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TOM TAT

Tiét kiém dién 1a sir dung dién mot cach hiéu qua. Nhiéu nghién ctru di dugc thuc hién dé cai tién cac thiét bi
dién. Giam nang lugng ti€u thu thiét bi la gidm murc ngén sach phai chi tra, déng thoi chinh 14 gidm luong CO,
thai vao bau khi quyén. Trong nghién ctru ndy, mot hé thong diéu khién thiét bi dién tu dong dugc ap dung. Hé
thong diéu khién céc thiét bi dién trong cc phong thuc hanh cia toa nha Al. Hé thong dwa vao vi diéu khién
ATMEGA328B, cac cam bién PIR (cam bién hdng ngoai thu dong), cam bién nhiét d6 va chip dém thoi gian
thuc dé thyuc hién thiét 1ap cac ché d6 hoat dong. Cac ché d6 hoat dong duogce thiét 1ap dwa vao lich 1am viée cia
timg phong trong ngay. Hé thong c6 chiic ning tu dong ngit hoat dong ciia dén, quat ngay sau khi khong c6
nguoi trong phong 1am viéc; chuyén cac thiét bi dién dugc diéu khién tir xa nhu diéu hoa, may chiéu... vé ché
do tit cho sau khoang thoi gian khong co ngudi trong phong dwoc 1ap trinh trude (thong thudng sau khoang 3
phiit) va tu dong bat cac thiét bi dién ngay sau khi phat hién c6 nguoi trong phong lam viéc hodc ngit hoat
dong ctia toan bo thiét bi dién trong phong lam viéc trong thoi gian ngay nghi lam viée. Hé théng da duoc ap

dung trén phong 201 nha Al da dat yéu cau dé ra.

Tir khéa: Diéu khién thiét bi, thiét bi viin phong, tiét kiém dién.

1. PAT VAN PE

Nhu chung ta ciing da biét, gan nhu céc
thiét bi sir dung dién trong vin phong lam viéc
ngay nay déu hoat dong doc 1ap véi nhau, mdi
thiét bi c6 mot quy trinh sir dung khac nhau tuy
thudc vao su thiét 1ap, cai dat cua nguoi su
dung. Ching chwa c6 mét sy lién két nao voi
nhau vé mit dir liéu. Nhung d6i v6i hé théng
diéu khién ty dong thiét bi thong qua song
hong ngoai thi lai khac. O ddy, cac thiét bi diéu
khién tu dong duoc két ndi v6i nhau thanh mot
hé théng hoan chinh qua mdt mot thiét bi trung
tAm va co thé giao tiép v6i nhau vé mat dit licu.

Dién hinh cia mot hé thdng diéu khién ty
dong thiét bi st dung dién trong vin phong
gdm co cac thiét bi don gian nhu bong dén,
quat... dén céc thiét bi tinh vi, phtc tap nhu
méy vi tinh, diéu hoa nhiét do... Nghia la tat
ca cac thiét bi nay c6 thé giao tiép v6i nhau vé
mat dit liéu thong qua mot dau ndo trung tAm.
DPau ndo trung tdm & day c6 thé 1a mot may
vi tinh hoan chinh hodc c6 thé 1a mot bo xt 1i
da duogc lap trinh san tAt ca cac chuong trinh
diéu khién.

Viéc thiét ké, ché tao bo diéu khién tu dong
tiét kiém dién cho cac thiét bi ding trong vin
phong tai Truong Pai hoc Lam nghiép vdi muc

dich budc dau nghién ctru thiét ké, 1ap dit thiét
bi didu khién tu dong viéc bat/tit cac thiét bi
dién (den, quat, diéu hoa...) trong mdt van
phong 1am viéc cu thé khi khéng c6 ngudi
trong phong 13 mot giai phap quan 1y va diéu
khién nhiam dem lai hiéu qua tiét kiém tranh
lang phi dién ning va kéo dai tudi tho hoat
dong cua thiét bi.
2. PHUONG PHAP NGHIEN CUU
2.1. N§i dung nghién ciru

Nbi dung nghién ciru bao gém thu thap dir
li¢u cua cac van phong lam viéc thudc khoa Co
dién va Cong trinh (nha A1l); xay dung cac yéu
cau; thiét ké, 1ap trinh cho bo diéu khién va phan
cudi tién hanh chay thir nghiém bé diéu khién.
2.2. Phwong phap nghién ctru

Nghién ctru st dung phuong phép phan tich
va tong hop 1y thuyét két hop v6i phuong phap
thuc nghiém khoa hoc. Trén co s¢ khao sat
thue trang hé thong, dé tai su dung phuong
phap nghién ctu phan tich va tong hop ly
thuyét dé dé xuét va lya chon phuong an thiét
ké bo diéu khién. Két qua thiét ké 1 nén tang
dé Twa chon thiét bi va phuong an thi cong. Ap
dung két qua thyc nghiém vao h¢ théng thuc té
dong thoi sir dung dé hoan thién két qua
nghién ciru 1y thuyét.
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3. KET QUA VA THAO LUAN
3.1. Thu thap dir liéu

Muc dich cua viée thiét ké by diéu khién 1a
dé quan 1y diéu khién dén, quat, diéu hoa cia
cac van phong lam viéc cta cac can bo quan ly
nham tit cac thiét bi khi hét gid lam viéc hay
khong c6 ngudi trong phong dé tranh lang phi
dién niang va kéo dai tudi tho hoat dong cua
thiét bj.

Thuc té khao sat cac van phong lam viéc
cua nha Al Truong Pai hoc Lam nghiép cho
thdy khoa Co dién va Cong trinh sir dung 02
tang (tAng 2 va ting 3) lam vin phong lam viéc
cho Ban chi nhiém khoa va cac b mon

chuyén mon.

Céc van phong 1am viée duoc thiét ké, xay
dung voi kich thude gidng nhau. Trang bi cac
thiét bi cho phong lam viéc bao gom: 01 quat
tran, 04 dén va 01 may diéu hoa.

Thoi gian lam viéc cua cac phong khac
nhau tiy vao dbi twong st dung. Cac phong
lam viéc hoat dong theo gid hanh chinh. Pén
hanh lang cac diay phong dugc mé tur 18 gio
ngay hom trudc dén 6 gid sang ngdy hom sau.
Duya vao sb luong va lich trinh lam viéc ctua
mdi phong ma nhém thyc hién 1ap cac yéu cau
ma hé théng diéu khién phai dat dugc. Cac yéu
cau duoc trinh bay trong bang 1.

Bang 1. Céc yéu ciu vé hé théng

STT Tén yéu ciu Noi dung yéu cau
- B6 di€u khién phai an toan cho nguoi sir dung.
- B6 diéu khién phai d& dang st dung cho tat ca cac ddi
tuong.
| Antodn vé sir dung, lip dit - BO diéu khién khi str dung khong duoc thay ddi hé thong

day dién dang diéu khién bang contact dang st dung.

- Khi bo diéu khién hong thi cac thiét bi van duoc sir
dung binh thuong dé dam bao tinh lién tuc cac hoat dong
trong phong.

2 Thoi gian quan Iy, diéu khién

- Khi cac thiét bi dién dang st dung néu cam bién phat
hién nguoi khong con trong phong thi tw dong tit bét thibt
bi theo thoi gian va s& tit hét.

- C6 ddng ho thoi gian thuc hién thi trén LCD cho phép
chinh thoi gian néu sai gio.

- Tur 21 gio tré di thi chuyén sang ché do bao dong néu
phat hién ngudi trong phong (chon cho phép hoac khong
cho phép).

3 Yéu cau khac

- Cho phép tat/mé cac thiét bi doc 1ap bang cac nut nhan.
- Cho phép tat/md tat ca cac thiét bi thuong dung trong
phong chi bang 1 nat nhan.

3.2. Lwa chon phwong 4an diéu khién

duoc an dinh trude.

Céc thiét bj dién van phong thudng c6 bao
g@)m: cac thiét bi chiéu sang, quat, diéu hoa...
v6i cac phuong thic diéu khién 1a s dung
cong tic bat/tat va diéu khién tir xa (remote)
héng ngoai. Vay dé thuc hién duoc cac muc
tidu dd dua ra, thiét bi thiét kiém dién phai giai
quyét dugc cac van dé sau:

- Bat/tit cac thiét bi thong qua remote hong
ngoai

- Ty dong tat cac thiét bi khi khong co
nguoi trong phong sau mot khoang thoi gian

Tir két qua khao sat, danh gia hién trang cua
hé théng cac thiét bi dién van phong tai
Truong Pai hoc Lam nghiép, tac gid lya chon
phuong an su dung ro le va LED phat tin hi¢u
hdng ngoai dé diéu khién cac thiét bi. Véi su
da dang vé ching loai két cdu cua cac thiét b
dién dang sir dung thi phuong an nay dat tinh
tb1 wu ca vé kinh té va k§ thuat.

So dd khdi bo diéu khién tu dong tiét kiém
dién dugc mo ta trén hinh 1:
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Dién ap ludi

Remote

Ngudn & Piéu
v khién ngubdn ¥
Bién d5i Céc thiftbj
A A
\J
l Led phittdn
cimbién — ™ biéubbag
» thutin hiégu — e
hong ngoai
Vidiéu [ Ledbio
khién |
—= Loa bio
Cam bién L |
PIR 7 Pong co
| Sermvo
Xir ly dir liéu

Hinh 1. So' @6 khdi by diéu khién tu dong tiét kiém dién

Ngudn cung cip dugc iy tir dién ap ludi
220V xoay chiéu cap cho khdi bién dbi ngudn,

relay va cam bién.

Dua vao tin hiéu tir dau ra cia cam bién va
chuong trinh da dugc 1ap trinh, khéi diéu khién
dua tin hiéu didu khién dong/ngit t6i relay va
bd phat tin hiéu héng ngoai, sau do6 tin hi¢u
nay duoc dua t6i thiét bi dién dé bat/tat.

Dién ap lwdi

Viéc diéu khién tu dong sé dugc 1ap trinh
trong khéi diéu khién va duoc thuc hién khi hé
théng khoi dong.

3.3. Thiét 1ap ciu tric hé thong

So d6 chu truc ciia hé thong diéu khién tu
dong tiét kiém dién duoc trinh bay trong hinh 2.
Heé théng duoc chia thanh 3 phan khu lam vigc:

Remote

Ngudn & Pigu
v khién ngubn v
Hieju dm Ro-ln Céc t_hiét bj
dién ip dign
A A
Y
Led phitdn
Cim bién [ kifulong
ngoai

- thutin higu —

hong ngoai

Vidiéu [~ ledbieo

khién
—®» Loabio
cighie o .
| éng co
Servo
Xir ly dir liéu

Hinh 2. So' dd ciu tric bd tw dong dicu khién tiét kiém dién
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a) Phén khu Nguon va Diéu khién nguon:
lam viéc voi dién ap cao (220VAC + 250
VAC). Bao gom 2 khéi Bién ddi dién ap va
Ro le dong/ngit.

b) Phan khu Xw ly dir liéu: 1lam viéc véi
dién ap thap (5VDC). Bao gom céc khdi Nhap
dir liéu, Xuit dit liéu va Vi diéu Khién.

+ Khoi nhép dit lidu: bao gdm cam bién thu
tin hiéu héng ngoai, cam bién PIR;

+ Khoi xuét dir liéu: bao gdm LED phat tin
hiéu héng ngoai, LED bao, loa bdo va dong co
Servo;

+ Khdi Vi diéu khién: Sir dung song song 2
chip ATMEG328P duogc tich hop vao 02 board
Arduino Pro mini dugc lap trinh trudc, diéu
khién dit li¢u vao/ra.

¢) Phdn khu Céc thiét bi dién va diéu khién
remote:

+ Céc thiét bi dién trong vin phong: dén
chiéu sang, quat, diéu hoa. ..

Remote: didu khién tir xa hé thong diéu khién.
3.4. Lap trinh va mé phéng hé théng trén
may tinh
3.4.1. Luwu d6 thudt todn
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Hinh 3. Lwu d6 thuit toan diéu khién

* Board Arduino Promini 01: Luu do
thuat toan cua chuong trinh dugc trinh bay &
hinh 3. Sau khi khéi dong chuong trinh, hé
thong s& kiém tra xem trong phong co nguoi
khong? Bang cac st dung 3 cam bién PIR.

+ Néu khong c6 ngudi thi sé tit toan bd cac
thiét bi dién (dong tat ca cic ro le va phat tin
hiéu hong ngoai tat dén LED phat hong ngoai);

+ Néu c6 ngudi thi tiép tuc chd 1énh diéu
khién tir remote:
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CHAY

[

1| TATTHIET
BI DEN

BAT THIET
BI DEN

SERVO

Hinh 4. Luwu d6 thuit toan diéu khién Arduino Promini 02

* Board Arduino Promini 02: Luu do
thudt toan cua chuong trinh duoc trinh bay &
hinh 4. Sau khi khéi dong chuong trinh, hé
thong s& cho tin hiéu diéu khién tir Board
Arduino 01 tir chan A2 va A3.

+ Néu A2 c6 mirc dién ap thip (bang 0) thi
V; diéu khién s& giri tin hiéu tat téi LED phat

* Tin hiéu phat tir bo tw dong diéu khién tiét kiém dién:

Hinh 6. Tin hiéu

Nhén xét: B dicu khién da phat dugc tin

hiéu hong ngoai trung véi tin hiéu diéu khién
remote cua di€u hoa.

Hinh 5. Tin hiéu do dworc tir remote diéu hoa

phat ra tir b tuw

hdng ngoai;

+ Néu A3 c6 mirc dién ap thap (bang 0) thi
V; diéu khién s& giri tin hiéu bat t6i LED phat
héng ngoai.

Sau do tiép tuc thuc hién chuong trinh diéu
khién dong co Servo
3.4.2. Két qui mé phong hé thong

........

dong didu khién tiét ki¢m di¢n

3.5. Thiét ké, lap dit va van hanh thir
nghiém b diéu khién
3.5.1. Thiét ké mach in
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Thuc hién viéc thiét ké mach trén phén mém Altium ta duoc két qua nhu sau:

Hinh 7. So' @ mach in dang 3D ciia bd diéu khién

Sau khi hoan thanh thiét ké mach in, tién  san pham hoan chinh cé giao dién nhu mé ta &
hanh ché tao, 1ap rap va dong goi ta thu dwoc  hinh 8.

» J a
Hinh 8. Giao dién bj diéu khién hoan chinh
3.5.2. Lip dit bé diéu khién

Hinh 9. Két qua lip dit bd didu khién
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Sau khi hoan thanh thiét ké, ché tao bo diéu
khién, giai doan tiép theo ta tién hanh 1ap dit bo
diéu khién voi hé théng dién tai Vin phong Khoa
Co dién va Cong trinh. Viéc lip dat thyc hién
theo trinh tu sau day:

Budc 1: Ngit ngudn dién ludi 220VAC (ngit
cau dao).

Budc 2: Gan c¢b dinh bo diéu khién tai mot vi
tri xac dinh trudc.

Budc 3: Két ndi ngudn dién ludi 220VAC va
cac cong tic dién voi bo diéu khién.

a) Khi trong van phong co nguoi:

Budc 4: Cap trd lai ngudn dién ludi 220VAC
(d6ng cau dao).

Budc 5: Khoi dong bo didu khién (nhin cong
tac nguodn).
3.5.3. Vin hanh thir nghiém bé diéu khién

Sau khi lap dit bo diéu khién va két ndi v6i hé
thong dién tai Van phong Khoa Co dién va Cong
trinh, tién hanh van hanh thir nghiém trong thoi
gian tir 27/11/2017 dén 04/12/2017. Dudi day la
két qua hoat dong cua bo diéu khién sau khi van
hanh thir nghiém.

[l
Hinh 10. Giao dién b diéu khién khi c6 ngudi trong vin phong

b) Khi khong co nguoi trong van phong:

Hinh 11. Giao dién b diéu khién khi khong cé ngudi trong vin phong
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4. KET LUAN

Bo diéu khién cho phép tit cac thiét bi dién
van phong dua vao viée diéu khién céc ro le va
tin hiéu hong ngoai khi trong phong lam viéc
khong c6 nguoi trong mot khoang thoi gian dinh
trude. D6i v6i thiét bi dén, quat ty dong tat/bat
ngay khi khéng/cod nguoi trong phong; thiét bi
diéu hoa chuyén vé ché do tit chd (Stanby) khi
khong cé ngudi trong phong vdi khoang thoi
gian trén 3 phat va ty dong hoat dong khi co
ngudi trong phong. Tét ca cac thiét bi dién déu
tat trong khoang thoi gian nghi trua (tir 11h30
dén 13h00), hét gio lam viéc (tr 17h30 ngay
hém trude dén 7h00 ngay hom sau) va cic ngay
nghi l[am viéc.

Trong khoang thoi gian 03 thang, tir thang
9/2017 dén thang 11/2018, bd diéu khién hoat
dong on dinh, ding ché d6 duogc l1ap trinh tur

trude. Tudi tho hoat dong cia cac thiét bi dién
dugc kéo dai hon so véi diéu khién thu cong
tat/bat. Piéu nay minh chimg cho hiéu qua tiét
kiém nang lugng dién va tinh dung dén cua viée
thiét ké cta bo diéu khién ty dong tiét kiém dién.
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DESIGN OF AN EFFECTIVE POWER CONSUMPTION CONTROLLER
AT THE VIETNAM NATIONAL UNIVERSITY OF FORESTRY

Le Minh Duc’, Nguyen Thanh Trung2
"2Vietnam National University of Forestry

SUMMARY

Save energy use, sometimes simply called energy efficiency, is the goal to reduce the amount of energy
required to provide products and services. Many studies have been done to improve the electrical equipment.
Reduces energy costs and may result in a financial cost saving to consumers and a solution to the problem of
reducing carbon dioxide emissions. In this study, a device control system was applied. The control system was
applied for the practice room of the building Al. The system based on the micro proccessor ATMEGA328P,
the sensor PIR (Passive Infrared Sensor) and Real Time IC to install the oparation. The operating mode is set
up based on the schedule of each day. These are: the system has the function of automatically disconnecting the
operation of the lamp, fan immediately when no person is in the office; Transfer of remote controlled electrical
equipment such as air conditioners, projectors... to the standby mode after an unplanned period of time
(normally after about 3 minutes) and automatic switching of the equipment electricity immediately on after
detecting someone in the work room or disconnect the operation of all electrical equipment in the work room
during the day off work. The system has been applied in room 201 - block A1 has set requirements.

Keywords: Control device, office equipment, save energy.
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