recommends developing comprehensive regulations for
i the design, installation, and operation of evacuation elevators, implementing training programs
for building managers and emergency personnel, and conducting periodic inspections to ensure
i the safe operation of these systems. Implementing these measures can significantly enhance
the safety of high-rise buildings and reduce risks during emergencies.

{ HIGHLIGHTS:

High-rise buildings in Iran require elevators that enable the rapid, safe, and organized
gevacuation of occupants during emergencies. However, specific standards and guidelines for
gthe design, installation, and operation of such systems have not yet been developed, making
i this a significant safety challenge.

To enhance occupant safety during emergency evacuation, Iran needs to develop
§comprehensive and effective technical guidelines and requirements based on international
standards while taking local conditions into account.
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/(Evacuation Elevator

Common Features

Firefichter Elevator \\

- Integration with the fire
alarmsystem: Communication
between the elevator control
system and the fire detection
and alarm system to support
the evacuation strategy.

- Emergency management
plan: Providing a
management  program  to
define operational procedures
for trained personnel
responsible for operating and
managing the elevator during
emergencies.

- Cabin dimension standards:
The size of evacuation
elevators varies starting from
a capacity of 8 persons, but
they are typically designed in
larger dimensions to safely
accommodate persons with

- Internal emergency
communication system: Both
types of elevators are equipped
with a communication system to
enable communication between
the elevator car and all
emergency exit floors during
emergencies.

- Independent power supply:
Both types of elevators have a
separate power supply to remain
operational in the event of a
main power outage.

- Emergency door: Both types
of elevators are equipped with
an emergency door that allows
access to the car under
emergency conditions.

- Water protection: Protective
measures for electrical
components in the elevator shaft

- Two-way communication
system: A system for
communication between the
elevator car and the fire
alarm system.

- Emergency access:
Emergency doors and rescue
ladders  for  evacuation
operations.

- Intermediate emergency
doors: If the distance
between two consecutive
floor doors exceeds 7
meters, intermediate
emergency doors must be
installed.

- Performance and speed:
Reaching the farthest floor
from the command center
within 60 seconds.

reduced mobility and
and car to prevent water
stretchers.
damage.
(" . )
Operation Common Operation Operation
Evacuation of All Building Normal Passenger Transport Firefighting and Rescue
\_ Occupants Services )

( Approved Standard

Common Approved Standard

Approved Standard \

IBC 2021 <ASME A17.1 «
CSA B44 <NFPA 72 -101
<ISO1880¢« BS EN 81-76,
BS 9999

IBC 2021 <ASME A17.1 «CSA
B44 «<NFPA 72-101
<ISO1880¢« BS 9999

BS EN81-72*BS EN81-73
IBC 2021 <ASME A17.1 ¢
CSA B44 «<NFPA 72-101

\

<ISO1880¢« BS 9999 j/

Fig. 1. Characteristics and Differences Between Evacuation Elevators and Firefighter Elevators

M_:LC) L_: 4_1,..:‘)_: Jagj_.w.a ‘J._:)..\f)‘)._ﬁ ool ! 0)5_.9
by )l ot ceoro ol g (b Olal il 580
Sogo o aimsl a sl )3 QULJ,.SU’;JT [ oa._ioui,)‘ﬁ.ﬁ
oS luas o, 5ol @Lo.,.b@u,a5o5_w sl
@u(-)u;}'u 40 Mbdw LQQ—‘ 30 S lanie
)L‘ GSen 4l ‘\—%)509—’" Q)jﬂ"“—%ﬁ‘u"-’-"—“’"‘ il
Al 0 Al paase gl kol oS by oldac
s golaws adss a1 1S5 S poe Cg
90)‘w_..>l4‘54LmuLo.».>l_w)o ...\_3)‘0 oA_QL)_3|) L.L?u
G @llid Cuz pols (bl Glapins @il
4 Ol Q_il JLﬁxlﬁu)loLﬁSg}@d@L&,.la
Gl el 55978 S 50 Hemilo] J3ST Jgine 0,8
50 6l ksl sleasSs Jols Cnol - Sas by o

4SS o b 50 el Sl lwaige (ol

S Gl 1) o Glg e cin S e YO Jlujo
3 sl Sl oSy JelSS gz j0 gl e
Q_.ﬂ ;A_é)fj_la.: o La:)j_....SLw| )| (5)“5)—."’)-98. 9 L;'>|)_L=
Oy (g lailiwl gloo jgliws p a ST L o, laibil

Tor> sl et sl ) 15380 5 ;T el (60,50,
) Jga> ;o (AL Lustig, 20152) aas o &3] oS

5045 0ad By e adss e ailn] o) > slas laslil
Dgs g0 4315 oo laslwl ol =i a4y aslol

Wby » 0,luibiwl (ogos sla 3y

BS9999 o jlastuw! o5

)l 6)‘\5)—3%-05’ 9 Copde sf‘)_lo 6‘)_: ‘) GA_AJ‘
Slaldlan o5y yob an a S was o adl)l blaisl
Ja.“)_w 5o LQ)HL.»" )‘ oolaul u"}—"” 5o G‘_‘”‘
o=l el s sle 1 o bl b adsw (6] sl
sl oo Sl T b adss sla,ygslul ot
S > s> Cadgame slls glyls ol 8l a5 6l

o

L |

1
[I
i
|

\o
(73




a9
ay
< j
3
4 9
. ay
- l
) J
q
N
4 9
| 1
» >

18 —Y1Y Olxio /1 o loi . 17 0599 . 1P+ F (bl g 4l

SIS (oo siams 608 55 5 i 8 6009 y wliE 83

Table 1. International Standards in the Field of Evacuation Elevators

Standard Publishing Publication Year and Latest Edition Abstract
Country
BS9999 United Kingdom  The first edition of this standard was The “Fire Safety Code of Practice for the Design, Management, and
published in October 2008, and the Use of Buildings” provides a set of best practices for fire safety. This
second and current edition was standard complements BS 9991:2015 titled “Fire Safety in the Design,
published in January 2017. Management and Use of Residential Buildings — Code of Practice.”
(British Standards Institution, 2017, p. 1)
TS81-76 CEN — European  The first edition of this standard was It provides guidelines for the intended use of elevators by persons with
Committee for ~ published in January 2012, and the reduced mobility to assist in building evacuation. (CEN/TS 81-76,
Standardization  second draft edition is under public 2022, p. 3)
review in 2022.
ISO/DTS ISO - The first edition of this standard was It provides detailed requirements for passenger elevators installed in
18870 International published in August 2014 buildings with a comprehensive and appropriate plan for evacuating all
Organization for occupants. (ISO/TS18870, 2014, p. 3)
Standardization
ASME A17.1 United States The first edition of this standard was It provides detailed requirements for passenger elevators in high-rise
published in 1921, and the current buildings equipped with an occupant evacuation operation designed to
edition was published in 2022. evacuate all building occupants. (American, 2023, p. 3)
IBC-3008- International The first edition of this standard was It provides detailed requirements and operational guidelines for
Building Code  published in 1921, and the current evacuation elevators intended for evacuating all building occupants.
edition was published in 2021.
NFPA72 National Fire The first edition of the NFPA 72 The NFPA 72 standard covers the application, installation, location,
Protection standard was published in 1988, and the ~ operation, and maintenance of fire alarm systems and their components.
Association current edition was published in 2022.
Standard
National Iran *The first edition of this standard, In the Iranian National Building Regulations, including Section Three
Building Section Three, was published in 2001, of the National Building Code, stairways are solely considered as the
Regulations and the current edition was published in  means of access and part of the evacuation route for the safe exit of

2016.

occupants from high-rise buildings during emergencies. Additionally,
the requirements for fire service elevators are specified. (National
Building Regulations Office, 2020, p. 93)
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Stage One: Literature and Document Review

Data Collection

.. 4 Scientific Articles, National and International Standards,

Data Analysis

Identifying Key Concepts, Research Gaps, and the

Research Reports, and Other Relevant Sources
haun .
4 Various Approaches of Researchers.

Extraction of Key Components

Identifying the Key Components Influencing the
Performance of Evacuation Elevators

Stage Two: Comparative Analysis of Standards

Selection of Standards

ﬁ National Standards (Iran National Building Regulations)

Comparison of Standards

Comparison of the Provisions of the Introduced
Standards

Identification of Gaps

and International Standards (ISO, NFPA, IBC, BS.
EpEEw +
Identifying the Existing Gaps Between National
Standards and International Standards

ASME. CEN)
¥

Stage Three: Conclusion and Recommendations

‘ Assessment of the Current Status of Evacuation Elevators in Iran and Worldwide

‘ Conclusion and Presentation of Practical and Applicable Solutions

Fig. 2. Research Method
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Table 2. Comparison of the Main International Standard Frameworks for Evacuation Elevators

Standard Current Methods Developing Methods Remarks
BS ASMI ISO CEN Standard
BS 9999 Al7.1 DTS18870 TS81-76 BS EN
Focus Area Evacuation of Persons Evacuation of All Evacuation of All Evacuation of Persons 81-76
with Reduced Mobility Occupants Occupants with Reduced Mobility

Key Features

Requires Two Operators,
Elevator Cabin, and
Protected Floors

Focuses on Rapid
Evacuation of All
Occupants Regardless of
Physical Abilities

Focuses on Rapid
Evacuation of All
Occupants Regardless of
Physical Abilities

Requires Two Operators,
Elevator Cabin, and
Protected Floors

Served Floors

all Floors

Priority to 5 Floors (2
Floors Above and 2 Below
the Fire Floor)

all Floors all Floors

Monitoring Controlled from Inside the =~ Automatic Dispatch Using Automatic Dispatch Using ~ Controlled from Inside the
Cabin the Building Management the Building Management Cabin
System System
Communication From Floors to the Main Cabin to Fire Command Cabin to Fire Command From Floors to the Main
System Emergency Exit Floor and Center Center Emergency Exit Floor and

Then to the Elevator
Cabin

Then to the Elevator
Cabin
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