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TOM TAT

Bai bdo trinh bay nhitng van dé chung vé hé thong diéu hoa trén 6 t6. Phdn tich két cdu,
nguyén Iy hoat dong ciia hé théng diéu hoa trén 6 té cu thé. Tir @6 tién hanh xdy dung phan mém
diéu khién tir xa hé théng diéu hoa trén 6 t6. Phan mém sé diéu khién 2 théng s6 chinh la nhiét do
va dé am trong khoang xe. Phan mém diéu khién dwoc tich hop trén chip Arduino R3 dwoc két noi
V6i cong tac khéa dién ciia xe.

Arduino R3 la mét board mach vi diéu khién dua trén ma ngué‘n mo s dung khda ph(f bién.
Véi Arduino chiing ta cé thé xdy dung cdc g dung dién tir twong téc véi nhau théng qua phan mém
va phan cieng hé tro.

Phan mém diéu khién tu dong tir xa hé héng diéu hoa trén 6 t6 duoc thiét ké trén ung dung
dién thoai di dong voi giao dién thé hién cac thong $6 chil yéu la nhiét do va do am cu thé. Tir do
ngueoi 1di va hanh khéch sé chii dong dwoc thoi gian 1én xe dé dam bao sirc khée tot nhat. Pdy la
mét trong nhitng gidi phdp nham ndng cao tinh tién nghi va thudn loi cho nguwoi sie dung, khai thac,
van hanh 6 to.

Tiwr khoa: Hé théng diéu hoa; Xe 6 t6; Phan mém.

ABSTRACT

The article presents general issues about the air conditioning system in cars. Analyze the
structure and operating principles of the air conditioning system in a specific car. From there,
proceed to build remote control software for the air conditioning system in cars. The software will
control 2 main parameters: temperature and humidity in the car. The control software is integrated
on the Arduino R3 chip connected to the car's ignition switch.

The Arduino R3 is a widely used open-source microcontroller board. With Arduino can build
interactive electronic applications through software and hardware support.

The software for remotely controlling the car's air conditioning system is designed as a
mobile application with an interface displaying key parameters such as temperature and humidity.
This allows drivers and passengers to proactively manage their time in the car to ensure optimal
health. This is one of the solutions aimed at enhancing convenience and ease of use for car operators.

Keywords: Air conditioning system; Car, Software.

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 340, thang 4 nim 2026 REEL)
cokhivietnam.vn



NGHIEN CUU - TRAO DOI

1. PAT VAN PE

Hé théng diéu hoa trén 6 t6 13 mot hé
thong quan trong gitip nang cao tinh tién nghi
thodi mai cua nguoi lai va hanh khach trén xe.
Tuy nhién, di voi nhitng 6 t6 hoat dong & ving
khi hau nhiét déi noéng 4m néu xe dé ngoai troi
dudi ndng nong lau thi trong khoang xe thuong
rat nong, c6 thé gay ra hién tugng sc nhiét doi
v6i nguoi 1ai va hanh khéach khi 1én xe ngay
thoi diém d6. Bé bao vé strc khoé va gitup cho
ngudi 1ai va hanh khach thoai mai thi hé théng
diéu khién diéu hoa tir xa trén 6 t6 s& giup xe
c6 thé khoi dong trude va bat didu hoa dé didu
chinh nhiét d6 khoang xe dén gia tri phu hop
1am cho nguoi l4i va hanh khach c6 thé 16n xe
ma khong bi sdc nhiét. Bai bao sir dung ngdn
ngit 1ap trinh C dé diéu khién nhiét 46 va d6 4m
khong khi trong khoang xe.

2.NOI DUNG
2.1. Chiic ning ciia diéu hoa

* Chirc nang sudi am

Hinh 1. Nguyén Iy hoat dong ciia hé thong swoi dm

May sudi dugc st dung nhu mdt bo
trao d6i nhiét dé lam nong khong khi bén trong
xe. May sudi liy chét lam mét da dugc dong
co 1am noéng, dé lam néng khong khi trong xe
thong qua quat. Nhiét d6 ciia 16 su6i van thap

khi chung ta khéi dong dong co vi thoi glan nay
nhiét d6 cta nudc 1am mat van thap khién may
suoi khong hoat dong nhu chirc nang cta no.

* Chirc ning lam mat:

Hinh 2. Nguyén 1y hoat déng ciia thiét bi bay hoi

Thiét bi bay hoi 1a bd trao d6i nhiét
dé lam mat khong khi trude khi di vao khoang
xe. Khi bat cong tac diéu hoa, may nén béat dau
hoat dong, diy chét lam lanh (khi AC) vao thiét
bi bay hoi. Thiét bj bay hoi dugc lam mat bang
chat 1am lanh. Khi khong khi thdi qua thiét bi
bay hoi bang quat s& dugc 1am mat va sau do
dua vao xe.

Do do6, viéc lam néng khong khi phu
thudc vao nhiét do cia chat lam mat dong co,
trong khi lam mat khong khi phu thudc vao chat
lam lanh. Hai chirc ndng nay hoan toan doc 1ap
v6i nhau.

2.2. H¢ thong diéu khién diéu hoa trén 6 to

CAM BIEN VA CONG TAC
(C&m bién nhiét do, do ‘ H-Op
m, cong tic khoa ﬁl‘.eu ‘
dién..) khién

Hinh 3. So do khoi hé thong diéu khién diéu hoa
trén o to

Céu triic ctia hé théng A/C 6 t6 bao gdbm
tin hi¢u dau vao (cam bién tu dong), bd dicu
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khién dién tir (ECU) va hoat dong cua dong co
(Quat, van di¢u khién,...).

* Nguyén Iy hoat dong ciia hé théng diéu hoa
0 to:

H¢ théng kiém soat nhiét do tu dong
nhan dau vao tir sau ngudn khac nhau, xu ly
thong tin, sau do ra Iénh béng tin hiéu dé diéu
khién céc chirc nang tiém hiéu Gmg. Sau ngudn
bao gém:

+ Cam bién nhiét d6 khong khi.

+ Cam bién nhiét d6 khong khi xung quanh.
+ Cam bién nhiét d6 nudc lam mat dong co.
+ Cong tic ap sudt A/C.

+ Cai dat tin hiéu tir bang diéu khién.

Sau khi nhan dugc thong tin tin hi¢u
dau vao, ECU s& phan tich, xu 1y dit liéu va
giri tin higu dé diéu khién hoat dong ciia dong
co diéu chinh tdc d6 cua quat 151 sudi, quat bay
hoi, quat 1am mat tan nhiét, diéu chinh hé thong
khong khi hon hop, khong khi khong tai va tach
khong khi cho ting yéu cau nhiét do.

Hinh 4. So' d6 mach dién hé thong diéu hoa tw
dong trén xe

* Piéu khién téc dd quat ngung tu:

Ro le EX-HI digy
khién quat téc
dd cao

Dong co quat.

e -
N e
Dién tro
= o HE==

| Bdng bdn din cong sudt I

Hinh 5. Piéu khién téc dé quat.

- Céu tao: Mach diéu khién toc d6 quat
bao gom:

+ Ddng co quat.
+ Ro le EX-HI diéu khién quat tbc do cao.
+ ECU diéu hoa.
+ Bong ban dan cong suét va dién tro LO.

- Nguyén ly lam viéc:

Luu luong khong khi thoi qua thiét bi
bay hoi duoc diéu khién thong qua diéu khién
toc d6 cua dong co quat gio. Mo to quat gio
hoat dong dua trén sy chénh 1éch nhiét dd trong
xe va nhiét 3 dat trudc.

+ Khi c6 chénh 1éch nhiét do 1on: Tdc
d6 dong co quat gio (HI).

+ Khi chénh léch nhiét do nho: Toc do
quat thap (LO).

2.3. X4y dung phin mém diéu khién tir xa hé
thong di€éu hoa trén 6 t6

Céc ché d6 1am viéc cua h¢ thong dicu
hoa nhu sau:

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 340, thang 4 nim 2026 REES

cokhivietnam.vn



NGHIEN CU'U - TRAO BOI

Ché d¢ Cong tic Ap Slfat chat Nhiét d§ nwée Qua’t gan Quat gian lanh

l6ng nong

1 TAT - Thap ; Dl‘IAng ; A’Dl‘n}g

2 - Cao Toc do thap Toc dd cao

; Théap Théap Téc do thap (nbi tiép)

R Thap Cao
TREN z £ an

4 Cao Thap Toc do cao (song song)

Cao Cao

Rale cén tir

NHH

() Ligp tir OFF, nhigt 4§ muée tisp

ECU AC

Hized
a

Kaole 2

Clng
trung dp|

Cing e
i 8y
e
Elhlnﬂ_l

{2) L1 hyp tir OFF, nhigt 44 nude cao
Rale cim tir

ECU A/C

.

déu cao
Role cim tir

) Li hyp tir ON, ap sudt mai chit vi nhigt 4§ nuoe

ECU A/C]

2

(D
[ o~ |

I

B
en

3) Li hyp vir ON, ap suit linh chit va nhife 46 nwoe thi)

Role cin tir

ECU A/C

Hinh 6. So' do nguyén 1y lam viéc ciia hé thong.

2.4. So' @6 khéi va lap trinh

2.4.1. So db khoi

Khéi 130 Bluetooth, chuyén déi, CB

fin higu DOK
Lsircang ke

Hinh 7.

So dé khoi
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2.4.2. Chwong trinh lap trinh nhw sau:

#include <DHT U.h>

#include <DHT.h>

#include <LiquidCrystal 12C.h>

#include <Pushbutton.h>

LiquidCrystal 12C led(0x27,16,2); // set the LCD
address to 0x27 for a 16 chars and 2 line display

#include "SoftwareSerial.h"
const int relay[6] = {2, 3,4, 5, 6, 7};

#define DHT READ INT 500
#define DELAY OFF TIME 20000

#defineR_ X 8
#define T X 9

SoftwareSerial ble(R_X, T_X);

#define DHTPIN 10

#define DHTTYPE DHT11
DHT dht(DHTPIN, DHTTYPE);
Pushbutton btnAC (11);
Pushbutton btnFanOff (A0);
Pushbutton btnFanl (Al);
Pushbutton btnFan2 (A2);
Pushbutton btnFan3 (A3);

// Khai bao bien chuong trinh
bool system_status;

bool he thong quat;

bool first _time;

float set_temp;

int fan_mode;

uint32 t sensor read timer;
uint32 t cooler on_timer;
float t;

bool new_relay;

uint32 tlcd update;

void setup()
{
// Khai bao chan relay
for (inti=0; 1< 6; i++) {
pinMode(relay[i], OUTPUT);
digitalWrite(relay[i], HIGH);

if (btnFanOff.getSingleDebouncedPress()) {
he thong quat = false;
ble.printin('f');

h
// Bat he thong quat 1
if (btnFan1.getSingleDebouncedPress()) {
he thong quat = true;
fan_mode = 1;
ble.printin('1");

// Nhan tin hieu dieu khien tu bluetooth
if (ble.available() > 0) {
char key = ble.read();
if (key >="A' && key <='Q") {
// set readTemperature
set_temp = key-'A'+16;

} else if (key =="0") {
// Bat he thong dieu hoa va quat
system_status = true; // Bat he thong dieu

hoa (ly hop, gian nong)
he thong quat = true; // Bat he thong quat

1 else if (key == 'X') {
// Tat he thong dieu hoa, khong tat quat;
system_status = false;

1 else if (key =="1") {
// Fan mode 1
fan mode = 1;

1 else if (key == "2') {
// Fan mode 2
fan_mode =2;

} else if (key =="'3") {
// Fan mode 3
fan_mode = 3;

}
else if (key =="a') {
// mo quat, khong mo he thong
he thong quat = true;
} else if (key =="'b") {
// tat quat va he thong dieu hoa
system_status = false;
he thong quat = false;
1 else if (key =="'f') {
//tat quat
he thong quat = false;

¥
Serial.println(key);
H
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}
// Khoi dong ket noi voi bluetooth

Serial.begin(9600);
ble.begin(9600);
dht.begin();

// Khoi tao man hinh lcd
led.init();
lcd.backlight();
lcd.setCursor(0,0);
led.print("Air Conditional");
lcd.setCursor(0,1);
led.print("System");
delay(1000);
led.clear();

first_time = true;
first_time = true;

}

void loop()
{

// Bat he thong
if (btnAC.getSingleDebouncedPress()) {
if (system_status) {
//Tat he thong
system_status = false; // Tat he thong dieu
hoa (ly hop, gian nong)
ble.println('x");

} else {
//Bat he thong
system_status = true; // Bat he thong dieu

hoa (ly hop, gian nong)

he thong quat = true; // Bat he thong quat
ble.println('0");

}

H

// tat quat

// Dieu khien relay

if (he _thong_quat) {

// Bat quat

digital Write(relay[2], LOW);

if (fan_mode == 3) {
digital Write(relay[3], HIGH);
digital Write(relay[4], HIGH);
digital Write(relay[5], LOW);

} else if (fan_mode ==2) {
digital Write(relay[3], HIGH);
digital Write(relay[4], LOW);
digital Write(relay[5], HIGH);

} else {
digitalWrite(relay[3], LOW);
digital Write(relay[4], HIGH);
digital Write(relay[5], HIGH);

}

} else {
// Tat quat
digital Write(relay[2], HIGH);
digital Write(relay[3], HIGH);
digital Write(relay[4], HIGH);
digital Write(relay[5], HIGH);

if (system_status) {
// Neu nhiet do moi truong lon hon thi dieu hoa
if (t > set_temp && (millis() - cooler_on
timer > DELAY OFF_ TIME || first_time)) {
digital Write(relay[0], LOW);
digitalWrite(relay[ 1], LOW);
first time = false;

// Neu nhiet do moi truong thap hon hoac bang
nhiet do dat
// trong vong 30 giay tat may lanh
if (t <= set_temp) {
digital Write(relay[0], HIGH);
digitalWrite(relay[ 1], HIGH);
//Ghi nho thoi gian tat
if (millis() - cooler _on_timer > DELAY _
OFF_TIME) cooler_on_timer = millis();
}
} else {
// Tat het relay
digital Write(relay[0], HIGH);
digitalWrite(relay[ 1], HIGH);
b
}
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PHAN MEM DIEU KHIEN HE THONG
DIEU HOA TU XA
1[ Nhiét B§ Trong Xe : 27 6 C

Do Am Hién Tai: 37 %

CHON CHE P§
TAT HE THONG (1D  BAT HE THONG coLL FAN Téng
Ché 46 quet gié: Trung binh
wr | ao |

Hinh 8. App wng dung va giao dién
3. KET LUAN

Ung dung diéu khién diéu hoa tir xa
trén 0 t6 gitp nang cao tinh tién nghi, thodi mai
dbi v6i nguoi 1ai va hanh khach. V6i phan mém
diéu khién diéu hoa tir xa ing dung trén 6 t6 c6
vai tro rat 16n d6i voi nguoi 1ai va hanh khach
trong diéu kién thoi tiét nong birc. Ngoai ra,
hé thdng con gbp phan dam bao stic khoe cia
nguoi st dung do tranh dugc hién tuong s6c
nhiét. Phan mém diéu khién c6 thé d& dang cai
dat va st dung trén dién thoai di dong. %
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