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TOM TAT

Bai bao trinh bay mot dé xuat giai phap trang bi cho may diéu hoa khong khi thé
hé cii mdét mach diéu khién dung cong nghé [oT dé c6 thé gidm sat va diéu khién tir
xa thiét bi qua mang internet. Ngoai ra, mach diéu khién con duoc trang bi chic nang
quan trong 13 tu dong doi diém 1am viéc ctia mdy lanh vé cén trén ctia ving tién nghi
nhiét theo tiéu chuan ASHRAE dé tiét kiém dién, bat chap ngudi dung cai dat nhiét do
& diém nao. Co ché doi diém lam viéc ctia may lanh duogc thuc hién nho dat lai nhiét
d6 may lanh bang song hong ngoai va kiém soat may phun swong dé bu d6 4m khong
khi trong phong. Két qua kiém nghiém theo nhiéu kich ban cho thiy giai phap dé xuat
hoan toan kha thi.

Tir khoa: IoT, ving tién nghi nhiét, may diéu hoa khong khi, vi diéu khién, tiét
kiém dién.

ABSTRACT

This paper introduces a solution to equip old generation air conditioners with a single
control circuit. The controller uses loT technology to be able to monitor and remotely
control the device via the internet. In addition, the control circuit is also equipped with the
important function of automatically moving the operational point of the air conditioner
to the upper edge of the thermal comfort zone according to ASHRAE standards to
save electricity, regardless of where the user sets the temperature. The mechanism of
moving the operational point of the air conditioner is made possible by resetting the air
conditioner temperature by infrared waves and controlling the nebulizer to compensate
for the humidity of the air in the room. Experimental results under many scenarios show
that the proposed solution is completely feasible.

Keywords: IoT, thermal comfort zone, air conditioner, microcontroller, power
saving.
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1. Mé dau

Ngay nay, may diéu hoa khong khi
duoc sir dung rat pho bién trong cac hod
gia dinh ¢ Viét Nam. Trung binh mdt ho
gia dinh co tir 1 t6i 2 may, vi ding diéu
hoa khong khi rat ¢6 loi cho stic khoe cua
con nguoi, néu nhiét do qua cao, co thé s&
bi mét moi, hay néu nhiét d6 qué thap sé&
khién cho co thé rét budt, kho khan trong
hoat dong. Vay nén may lanh s€ gitip cho
khong khi duge diéu hoa vé nhiét d6 thich
hop, trong lanh hon, gitip con ngudi dé
dang hoat dong hon, nhat 13 véi gia dinh
c6 nguoi gia va tré nho. Diéu khién tir xa
1a mot thanh phan khong thé thiéu dbi voi
may diéu hoa khong khi. Didu khién tir xa
dung dé diéu khién thiét bi ma khong can
day dan trong mot pham vi nhat dinh, mot
s6 thiét 1ap khong thé thyuc hién dugc néu
khong c6 giai phap nay [1]. No thuong
dung cong nghé hong ngoai dé giao tiép
khoéng day giita bo diéu khién va cac thiét
bi. Han ché cta cong nghé nay 1 yéu cau
duong ngam (line of sight) nghia 1a can
mot dudng dan mo gilta may phat va may
thu vi vay cac han ché vé khoang cach
diéu khién s& xut hién. Dé c6 thé diéu
khién ma khong bi han ché do duong
ngam, mot s6 dicu khién tir xa dung cong
nghé RF ciing di dugc phat trién [2]. Mdi
thiét bi can c6 mot diéu khién tir xa riéng
nén tac gia [3] dé xuat thiét lap mot cong
chuyén dién tir ¢ giam thiéu cac bo dicu
khién cho ting thiét bi. Vi yéu cau ngay
cang cao vé kha ning diéu khién nhu cac
thiét bi dién va dién tir c6 thé duge diéu
khién va kiém soat & bat ctr noi nao nhim
giai quyét viéc quén tit cac may diéu hoa
khi ro1 khoi nha, vua tranh lang phi dién
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nang vua dam bdo an toan thi voi mot bd
diéu khién tir xa truyén thong 1a khong thé
lam duoc [3].

Theo [4, 5], ngudng nhiét do tot nhat
(su tién nghi nhiét) véi mdt nguoi binh
thudng 1a tir 22 — 27°C véi d6 am dao dong
tir 40 — 60 %. Ngoai khu vuc nay, mot nguoi
binh thuong s€ trd nén hodc qua nong, qua
lanh va giam ning suit lam viéc cling nhu
gdy cang thang cho dau 6c. Su tién nghi
nhiét (thermal comfort) c6 tdc dong lon toi
tam trang va suc khde cua con nguoi. Tuy
nhién, phuong phap thong thuong kiém
soat may diéu hoa co thé khong dam bao
su thoai mai vé nhiét, hon nita viéc 1am
mat qua mirc do ngudi dung thiét 1ap c6
thé gay anh hudng tiéu cuc t6i sic khoe
dong thoi 1am tang muc tiéu thy dién ning
[6]. Hiép hoi K§ su My vé sudi, 1am lanh
va diéu hoa khong khi (ASHRAE) xac dinh
vung thodi mai cua con nguodi khong chi
phu thudc vao nhiét do ma con phu thudc
vao d6 4m khong khi. Tuy theo nhiét do
va 4m do hién tai, viéc kiém soat dé dam
bao diéu hoa hoat dong trong ving thoai
méi, nhung gan bién cia ving kho chiu s&
gitp tiét kiém nang luong dién [5, 7]. Theo
xu hudng cua thoi dai cong nghiép 4.0, ap
dung cong nghé IoT vao viéc giam sat va
diéu khién thiét bi dién gia dung, dic biét 1a
diéu khién may diéu hoa dé tao ra su thoai
mai vé nhiét, dong thoi gop phan tiét kiém
dién nang 1a mot giai phap t6i uu trong
nghién ctru nay.

2. Phuwong phap nghién ctru

Nghién ciru tong quat ctia bai bao bao
goém hai phan chinh: Nghién ciu vé k¥
thuat diéu khién may diéu hoa khong khi,
giam sat va diéu chinh nhiét do trong phong
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dé c¢6 su thoai mai vé nhiét, phu hop vai
tuong quan vé 4m d0, sau d6 tién hanh thuc
nghiém xdy dyung mach dién diéu khién dé
giam sat va diéu khién nhiét d6 cho cin
phong, 1ap trinh giao dién diéu khién, bu
sai sO va hiéu chinh hé thong.

2.1 Pinh nghia bai toan

Bai toan nay tng dung cong nghé loT
dé doi diém hoat dong (Operational point)
cua may lanh vé can trén cua vung ti¢n
nghi nhiét theo tiéu chuan ASHRAE 2010
[7] dé tiét kiém dién, bat chap nguoi ding
dat nhiét do khoi dong ¢ diém nao (Hinh 1
va Hinh 2).

Vung dieu hanh tiet kiem dien cho may lanh
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Hinh 2: Dai diém lam viéc cia mdy lanh tir A vé B
dé tiét kiém dién

ISSN 261 5-9945

Tiéu chuan ASHRAE xéc lap ving tién
nghi nhiét c6 twong quan gitta nhi¢t do va
am do khong khi trong phong. Tuy thudc
vao 4m do, ma nhiét do tién nghi ¢o thé
thay d6i nhu Hinh 3.1. Cén ctr theo dif li¢u
thuc nghiém cua ASHRAE tai [7], khi vao
mua he, nhi¢t do tir 26°C dén 27°C va do
am tir 19,8% dén 57,3% thudc ving tién
nghi nhiét ma ¢ dé kha nang tiét kiém dién
1a tdi wu nhat, do may lanh hoat dong &
cong sudt thap. Tir [7], chon 2 toa do can
bién trén cua vung tién nghi nhiét, nghién
clru nay rat ra dwoc mdi twong quan giita
d6 am khong khi va nhiét d¢ theo duong
thang, ndm & can trén cla ving tién nghi
nhiét, nhu sau:

— .0.027h + 27.528 (1)

Trong d6, ¢ 1a nhiét do phong, 4 1a do
am khong khi trong phong.

Nhu vay, bai toan nay tréd nén don gian
1a diéu chinh nhiét d6 cia may lanh theo am
d6 khong khi trong phong, tuan theo tuong
quan cong thirc (1). Piém hoat dong tiét
kiém nhit duoc chon co nhiét do 1a 26°C
va am do 1a 50%. Néu am d6 phong thap,
hé thong s& bd sung bang cach phun suong.
Néu nhiét do hoat dong ctia may lanh (thuc
té 1a nhiét d6 phong dugc do bang cam bién
nhiét) ndam & vi tri bat ky déu dugc hé thong
kéo vé 26°C nhu minh hoa trén hinh 2, doi
diém lam viéc tir A sang diém B.

2.2 Thiét ké h¢ thong

Hé théng bao gdm cac thanh phan
chinh trén hinh 3: B diéu khién, bo thu
thap dir liéu, cac thiét bi chap hanh duoc
van hanh thong qua tng dung trén dién
thoai thong minh.

TRUGONG BAI HOC SU PHAM KY THUAT VINH LONG 91




Joupnal ol( Science - \/ L U T E

Piéu khién

Hinh 4: Giao dién diéu khién trén dién thoagi

Thi nghi¢m thyc hién trén mo-dun
ESP32-WROOM, may lanh Gree 2HP
GWCI18PC-K3D0P4, may phun suong bu
Am TL-5500, Cam bién nhiétdo do am DHI 1,
Dimmer AC BTA24 diéu khién may phun
swong, kit hong ngoai NodeMCU ESP32.
Trong d6 ESP32-WROOM: Bam nhiém vai
trd doc gia tri tir cac cam bién, diéu khién
thiét bi chap hanh, giao tiép voi ing dung
Blynk trén di¢n thoai thong minh thong qua
Wifi. Cam bién nhiét d6, d6 4m: thu thap dir
liéu vé nhiét do, d6 4m tir moi trudng giri vé
ESP32-WROOM. Dién thoai thong minh:
Van hanh hé thong ciing nhu giao tiép véi
ESP32-WROOM thong qua Wifi. May phun
swong: Thay d6i d6 4m ctia moi trudng. May
lanh: Tao nhiét do thich hop cho méi truong.
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Giao di¢n trén dién thoai dugc xay dung trén
ung dung Blynk [8], hinh 4.

3. Két qua
3.1. Thwe nghiém

O thuc nghiém nay, tai thoi diém khao
sat, nhiét o phong cao va am do khong
khi trong phong cting cao (Hinh 5). Muc
tiéu cua thyc nghiém la chirng minh mach
diéu khién c6 thé kiém soat dé dua nhiét do
phong vé gia tri 26°C va am do khong khi
trong phong vé gia tri 50%.

Giai doan chuén bi: May lanh dugc tat,
phong déng ctra trong diéu kién nang chiéu
nhe dé dua nhiét d6 phong 1én cao, khoang
30°C. Pong thoi, may phun suong duoc
cho hoat dong hét cong sudt dé nang am do
khong khi trong phong 1én trén 80%.

Giai doan thuc nghiém: Tai thoi diém
thuc nghiém, may lanh dugc cho chay hét
cong suét b?mg cach dat nhi¢t do ¢ gia tri
thap nhat (18°C) va toc do quat tdi da trong
thoi gian khoang 10 phut, nhim dam bao
do 6n dinh hoat dong cta may lanh trudc
khi tién hanh thi nghiém. Dir liéu thuc
nghiém duoc trinh bay trén Bang 1 va két
qua minh hoa sy dich chuyén cua diém lam
viéc clia may lanh vé gia tri mong mudn
duoc thé hi¢n trén Hinh 6.

Béang 1: Dir liéu thuc nghiém

x| Nhiét do khong | Am dd khong
1\1/\[12“ khi trong phong | khi trong phong

' (9 (%0)

1 29,4 82,1

2 28,3 80,2

3 27,4 78,3

4 26,5 76,4

5 25,1 70,2

6 24,7 68,2
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x| Nhiét do khong | Am d9 khong
1\1:[1?)“ khi trong phong | khi trong phong

' §9) (%)
7 24,1 65,1
8 23,8 58,4
9 24,1 55,1
10 25,3 51,2
11 25,8 49,8
12 26,2 49,9
13 26,3 49,5
14 26,1 49,2
15 26,2 49,6

Tir két qua Hinh 6 ta thay :

- Do 4m dé khong khi cao hon 50%,
nén may phun suong hoan toan khong hoat
dong. Am d6 phong giam 1a do hoi nudc
trong khong khi ngung tu theo thoi gian
trén gian lanh cta may.

- Nhiét do phong tir 29,4°C giam sau
xudng 23,8°C thip hon nhiét d¢ dit (26°C),
nhung may lanh van tiép tuc chay dé giam
am do.

- Khi 4am d¢ giam dan vé 50%, luc nay
mach diéu khién dugc kich hoat va kéo
nhiét do phong vé gia tri mong mudn 26°C.
Thuc nghiém cho théy dat gia tri mong
mudn trong khoang 50 phut (Hinh 6)

Miay phun swong |

Hinh 5: BG tri thuc nghiém
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Hinh 6: Két qud thuc nghiém

RG rang Hinh 6 cho thdy diém hoat
dong cua may lanh da dugc dua vé can
trén cta vung tién nghi nhi¢t ASHRAE tai
26°C, mic du gia tri nhiét do dat luc dau
& gia tri thap nhat 1a 18°C. Két qua thyc
nghiém dap ung dugc muc tiéu mong doi.

3.2. Két qua kiém chirng véi thiét bi
nhiét 4m ké tiéu chuin

Trong phén thuc nghiém, dung cu do
nhiét d6 va do 4m Beurer HM16 [9] duoc
sir dung dé hi¢u chinh va ddi sanh két qua
diéu khién. Nhiét 4m ké Beurer HM16 1a
san phdm cia cong ty san xudt thiét bi y té
Beurer - Dtc (Pat chuén va dang tin cay).
Két qua ddi sanh giira nhiét do va do6 am
trén nhiét 4m ké Beurer HM16 va gia tri
thu thap duoc bﬁng cam bién trén mach
diéu khién ¢ timg thoi diém khac nhau
duoc minh hoa tir Hinh 7 dén Hinh 8. Tur
két qua ddi sanh c6 thé nhan thiy, nhiét do
vd do am sau khi hiéu chinh chénh léch
khong dang ké so véi dung cu do.
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Hinh 7: So sdnh giiia thiét bj va Nhiét dm ké Beurer HM16
tai nhiét d6 29°C va dé dm 58% (théng s6 trén dién thoai
hién thi nhiét @6 29,3°C va dm dé 54%)

Hinh 8: Nhiét d6 va dé dm hién thi trén dién thoai so vdi
nhiét dm ké tai nhiét @6 25,5°C va dé dm 69% (théng s6
trén dién thoai hién thi nhiét dé 25,8°C va dm dd 70%)

4. Két ludn
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Trong nghién ctru nay chiing t6i da thuc
hién viéc diéu khién may diéu hoa khong
khi thé hé cii bang cong nghé IoT. Cu thé
1a diéu khién may lanh va may phun suong
tir xa bang cong nghé IoT. Hé théng da
dugc thiét ké va chay thuc té trong phong
thi nghiém cé gan may lanh va may phun
swong dé khong ché nhiét do va do 4m moi
truong theo cac gia tri dit. Két qua thuc
nghiém cho thay hé thdng c6 thé duoc dicu
khién tir xa, thong sb moi truong co thé
duoc diéu chinh bﬁng tay va ty dong. Thuc
nghiém ciing da chirng minh dugc tinh kha
thi cia viéc doi diém hoat dong ciia may
lanh vé cén trén cua vung tién nghi nhiét
theo tiéu chuin ASHRAE. Cu thé 1a may
lanh s& hoat dong & 26°C va am do 50% bat
chép nguoi dung dat trude & nhiét d§ nao,
nho viéc dat lai nhi¢t d§ cho may lanh dung
song hong ngoai va kiém soat am do khong

khi dung may phun suong.
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