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Multi-Car Systems

No. of Car 1n Liftshaft gt

e ] car in 1 shaft ams e

e Many cars in 2 shafts cmstzzam

e ) cars 1n 1 shaft amsmem

e Many cars in 1 shaft amstuasam

* Many cars in many shafts e mas e



Multi-Car Systems

Paternoster Elevator

This is how they
work e




TWIN - Introduction

TWIN - 2 Cabs. 1 Shaft. 0 Crowds.

= New specialist medical centre of Hong Kong
Sanatorium & Hospital (HKSH) to be
constructed in the eastern part of Hong Kong
Island.

= 3TWIN systems
= Speed: upper car 3.0 m/s,
lower car 2.5m/s; Load: 1800 kg
=>» Passenger / bed lifts

= | TWIN system & 1 conventional lift
= Speed: upper car 3.0 m/s,
lower car 2.5m/s; Load: 1800 kg
= Service lifts

=> Expected completion: 2019




TWIN - Introduction

Customization

spec —»

c =) .
Introducing TWIN &
®  The most unique and innovative technology in the world: MR
220m
= two cars moving independently in the same shaft .
m/s
®  Less no. of shafts result in maximize lettable floor space and minimize waiting time 2500 ke
X
GB7588-2003
EN&1-20/50

TWIN - 2 Cabs. 1 Shaft. 0 Crowds.




TWIN - Target Segment

Target Building
TWIN 1s designed for premium high-rise *  Hotels
building including new installation and e (Offices
modernization * Hospitals

Target application

| - « Rise: 250m
Maximum configuration . Load: 2500kg
f TWIN
0 Speed: 8m/s

TWIN 1s space efficient for new installation and increases traffic handling capacity in existing buildings




TWIN - Advantages

2 independent cars in 1 shaft reduce the core size of a building up to 50% thus
reducing construction cost in both labor and materials.

Reducing the core size increases the lettable floor space of a building, thus
increasing the rental income for the developer.

Maximize

2 cabs in 1 shaft
lettable area CADS I S

2 independent cars in one shaft reduces the “Average Travel Time to
Destination” (ATTD) up to 50% as proven by the “Elevate” elevator traffic
analysis & simulation software.

The “Destination Control System” (DSC) acts as a concierge to direct
passengers to elevator, and group passengers with same destination, thus further
increasing the traffic efficiency in the building.

For existing buildings, TWIN 1s the 1deal solution to drastically reduce the
ATTD 1n congested buildings using the existing shafts.

Minimize
time to 0 crowds
destination

Gives peace Trusted brand 4 levels of safety prevent 2 cabins in the same hoistway from getting too
of mind close to each other

TWIN - 2 Cabs. 1 Shaft. 0 Crowds.




TWIN - Maximize Floor Space

Conventional A TWIN
TWIN maximizes the lettable floor space:
e 2independent cars in 1 shaft resultin a reduction the core [~)
size of a building up to 50% thus reducing construction cost in *@*
zone B both labours and materials.

* Reducing the core size will increase the lettable floor space of
a building, thus increasing the rental income for the developer. 9

i K

Up to 50% reduction

https://www.youtube.com/watch?v=V7N6z7FvE3] (TWIN - Development History_1.55)

TWIN maximizes lettable floor space




TWIN - Minimize Time to Destination
TWIN minimizes time to destination:

o TWIN runs with 2 cars in 1 shaft
= 2independent cars in 1 shaft reduces the “Average Travel Time to Destination” (ATTD) up to 50% which
has proven by the “Elevate”, the elevator traffic analysis & simulation software.

o TWIN comes standard with DSC (Destination Selection Control)
= DSC acts as a concierge to direct passengers to elevator and group passengers with same destination.
Elevator makes fewer stops and passengers arrive sooner to their destination.
= Interruptions from passengers enter/exit at intermediate stops will be kept to a minimum.

o TWIN control system comes standard with Artificial Intelligence
= DSC system integrates with advanced microprocessor technology and decentralized data
= Intelligent call assignment of DSC system has self-learning ability that improve traffic performance
based on traffic pattern

TWIN 1s the 1deal solution to drastically reduce the ATTD 1n congested buildings by replacing the cabs and
complying with the existing shafts.

TWIN minimizes time to destination



TWIN - Actual Example

Before

Application
Office

Height
. 20m | 47

Floors

People
5208

A

220m

1

207s 57

140s

‘\;Shaft reduction:

TTD reduction:

220m
81 -39% »110s

43%
45%

= 5208
Zone Demand | AWT (s) | ATTD (s)
1 12% 46.4 1404
2 12% 94 206.6
3 12% 63.2 181.2
24 ﬁ zonel z0ne2 z0n¢3
Zone Elevators Load Speed
1 8 SD 1600 3
2 8 SD 1600 4
3 8 SD 1600 6

TWIN maximizes lettable floor space

4728 m?

After

= 5567

Zone Demand | AWT (s) | ATTD (s)
1 12% 31.9 89.5
2 12% 353 109.6
@ r'?'—i zonel 2 _3
il — & |

Zone Elevators Load Speed
1 7 TWIN [ 1600/1600 4/2.5
1 1SD 1600 4
2 7TWIN | 1600/1600 6/4
2 1SD 1600 6




TWIN - Peace of Mind

4-stages safety concept

« Safety Level 1: Intelligent allocation of calls
Destination calls are assigned so that the minimum clearance between cars is
maintained at all times.

o Safety Level 2: Forced slow-down
Each elevator controller receives signals for actual position, direction of travel and
speed of both cars. The remaining clearance is calculated using this data. If minimum
clearance is compromised, the speed for both cars will be reduced, and they will stop
at next possible landing. The minimum clearance is calculated with respect to the
relative speed of each cabs, which means that the minimum clearance will increases
with higher speeds.

TWIN safety measures make 2 cars moving independently become possible and safe



TWIN - Peace of Mind

&
4—stage safety concept !
o Safety Level 3: Emergency stop function
At this level, electrical safety circuit 18 interrupted and the | i
traction machines are stopped by activating the operating brakes. | ' .
o Safety Level 4: Automatic engagement of the safety gear
If the cab velocity has not come to rest, the safety gears are |
engaged at both cars. . FUSE B B I : .
deceleration | ;dE“'e'ﬁ'D"_
Level 3 + 4 safety levels are monitored by an independent d"ﬁ:“ " " e
: : TS ' emergency ¥ v 7 emergency  lc
control system complying the highest safety classification of Etgop "’s-a[ 1§ Lsafety gear Stop distance
Safety Integrity [evel? (SIL.3). According to the European distance opﬁﬁﬁ; | operating lie
Functional Safety Standard — the same safety level is we  distance ; | disiEnce Safety Level 2 —
deployed 1n components 1n: fly by wire (Airbus, Boeing 777); e e Safety Level 3 ——
automatic train systems and the chemical industry. Minimum Safety Clearance Safoty Lovel 4 ——

TWIN safety measures make 2 cars moving independently become possible and safe



TWIN - Technical Specification

System Parameters Machine Room

Machine A - 6.0 /4.0 m/s

Max. travel height 100/150 m

-~ Speed Travel height
Machine B - 4.0/ 2.5 m/s | () (m)
Side counter weights 4.0/2.5 100

. 6.0/4.0 150

Rated load 1250 /1350 / 1600 / 1800 kg

Door width 1100mm

Center opening door
Left/right side opening door

Car Height 2600mm
2200 to 3000mm

: Door height 2400mm

ENS81-20/50 -~ 2000 to 2700mm

GB7588-2003



TWIN - Installation Method

Methodology

o Scaffolding method (steel or bamboo)
o Scaffold-less method (tirak or guided-SWP)

Installation Time

o Installation standard time for TWIN

o Less time 1s required for installation compare to conventional
& hours

TWIN can use scaffold-less method



Comparing Traffic Solutions with TWIN - Actual Examples

Single
Before
109m
office A
o1
1332
8 shafts
shafts removed
After 8 =4 shafts

Shaft reduction: 50%
ATTD reduction: 28%

Zoning

3efore
155m

32

office

2727

@
LU

14 shafts
2 zones

shafts removed

After 14 =8 shafts
2 sbhzone

Shaft reduction: 43%
ATTD reduction: 21%

Zoning

office
5208
shafts removed
24 shafts
3 zones

After 24 =46 shafts
3 =2 zones

Shaft reduction: 43%
ATTD reduction: 45%

Sky lobby

Before

280m

® (@O
e

6696

shafts removed

35 shafts
6 zones

After 35 =3 shafts

6 w4 zones
Shaft reduction: 43%
ATTD reduction: 17%

[=2]
[<2]
[=2]
w

shafts removed

39 shafts
5 zones

After 39 =@1shafts
5 w3 zones

Shaft reduction: 46%
ATTD reduction: 25%

Single
Modernization

hospital
2340
6 shafts
ATID = 196s
After 6 _9 shafts

ATID 196s  &43s
Shaft reduction: -

ATTD reduction: 42%

Original set-up as proposed by Architect/Consultant



When to use TWIN Solutions or Conventional Solutions

Traffic solution

)

Conventional
Choose when one of the following apply

Residential buildings
Low- to mid-rise

Lobby to destination only
Single level lobby

Low

Simple traffic patterns

Low to medium number of people per floor

Parameter

Building type
Rise
Traffic pattern
Lobby set-up

Floor price / m?

Traffic pattern

People/tloor

TWIN

Choose when a// of the following apply
Commercial buildings
Mid- to high-rise
Inter-floor traffic
Two-level lobby
Medium to high

Complex traffic patterns

Many people per floor (large floor footprint)




TWIN - Pulley System Arrangement

e 1:1 Upper Car

* 1:1 Lower Car

2:1

Roping Mixed



TWIN - Pulley System

Fku und Fko 1:1

R
ope Working platform _
Working platform

TWIN - 1:1 Upper Car and 1:1 Lower Car



TWIN - Pulley System Arrangement

e 2:1 Upper Car
e 2:1 Lower Car

I:1

Roping Mixed



TWIN - Pulley System Fku und Fko 2:1

Working platform Working platform

TWIN - 2:1 Upper Car and 2:1 Lower Car




TWIN - Pulley System Arrangement

1:1 2:1

e 1:1 Upper Car
e 2:1 Lower Car

Roping




TWIN - Pulley System
Fku 2:1, Fko 1:1

TWIN - 1:1 Upper Car and 2:1 Lower Car



TWIN - Pulley System Arrangement

1:1 2:1

e 1:1 Upper Car
e 2:1 Lower Car

Mixed




TWIN - Roping

— Roping for Upper Car (1:1 roping) —l

TWIN - Upper Car



TWIN - Roping

Roping for Lower Car
(2:1 roping)

I:I !-
\||.‘|I
R
| I I

TWIN - Lower Car



TWIN - Machine Room and Hoistway Arrangement

* (eneral Arrangement:
— Machine room
— Hoistway

— Counterweight

Standard

Dual Single



TWIN - General Arrangement

TWIN Arrangement: Machine Room, Hoistway, and Counterweight




TWIN - Machine Room and Hoistway Arrangement

e Standard Arrangement
— Hoistway

— Drive and Electricals

General

Dual Single



TWIN - Standard Arrangement

CLEAR HOISTWEY WIDTH

L ]

RatedLoad 1150 1350 1600 1800 Y roswwm y —
(kg)
Shaft width 5,800 5,800 5,800 6,400 1
(mm)
Shaft depth 2,900 2,900 2,900 3,200 |
(mm) | &
Car width 2,300 2,400 2,700 2,700 E 2
(mm) = §
Car depth 1,300 1,400 1,600 1,600 T
(mm) r
DOOI' Wldth l,ooo I,OOO 1,000 I,OOO / l CLEAR OPEMING | | CLEAR OPEMING |
(mm) 1,200 - :l L . |

TWIN - Hoistway



TWIN - Standard Arrangement

Rated Load (kg)

Speed (U/L) m/s 40725 6.0/4.0 40725 6.0/4.0 40725 6.0/4.0 4.0/2.5 6.0/4.0

Starts / hours 240 240 240 240 240 240 240 240

Max power (U/L) 157197 116 /157 158 /97 126 /158 158 /98 134 /158 159 /98 141 /159
kVA

Nominal current (U/L) 50 /33 51/50 571738 82 /57 065 /43 94 165 73148 105/73
A

Starting current (U/L) 199/ 123 148 /199 199 /124 159 /199 201 /124 171 /201 201 /124 180 /201
A

TWIN - Drive and Electricals



TWIN - Machine Room and Hoistway Arrangement

General Standard

* Single Machine Room
Arrangement

— Machine Room

Dual

— Hoistway




TWIN - Single Level Machine Room Arrangement

MACHINE RODM WIDTH

[ , HOISTWAY BELOW oy HOISTWAY BELDW . '

Rated Load (kg) 1150 1350 1600 1800
z

M/C room width 7,000 7,000 7,000 7,600 E

(mm) | §
M/C room depth 5,400 5,600 5,800 5,800 %

(mm) 1k
M/C room height 2,600 2,600 2,600 2,600

(mm)

TWIN - Machine room



TWIN - Single Level Machine Room Arrangement

Rated Load (kg) 1150 1350 1600 1800 b
Rated speed (U) m/s 4.0 4.0 4.0 4.0 3
Rate speed (L) m/s) 2.5 2.5 2.5 2.5
Min overhead (mm) 5,700 5,700 5,700 5700 o :
Max travel () 150 150 150 150 iil IE
Pit depth (mm) 4,000 4,000 4,000 4,000 : P -
Min height of typical floor (mm) 2,750 2,750 2,750 2,750 : %
Min height lowest 2 floors (mm) 6,000 6,000 6,000 6,000 § % —E

TWIN - Hoistway



TWIN - Machine Room and Hoistway Arrangement

General Standard

* Dual Machine Rooms
Arrangement

— Machine Rooms

— Hoistway Single




TWIN - Dual Level Machine Room Arrangement

Rated Load (kg) 1150 1350 1600 1800

Upper M/C room

M/C room width Level 1 & 2 7,000 7,000 7,000 7,500
(mm)

M/C room depth Level 1 & 2 4,900 5,000 5,300 5,300
(mm)

M/C room height Level 1 (mm) 3,100 3,100 3,100 3,100

M/C room height Level 2 (mm) 2,600 2,600 2,600 2,600 Lower M/C room

TWIN - Machine Rooms



2

D00 HEICKT
MAGHHE RN

TWIN - Dual Level Machine Room Arrangement

Ly

MACHINE DM HEIRHT

D00 HEIGKT

Rated Load (kg) 1150 1350 1600 1800
Rated speed (U) m/s 6.0 6.0 6.0 6.0
Rated speed (L) m/s 4.0 4.0 4.0 4.0
Min overhead (mm) 6,000 6,000 6,000 6,000 g %%
1z
Max travel (m) 150 150 150 150 i g =
Pit depth (mm) 4,600 4,600 4,600 4,600 % ] %
Min height typical floors 2,500 2,500 2,500 2,500 == ot
(mm) .
Min height lowest 2 floors 6,300 6,300 6,300 6,300 5 §
(mm) E[

TWIN - Hoistway



Safety Provision - Roping System

Roping System (@)

®  The adoption of different and independent driving and roping system, for instance, 1:1
for upper car & 2:1 for lower car to allow:

two cars moving independently in the same shaft

TWIN - 2 Cabs. 1 Shaft. 0 Crowds.




Safety Provision - Roping System

Car sling with diverter pulleys
Rope anchorage for upper at lower beams for lower car

car

Rogt

e e

[ e e e e e e
=
= = = = = & & & = = +

.=
|l
I

car roof
outside view

Upper Car Lower Car



Safety Provision - Buffer System

Buffer System (@)

Buffers for lower car

Buffers for counterweight of lower
car

* 2nd et of buffers for counterweight
of upper car also located at pit

Lower Car



Safety Provision - Independent Driving System

Independent Driving System (&) Independent drive

mechanism for lower car

Independent motor, governor and
drive mechanism for upper car
(coloured separately for each car)

= |

— o NS ¥ J
1 i |

m

=
-
=5

-—!'{‘ 4 =




Safety Provision - Travelling Cable Arrangement

Travelling Cable Arrangement

; Guiding device at car
sling for travelling cable
of upper car

Guiding device at car sling for
travelling cable of lower car




Safety Provision - Braking Mechanism

Braking Mechanism (&)

Rope creep
device

Overspeed
governor & pit
diverter pulley for
lower car

Overspeed governor & pit diverter
pulley for upper car




Safety Provision - 4 Levels of Safety Integrity

4 Levels of Safety Integrity (@)

Tolerable Hazard Rate Safety Integrity

THR per Level
hour and per function

10 < THR < 10°®

Level 4
« Activation of safety gears

102 < THR = 107

107 < THR < 10°

- B | -

Level 3

* Emergency stop

10% 5 THR = 10°

‘ Level 2

+ Continuous monitor and
control of the minimum —
Level 1 safety distance between U/L =

* By use of DSC, cars are cars
allocated to ensure safety
distance between U/L cars

_




Safety Provision - 4 Levels of Safety Integrity [N

|

Speed
|
min. safety Lo
o Keep a safety distance
Direction distance
Position

§©

2nd T evel of Safety Integrity



Safety Provision - 4 Levels of Safety Integrity

Lower Car Upper Car

- -

Floor Final Limit Slowdown
Selectpr Switch Monitpring

—>S
1 | 1 b oy [ 'I
IﬁTC-UU TCUUCION i i >: | : : | Hﬁ : Spee_d 1
/ distance u/c ¢ T :4 11 reduction I Safety Level | e DSC
: E: : H : : : Tl iEmergency oﬁ distance l/c :
" MErgency stop a1 1g ! 11 distance I Safety Level 2 mmmmmm Motors torque
! distance u/c .sf_elty geg Il Ilgafe'. ty 2 ear"l e : y a
activation d1$ta1}ce : activation
ulc distance Ve Safety Level 3 =mmee  MC Brakes
Minimum Safety distance
: Lo Safety Level 4~ e Safety Gears
1 l [
<2990

l— - P
1-floor distance (min 2990) U



Safety Provision - 4 Levels of Safety Integrity

Level 4
Level 3

Fly by wire Chemical
Industry

Safety Integrity
Level 3

Automatic Train System

3rd & 4™ T evel of Safety Integrity




Safety Provision - 4 Levels of Safety Integrity

Emergency
Stop
operated
Safety Integrity by brakes

Level 3

Logic control systems
(Independent)

3 Tevel of Safety Integrity



Safety Provision - 4 Levels of Safety Integrity

Monitoring system

for Position
1)car position,
2)speed, & Position
3)travel direction Safety gear
Safety gear

[EC/EN 61508 Safety Related
Electronic Control System

A T evel of Safety Integrity



Safety Provision - 4 Levels of Safety Integrity

Safety gear not Safety gear

activated activated
- / \‘ . B N
[u .;* o / \.n
Speed
n S

Safety gears

4% T evel of Safety Integrity



Safety Provision - Sensor System

Sensor System (@)

Barcode positioning system

)

* on upper and
lower elevator car.
+ (PROFIBUS
interface)

Barcode positioning system BPS 34,
Leuze

Magnetic absolute length measuring

system

)

+ on upper and
lower elevator car.
+ (CAN-bus
interface)

Magnetic absolute length measuring system,
ELGO-tkE

Three Sensor System: absolute
encoder, FRABA Posital

» mounted at the

+ (Ethernet

overspeed
gOVernor.

interface)

rotary



Safety Provision - Barcode Positioning System

Barcode Positioning System (-:-0




Safety Provision - Magnetic absolute length measuring system

Magnetic absolute length measuring system (@)

Floor
selector

Mounting at cable duct

|

(Guidance magnetic tape




Safety Provision - Magnetic absolute length measuring system

Magnetic absolute length measuring system (@)

APD sensor for TCM
control system

APD sensor for KVE +
collision prevention
device, control system

Only one tape per
TWIN (an integrated
sensing system)




Safety Provision - Magnetic absolute length measuring system

Magnetic absolute length measuring system (&)

&Ma netic strip  6x15 7

Sensing area
Centre point of
magnetic strip
Sensing  17mm

Magnetic sensing radis
system for safe
levelling for landing &
relevelling

Guide raill

Cross sectional View




Safety Provision - Absolute rotary encoder system

Absolute rotary encoder system ()

Absolute rotary encoder 18
mounted at the overspeed
governor to monitor speed
status




Safety Provision - Rope brake system

Rope brake system (&)

Any overspeed
governor

lingar
motor

(top
Position)

brake
shoe

""‘werspeed

governor
rope

switch Bo1




Safety Provision - Rope brake device

Rope brake device (@)

Rope brake open
(not actuated, lift in operation)

-
-
-
—
—
-
—
-
-
-
-

=
ot
-
-

Motor with solenoid
Brake shoe open n upper end position
S191: safety circuit closed

Spring tensioned,
Proximity switch actuated




Safety Provision - Rope brake device

Rope brake device ()

Rope brake closed

-
-
=
-
-
-
-
kL

Brake shoe closed .
Motor with solenoid R?tlff béfékg acctlg]a)tsd
in lower end position pped by




Safety Provision — Rope brake device

Double Down Safety Gear for Super High Speed Lift

Double
Safety Gear



Provisions for Builder and Other Contractors

Minimum dimensions (@)

Rated Speed m/s 2.5 for (L) 4.0 for (L) 4.0 for (U) 6.0 for (U)

Overhead (mm) 5,700 6,000
Pit depth (mm) 4,000 4,600 N/A N/A
Height of entry floor (2,600mm 6,000 6,300 6,000 6,300
car height)

* The provisions stated are additions to the normal provisions for conventional lift

TWIN - 2 Cabs. 1 Shaft. 0 Crowds.

A "
EOCH HIIEHT




Provisions for Builder and Other Contractors

CEILING DENETRATIIN
FORBIPER

Pit Provision

shark dugth 2470
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Machine Room Provision

Provisions for Builder and Other Contractors

Holes & Recess to be provided at floor slab
& side walls of m/c room

1725

252.5

#
TS
f
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Provisions for Builder and Other Contractors

CEILING CENETRATION
FORBIPER

. .« e o
MaChlne Room Provision Hoisting beams at top of m/c room and

supporting beams or structure for machines
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Liftshaft Splitting into 2 Dynamic Zones

TWIN Operations (% -FEEEERIE):

1. Liftshaft splitting into 2 zones (F-i&473 5 &)

-Lower car roof as lift pit of upper zone ( FH&FETE & = & H 5 E)

-Upper car can move 1n 1its zone independently (A% 0] 7 [ & & 17 F2% 8)

-Upper car bottom as liftshaft ceiling of lower zone (- H&HEE A (K& 25 TH)

-Lower car can move 1n its zone independently (T 7] 75 b 5 58 1754 5))

2. These 2 zones are not static but dynamic (bR 17 I EEFRE T & EhEE)

-Traditional terminal stopping, final limit & positive monitoring switches are replaced by barcode system ({&
LA uhHIAEFE R BE U B RNE S Hh Z%0)

-Landing devices are replaced by magnetic absolute length measuring system CEfEREMHMIGEE RE =
[5 2 450-EHN 3 iR REAR)

3. When traffic 1s slight, 1 car may park in OH or pit, if extra space 1s available (41
HEYNE B — et R R E RS O R ETR)

- This car can serve all landings (HA&RE AT AR5 FT A 1 2)

-This operation mode can save energy (EL#EEA/EEZ AT G EEIR)

4, During morning up-peak, both cars may move synchronously to handle high
traffic flow (FEACETHIER: - Wi & 0R o] [FED 28 UEN =R &)




Positive Monitoring Slowdown of Lift

Car buffer stroke (BS) w/0 +ve monitoring device | Governor speed signal
V=6.0my/s (rated speed)
V= 1.15V=09m55
(CWT buffer contact speed)
BS=0067V=2412m

Liftshaft Top

+ve monitoring device V=6.0m/s

1.Governor speed signal VCbCS:6.9m/ S
2.Limit switch position signal

IFull Liftshaft
V' =3.464m/s
' . =3.9836m/s

Remarks for +ve monitoring
1.A Lift behaves as if one with lower rated speed
when approaching top landing.

2.If speed > certain value at limit switch, m/c T—1 T 1
brake applies. Landing Device 4 j_ Lifishaft Midway
TS V=6.0m/s
Reduced buffer stroke (RBS) w/+ve monrormz
device .
V' (equivalent rated speed)<V — | m—
RBS=Y5x0.067x6.02=0.804(>0.54) j— Liftshaft Bottom
RBS=0.540m (m%n value) m V=6.0m/s-3464ms
0.804=0.067V’ ' '
V' =v(0.804/0.067)=3.464m/s Vipe=6.9m/s-3.9836mys
V' =115V =3.9836m/s ) ] T 1

(Car buffer contact speed)

Limit switch
NeB. o el 3 LImiT swich can assure ®NETE.




Safety Measures Controlling Speed of Lift Approaching Terminal Landing

Safety Control Measures for High Speed Lift:

15t Measure: Floor selector (for TWIN, Magnetic absolute length measuring system)
-Magnetic field generator & sensor at car roof (for TWIN, only sensor at car roof)
-Steel vane at car guide rail (for TWIN, magnetic tape on car guide web)

nd Measure: Terminal stopping switch (for TWIN, barcode positioning system, BPS)
-Terminal stopping switch at car guide rail (BPS)
-Striking cam at car roof (proximity sensor at car roof)

3@ Measure: Final hmit switch (for TWIN, barcode positioning system, BPS)
-Final limut safety switch at car guide rail (barcode tape at car guide rail)
-Striking cam at car roof (proximity sensor at car roof)

4th Measure: Positive monitoring control device

-Last limit switch at car guide rail (barcode tape at car guide rail)
-Striking cam at car roof (proximity sensor at car roof)

-Flyball at overspeed gOVEInNor (tachometer at overspeed governor)



Operation & Maintenance

Operation & Maintenance

1.

R e

S0~

When one car 1s switched to any of the following modes, what will happen to the
other?

- Inspection
- Fireman’ s operation
- Fire homing

When any of following 1s actuated for one lift, what will happen to the other?

- Rope slack switch
- Stop switch
- Bridging device

When one car 1s broken down or repaired, can the other TWIN maintain normal operation?
In case of sequential homing under emergency power, will both TWIN home together or
1n sequence’?

[f a landing door 1s opened by unlocking key, can both lift cars maintain their normal
operation respectively?

[s a passenger aware of which car he 1s 1n, upper or lower?

Are there any special instructions for building manager and passengers?

Can one TWIN be switched off during non-peak hours?

[s a passenger aware of which car he 1s 1n, upper or lower?

O [s there any special instructions for building manager and passengers?



Operation & Maintenance

Operation & Maintenance (cont’ d)

11.
12.
12.
13.
14,

15.
16.

17.

18.

19.
20.

Can TWIN be further extended to TRINITY?

What will happen if AFA sounds? Will both cars homes to main landings?

What will happen 1f both AFA sounds and normal power also fails?

What will happen 1f main switch of one TWIN 1s switched off?

[f one car stops at a certain landing keeps 1ts doors open awaiting an old passenger, will
normal operation of another car be affected?

[s 1t safe for upper car to omit its buffer(s)? Can buffers be added to 1t?

[f lower car stops at 1/F to facilitate cleaning work 1nside lift pit, can upper car maintain 1ts
normal operation?

During routine maintenance, can 2 gangs of workers operate both upper and lower cars
respectively under inspection mode? Will CPD function to prevent to prevent collision?
Does 1t solely rely on communication between the gangs?

In case of failure of power supply to CPD, should both TWIN" s maintain their operation?
Does 1t need back-up by means of genset or UPS?

When landing door locks are bridged, which car can move at slow-speed?

special mstructions for building manager and passengers?



Multi

2 Critical Technologies for Multi

1. Linear motor (to eliminate hoist ropes)
2. Horizontal shaft-changing cabin system
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Development of Lift in respect of Car Cages Space Lift

TWIN

Double-Deck

Single
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Space Lift

» Critical components of space elevator:

- Cable/Rope at (Railroad, e.g. 7" carbon nanotube anchored at equator)

- Counterweight (Space station/centrifugal body in space or above moon)

- Lift/Elevator Car Cage with Electric Motor (Climber/gondola)

- Electric motor powering (Photo-voltaic cells + solar/laser beam power)
Space Elevator
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