CHUC NANG CO BAN CUA THANG MAY
BASIC FUNCTIONS OF THE ELEVATOR

I. CHUC NANG CHINH CUA THANG MAY (MAIN FUNCTIONS OF THE ELEVATOR)
1. Dong co thang may (Traction Machine)

Thong thuong dong co thang may dugc lap trén dinh hé thang hodc 1ap bén dudi hd PIT, lung chimng
hé thang tuy thudc vao khong gian hd thang. May kéo 1a thiét bi ddn dong chinh nhd cép, xich hoic
16 cudn... di chuyén budng thang, 1én xudng, hoic theo phuwong dugc dinh san.

Normally, the elevator traction machine is installed at the top of the hoistway, at the bottom pit, or
at an intermediate position of the hoistway, depending on its space. The traction machine serves as

the main driving unit, using ropes, chains, sheaves, and so on, to move the elevator cabin up, down,

or along a predetermined path.
DPong co thang may duoc diéu khién thong qua b chuyén d6i dién ap va bién ddi tan sb.

The traction machine is controlled through a voltage converter and frequency inverter.

2. Tu dién thang may (Elevator Control Cabinet)



Tu dién thang may hay con goi 1a ta diéu khién thang may, ta diéu khién thang may chinh 1a bo phan

quan trong, dong vai tro diéu khién céc hoat dong, van hanh thang may.

The elevator control cabinet, also known as the elevator controller, is an important component

responsible for managing and controlling the operation of the elevator.

Day chinh la bd phan trung gian gitp thu thap dir li¢u, thong tin tir cac bd phén khac nhau sau do

dua ra phan tich va xur 1y.

1t serves as an intermediary unit that collects data and information from various subsystems, then

performs analysis and processing.

Nho ¢6 ti diéu khién trong thang may ma qué trinh diéu khién, phéi hop giita cac thiét bi bén trong

hé thdng trod nén chinh xac, linh hoat theo ding mong mudn cua nhéan vién k¥ thuat.

Thanks to the control cabinet, the control and coordination of all devices within the elevator system

becomes precise and flexible, in accordance with the requirements set by the technician.
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2.1. Chu tao ti dién thang may (Elevator control cabinet structure)
e H¢ théng diéu khién (Comtrol System)



La bd phén trung tm xt 1y tin hiéu, nhan 1énh tir nguoi dung ( Nt goi ting) va cam bién, sau d6

dua ra cac 1énh diéu khién phu hop cho céc bo phan khéc.

This is the central processing unit that receives commands from users (Floor Call Button) and

sensors, then issues the appropriate control commands to other components.
e Bién tan (Frequency converter):

Chuyén doi dién ap va tan so ciia nguon di€n xoay chiéu trude khi cap cho dong co. Tan so6 bién doi
tuong ung vadi toc do dong co, gitp thang may khdi dong va dung lai nhe nhang, giam gia toc dot

ngot.

This component converts the voltage and frequency of the AC power supply before supplying it to
the motor. The conversion of frequency corresponds to the motor speed, enabling the elevator to

start and stop smoothly while minimizing sudden acceleration.
o H¢ thong Relay va Contactor (Relay and Contactor System)

Céc thiét bi dién tir dung dé dong/ ngat mach dong luc, diéu khién hoat dong cira dong co va cac

thiét bi khac nhu cira thang may. ..

Electrical devices used to close/open the power circuits, control the operation of the traction motor,

and other devices such as the elevator doors, etc.

e H¢ thong bdo v€ an toan (Safety protection system)
Bao gdm céc thiét bi nhu ro — le bao vé, cam bién va cac mach ngat khan cp dé bao vé an toan cho

ngudi stir dung khi co su ¢b xay ra.

This system includes devices such as protective relays, sensors, and emergency cut-off circuits

intended to ensure passenger safety in case of malfunction.
2.2. Nguyén ly hoat dong (Operating principle)

2.2.1. Tiép nhén tin hi¢u (Signal reception)

Khi nguoi dung nhin nit goi ting trén bang diéu khién, tin hiéu s& duoc truyén dén bo diéu khién

trung tdm cua tu dién.

When the user presses the floor call button on the control panel, the signal is transmitted to the

central controller within the control cabinet.



2.2.2. Xirly tin hiéu (Signal processing)

Bo diéu khién phan tich tin hiéu, x4c dinh hudng di chuyén va tang can dén.

The controller analyzes the received signal and determines the direction and the destination floor.
2.2.3. Diéu khién dong co (Engine control)

B4 bién tan thay d6i dién ap va tan so nguon dién, dieu chinh toc dd dong co kéo dé cabin di chuyén

den dung tang yéu cau.

The frequency converter changes the voltage and frequency of the power supply, adjusting the speed

of the traction machine so that the cabin moves precisely to the required floor.
2.2.4. Kiém soat chuyén dong (Movement control)

Ro le, contactor va cac mach di€u khién phoi hgp dé ki€m soat viéc dong mao cira, tin hi€u canh bao,

va dam bao thang may hoat dong an toan va on dinh.

Relays, contactors, and control circuits work in coordination to control the opening and closing of

doors, warning signals, and to ensure the safe and reliable operation of the elevator.
3.  He¢ thong ciru h tw dong (Automatic rescue system)

Trong trudng hop mat dién ludi hé théng ngay lap tirc dugc kich hoat bang ngudn dién du phong (
Ac quy hodc UPS) gitip thang di chuyén dén tang gan nhéat va mé ctra dé nguoi bén trong thoat ra
ngoai.

In the event of a power failure, the system is immediately activated by a backup power source

(Battery or UPS), allowing the elevator cabin to move to the nearest floor and open the doors for

passengers inside to exit safely.
4. Cabin

Phan khong gian danh cho ngudi hodc hang hoa, cé thé duoc trang bi cac thiét bi nhu bang diéu

khién, dén va cac tinh ndng an toan.

The space for passengers or goods, which may be equipped with devices such as a control panel,

lights, and safety features.
5.  Cap tai (Load cable)

Céc so1i cap chiu tai chinh, két noi cabin vdi doi trong va may kéo nho luc ma sat dé truyen luc kéo

cho nhau.



The main load cables connect the cabin to the counterweight and the traction machine, transmitting
the pulling force between them through friction.

// 7 [/l

/////

Q
S A
BN
SR

Y/

) 4

//
’ //////./

\\\\\\\\ N

NSNS N \ \
NN

J

600 x 322
6. Poi trong (Counterweight)

Gilip can bang trong luong cta cabin, 1am giam tai trong cho dong co va ting hiéu qua hoat dong.

This balances the weight of the cabin, reduces the load on the traction machine, and improves
operational efficiency.

7. Rail din hwéng (Guide rail)

Céc thanh Rail doc hd thang, giup cabin di chuyén theo dudng thang, tranh khoi cac dao dong ngang.

Vertical rails installed along the hoistway enable the cabin to move in a straight path and prevent
lateral vibrations.




8.  He¢ thong phanh co khi ( Safety gear)

Trong trudng hop co6 sy cd xay ra nhu: vuot tdc do, cap bi dut, cabin roi tu do, hé théng phanh co

s€ tu dong kich hoat doc 1ap dé ngan chan cabin roi xuong, bao vé an toan cho nguoi sir dung.

In the event of an incident such as overspeed, cable breakage, or free fall of the cabin, the safety

gear is automatically and independently activated to stop the cabin and protect passenger safety.
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9.  Giam chén thiy lyc (Hydraulic buffer)

Thiét bi giam chan thuy lyc duge dit bén dudi hd pit, giup giam luc quan tinh cta thang néu xay ra

su ¢0: Sy ¢0 cabin vugt qua hanh trinh, cabin roi tu do.

The hydraulic buffer installed at the bottom of the pit is designed to reduce the inertia force of the

cabin in case of an incident: the cabin exceeding its travel range or falling freely.

10. Bao v¢ qua tai ( Overload device)



Trong trudng hop tai trong sir dung trong budng thang vuot qua tai trong cho phép ciia thang may,
chudng thong bao va thang s& dimg hoat dong dong thdi mo cua ra. Cho t6i khi tai trong str dung

trong budng thang nhé hon hoic bang tai trong cho phép, thang may trd lai hoat dong binh thudng.

When the load inside the cabin exceeds the allowable capacity of the elevator, an alarm will sound,
and the elevator will stop operating with the doors opening. The elevator will only resume normal

operation once the load inside the cabin is equal to or less than the allowable capacity.
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11. Bao vé qua tdc dd ( Speed governor)

Lam viéc doc 1ap bang co cdu co khi, tach khoi hé thong didu khién, nhd luc ving ly tim khi toc do
vuot qua tde do cho phép (toc do da duoc cai dit) qua viang sé tic dong phanh cting Puly truyén luc

ked dén phanh co khi, phanh co khi s& kep chat Rail dan huéng khong cho Cabin chi chuyén.

It operates independently through a mechanical mechanism, separate from the control system. When
the cabin speed exceeds the permissible speed (preset speed), centrifugal force causes the governor
weights to lock the traction sheave and activate the mechanical safety gear, which clamps tightly

onto the guide rails to prevent the cabin from moving.
Ngéan chan Cabin chay qua tdc d6 cho phép, Cabin roi tu do, mét kiém soat tdc do.

This prevents the elevator cabin from overspeeding, falling freely, or losing speed control.



12.  Bao vé mat pha ( Phase failure protector)

Khi dién ludi mat 1 trong 3 pha, hé thong bao vé ngay lip tic s& dimg toan bo thang may dé dam an
toan cho hanh khach va bao vé thiét bi (v6i cong nghé mdi nhu hién nay, chirc nang bao vé nay duoc

tich hop sén trong bo diéu khién bién tan).

When one of the three phases of the grid fails, the protection system immediately stops the entire
elevator to ensure passenger safety and protect the equipment (With today’s modern technology,

this protection function is already integrated into the inverter controller)
13. Bao vé€ ngugc pha ( Phase reverse protector)

La bao vé hé théng diéu khién khong duoc phép déo chiéu quay cua dong co, dam bao an cho ngudi
sir dung va thiét bi thang may (v6i cong nghé mai nhu hién nay, chirc ning bao vé nay duoc tich

hop sin trong b diéu khién bién tan).

This function prevents the control system from rotating in the reverse direction of the motor, thereby
ensuring the safety of passengers and elevator equipment (With today’s modern technology, this

protection function is already integrated into the inverter controller)

14. Bao vé chf')ng va dap, ket ctira Cabin (Cabin door impact and jam protection system)

14.1. Thanh an toan dang co hgc (Safety Shoe)
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Thanh an toan dang co hoc lap dat theo mép cira Cabin, khi c6 tic dong: ctra thang may sé& ty dong
mo ra, chéng va dap ket ctra dac biét cac vat dung nhu kinh, day, xich (nhitng vat dung ma sensor

hong ngoai khong thé nhan biét).

A safety shoe is installed along the edge of the cabin door. When a force impacts it, the cabin door
automatically opens to prevent impact or jam, especially with items such as glass, ropes, or chains

(items that may not be detected by infrared sensors).

14.2. Senor an toan dang tia (Photocell).

Multi-beam Door Sensor
(Optional)

Dang quang, tia an toan bang hong ngoai, clra thang may tu dong mé ra khi tia hdng ngoai bi che.

This is an optical component with safe infrared beams. The elevator door automatically opens when

the infrared beam is obstructed.
14. H@ théng truyén dong cira Cabin (Cabin door operating system).

La bo phan diéu khién déng mo ctra thang may theo 1énh diéu khién tir bo diéu khién trung tim (ti

dicu khién), dong thoi lién dong voi clra tang, kéo cura tang dong mdé cung thoi diém.



This is the component that controls the opening and closing of the elevator cabin door based on

commands from the central controller (control cabinet). It is also interlocked with the floor door to

open and close it simultaneously.

15. Hé théng truyén dong cira ting (Floor door operating system).

La co cAu dong mo cua tAng thang mdy, khi dong mé ty dong can co sy lién dong cia bd truyén
dong ctra cabin.

This is the opening and closing mechanism of the elevator floor. For automatic opening and closing,

it must be interlocked with the cabin door operating system.

16. Bang diéu khién Cabin (Cabin operating panel).
Thyc hién cac yéu cau cho nguoi s dung, Iénh goi, huy 1énh goi, wu tién, ddng mé nhanh, tat den
quat, m¢é cura cudng buc,....

It executes passenger commands such as car call command, call cancellation, priority service, quick

door opening/closing, turning lights or fan on/off, forced door opening, etc.
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17. Bang diéu khién cira ting (Floor operating panel).
Thuce hién 1énh goi thang may tir cira tang, bao hiéu chiéu goi 1én xudng, giit cta. ..

It executes floor calls from the floor door, indicates the direction of movement (up or down), and

hold the door, etc.

18. O khéa (Locks).

O khoa thang méy thuc hién cac chirc ning khac nhau, khéa dimg hoat dong thang (thuong dugc
lap & tang sanh), khoa tit dén quat, khoa uvu tién cabin, khoa mé cira cudng buc ... (thudng duoc
lap trong cabin).

Elevator locks perform various functions such as operation stop lock (commonly installed at the

main lobby), fan light switch lock, cabin priority lock, and forced door opening lock (typically

installed inside the cabin).

19. Dién thoai lién lac ngi b (Intercom).

Lahé théng dién thoai lién lac gitta Cabin va b phan truc, phong 1€ tan, phong bao vé clia toa nha,
khi thang may c6 su ¢ hodc cong vigc can lién lac.
This is an internal communication system between the elevator cabin and the monitoring stations,

such as the reception desk or security room, allowing communication in case of elevator malfunction

or necessary situations.
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20. Dién thoai lién lac khan cip (Emergency contact phone) .

Khi c6 su ¢6 xay ra, nguoi dung bi ket trong thang may c6 thé lién lac thong bao va goi trg gitip ra
bén ngoai tdi cac s6 dién thoai dugc cai san (toi da 5 s0) trén dién thoai khan cap bao gom so ctu

ho cua thang may va nguoi than.

In the event of an incident, if passengers get trapped inside the elevator, they can use the emergency
contact phone to notify and call for help by dialing pre-programmed numbers (up to 5 numbers),

including the elevator rescue hotline and relative contacts.

21. H@ thong ciru héa tw dong (Automatic fire system).

Thong qua két ndi MBS hé théng bao chay cta thang may duoc két ndi lién dong vai hé thdng bao
chay cua toa nha, khi nhan duoc tin hidu bao chay cia toa dua vé bo diéu khién thang may, thang
may s& ngay lap tirc hiy bo cac 1énh goi trong thang dong thoi chay vé cira ting thoat hiém (tdng

duogc cai san) m¢ cua cho hanh khach ra ngoai.

Through the MBS connection, the elevator fire alarm system is interconnected with the building’s
fire alarm system. When a fire signal is received by the elevator controller, all active floor calls are
immediately canceled. The elevator then automatically moves to the emergency exit floor door

(preset floor) and opens its doors to allow passengers to exit.

12



22. Cong tic ciru héa khian ciAp (Emergency rescue switch) .

Khi bat cong tic thi thang may s& ngay lap tirc hily bo cac 1énh goi trong thang ddng thoi chay vé
ctra tAng thoat hiém (tang duogc cai sin) mé cira cho hanh khach ra ngoai.
When this switch is activated, the elevator immediately cancels all active floor calls and

automatically moves to the emergency exit door floor (preset floor), where the doors open to allow

passengers to exit.
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23. Hé théng hién thi (Display system).
Hién thi toan b trang thai hoat dong cuia thang may, vi tri ting, dang di chuyén hay dimg, qua ti,
bao tri, dung hoat dong...

It displays the entire operating status of the elevator, floor position, movement or stop status,

overload condition, maintenance mode, and out-of-service status.

II. Cac chirc nang khac (Other functions):
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1. Dirng ting an toan (Safe Landing)

Truong hop thang bi dimg ¢ khoang gitra cac tang vi mot sy ¢6 ctia thiét bi nao do, hé diéu khién s&
tu dong kiém tra nguyén nhan va néu an toan thi phong thang s€ dugc di chuyén toi tang gan nhat
véi toc do thap va mo ctra d€ hanh khéch ra ngoai.

In the event that the elevator stops between floors due to a device malfunction, the control system
will automatically check the cause. If safety conditions are met, the cabin will move to the nearest
floor at low speed and open the doors to allow passengers to exit.

2. Dirng ting ké tiép (Next Landing)
Néu ctra phong thang khong thé mé hoan toan & tang dén, cira s& tu dong dong lai va thang may s&

di chuyén dén tang gan nhat noi ctra s€ mé hoan toan.

If the cabin doors cannot fully open at the destination floor, they will automatically close again, and

the elevator will move to the next nearest floor where the doors can open completely.
3. Thiét bi bao qua tai (Overload)

Chudng trong phong thang vang 1én thong bao voi hanh khach rang thang may di qua tai (vuot qua
tai trong dinh muc cua thang may). Lic nay ctra thang s€ dugc gitt m¢ va thang may s€ khong hoat

dong tro lai cho dén khi tai trong ctia s6 hanh khach trong thang nhé hon tai trong dinh mirc.

An alarm inside the cabin sounds to notify passengers that the elevator is overloaded (exceeding the
rated capacity of the elevator). In this case, the doors remain open and the elevator will not resume

operation until the load inside the cabin is less than the rated capacity.
4.  Diéu khién nhém (Group Control)

Heé thong cho phép lién két thang may tir 2 hodc nhiéu thang may voi hé diéu khién nhom sé& giup
giam thiéu tdi da thoi gian cho thang may clia nguoi goi thang & cira cac ting ciing nhu thoi gian
dung trong cabin. Ngoai ra con mot uu diém can phai dé cap dén 1a tiét kiém dugc nhiéu chi phi

dién nang can phai van hanh hang thang cua thiét bi thang may trong toa nha.

This system allows two or more elevators to be linked under a group control system, which helps
minimize waiting time for floor callers at the landings as well as time inside the cabin. Another
advantage is the significantly reduced monthly electricity consumption for elevator operation within

the building.
5. Xo6a Iénh goi trong phong thang (Cabin Automatic Call Canceling)

Khi thang may da dap ung 1énh cubi cung trong phong thang theo mot chiéu nao d6, hé diéu khién
s€ tu dong x0a cac 1énh theo chiéu ngugc lai khoi bo nhd diéu khién.
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When the elevator has completed the last call command in a certain direction, the control system
will automatically delete any remaining call commands in the opposite direction from its control
memory.

6. Xéa 1énh goi 16i trong phong thang (Cabin Call Canceling)

Néu hanh khach bAm nham mot phim goi tang thi c6 thé x6a 1énh bang cach bam nhanh phim d6 hai
1an lién tiép. Néu hanh khach bAm nhdm maot phim goi tang thi c6 thé x6a 1énh bang cach bdm nhanh
phim d6 hai 14n lién tiép.

If a passenger mistakenly presses the wrong floor button, the call can be canceled by quickly
pressing the same button twice in succession.

7. Tu dong tit quat (Cabin Fan Shut Off)

Néu khong c6 1énh goi trong mot khoang thoi gian nhét dinh thi quat thong gié phong thang s& tu
dong tit dé tiét kiém ning luong.

If there is no call for a certain period of time, the cabin ventilation fan will automatically switch off
fo save energy.

8. Tu dong tit dén (Cabin Light Shut Off)

Néu khong c6 1énh goi trong mot khoang thoi gian nhat dinh thi dén chiéu sang phong thang s& tu
dong tit dé tiét kiém ning luong.

If there is no call for a certain period of time, the cabin light will automatically switch off to save
energy.

9. Phuc vu djc 1ap (Indephendent Service)

Khi chuyén qua ché d6 nay, mot thang c6 thé tach ra khoi hoat dong chung ctia nhém va chi phuc
vu cac Iénh goi trong phong thang.

When switched to this mode, an elevator can be separated from group operation and will respond
only to calls entered from inside the cabin.

10. Tw dong huy Iénh goi khi Cabin da du tdi (Automatically cancel the call when the cabin
is full)

Thang may khi da du dat tai trong dinh muc, s tw dong bd qua cac Iénh goi tir nhiing sanh t?mg khac

nham duy tri hiéu suét hoat dong cao nhét.

When the elevator reaches its rated load capacity, it will automatically ignore calls from other floors
in order to maintain maximum operational efficiency.

11.  Tw chuin doan tinh trang cam bién cira (Self-diagnosis of door sensor status)

L1 ctia cac cam bién ctra khong tiep diém dugc kiém tra tu dong. Néu c6 101 phat sinh thi thoi gian
dong ctra dugc tri hoan va toc do dong cura duge giam dé duy tri phuc vu cia thang may va dam bao
cac hanh khach an toan.

Errors of the non-contact door sensors are automatically checked. If an error occurs, the door
closing time is delayed, and the door closing speed is reduced in order to maintain elevator service
and ensure passenger safety.
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12. Tuw dong dicu khién toc dd cira (Automatic door speed control)

Ctra van hanh trén mdi tang phu thudc vao dang cira tang dugc giam sat dé diéu chinh toc doc cira,
do do toc d6 cua sé phu hop cho tat ca cac tang.

The operation of the doors on each floor is monitored based on the type of landing door, and the
door speed is automatically adjusted accordingly, thereby ensuring that the door speed operates at
an appropriate speed for all floors.

13. M@ cira bing nit goi thang ( Reopen with button)

Cira dang déng c6 thé dugc md lai bang nat goi thang ngoai sanh tang, twong tng voi chiéu di
chuyén cua thang.

When the doors are closing, they can be reopened by pressing the corresponding call button,
corresponding to the direction of the elevator’s movement.

14. Dong cwra l1ap lai ( Repeate Door - Close)

Néu c6 vat can lai trong khi cira dang dong, cira s& 1ap tirc mo va dong lai cho dén khi vat can roi
di.

If an obstacle is encountered while the door is closing, the doors will immediately reopen and close
again until the obstacle is removed.

15. Tinh nang canh bao cira mé lau véi am bao ( Door Nudging Feature — With Buzzer)

Mot am bao “buzz” vang 1én va cédc cua dong cham khi ching dang duoc duy tri mé 1au hon khoang
thoi gian dinh san.

A “buzz” sound is activated and the doors close slowly when they are held open longer than the
preset time limit.

16. B¢ do tai é cira (Door Load Detector)

Khi xuét hién du tai & cia trong khi cua dang dong hoac md, cua ngay lap tic thuc hién qua trinh
nguoc lai.

If excess load is detected at the doorway during door opening or closing, the door immediately
performs the reverse process.

17. Nt goi t?lng, goi thang dang nit an (Push button elevator call button)
Nhitng nat bam tiéu chuan duoc thiét ké nham tao cam giac nhan nhe nhang cho nguoi st dung.

Standard push buttons are designed to provide a smooth and responsive pressing experience for
passengers.

18.  Lién dong véi hé thong PCCC (Automatic fire extinguishing function)

Khi c6 tin hiéu bao chay tir hé thong bao chay cia toa nha, tit ca cac thang may sé& 1ap tic tro vé
va mo cua tai tang duoc chi dinh trude d€ hanh khach thoat ra ngoai.

When a fire alarm signal is received from the building’s fire detection system, all elevators will
immediately return to the pre-designated floor and open their doors to allow passengers to exit.
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19. Cong tic ctru héa khan cap (Manual fire switch)

Khi bat cong tic thi tat ca cac cudc goi s& bi huy, tat ca cac thang may s& lap tic trd vé va mo
cura tai tang dugc chi dinh trude dé hanh khach thoat ra ngoai.

When the switch is activated, all active calls are canceled, and all elevators immediately return
to the pre-designated floor and open their doors to allow passengers to exit.
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