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ABSTRACT

This research focuses on the study, design, and fabrication of
an automotive air conditioning model. The aim is to improve
understanding and performance of vehicle AC systems, ensuring
passenger comfort and energy efficiency. It begins with analyzing
current technologies, followed by designing an innovative AC
system. This design is built into a prototype using advanced
materials to enhance cooling efficiency and reduce environmental
impact. The prototype undergoes testing under various conditions,
and the results refine the design. The research concludes with
recommendations for real-world automotive applications,
emphasizing benefits in comfort, energy use, and sustainability.
TOM TAT

Nghién ciru nay tdp trung vao viéc nghién ciwu, thiét ké va ché
tao mé hinh diéu hoa khong khi trén 6 t6. Muc tiéu la cdi thién hiéu
biét va hiéu sudt ciia hé thong diéu hoa khong khi, dam bdo sw thodi
mdi cho hanh khach va hiéu qud nang lwong. Nghién civu bdt dau
bﬁng viéc phan tich cac cong nghé hién tai, sau do thiét ké mot hé
théng diéu hoa sang tago. T hiét ké nay dwoc ché tao thanh mét
nguyén mau sir dung cdc vt liéu tién tién dé nang cao hiéu qua lam
mat va giam tac dong méi trwong. Nguyén mau dwoc thir nghiém
trong cdc diéu kién khdc nhau va két qua dioe sir dung dé tinh chinh
thiét ké. Nghién ciru két ludn voi cac khuyén nghi cho img dung thuc
1é trén 6 16, nhan manh loi ich vé sw thodi mdi, tiéu thu nang luong

va bén viing.
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1. GIOI THIEU

Hé théng diéu hoa khong khi (AC) trén 6 t6
dong vai trd quan trong trong viéc dam bao su
thoai mai cua hanh khach va duy tri nhiét do ly
tudng bén trong xe, ddc biét trong nhiing diéu
kién thoi tiét khic nghiét. Su phat trién ciia nganh
cong nghiép 6 to da tao ra nhu cau ngay cang cao
dbi v6i cac hé théng AC hiéu qua va than thién
véi moi truong. Nghién ctru, thiét ké va ché tao
mo hinh diéu hoa khong khi trén 6 t6 khong chi
gitip ning cao hiéu biét vé cac cong nghé hién cb
ma con mo ra nhitng hudng di méi cho viée cai
tién va téi vu hoa hé théng nay.

Trong bdi canh bién do6i khi hau va yéu cau
ngay cang khit khe vé hiéu qua ning lugng, viéc
cai tién hé thdng diéu hoa khong khi 6 t6 1 can
thiét dé giam tiéu thu nhién liéu va giam thiéu tac
dong moi truong. Nghién ctu nay s€ tap trung
vao viéc phan tich cac cdng nghé hién co, tu do
thiét ké va ché tao mot mo hinh diéu hoa khong
khi 6 6 tién tién. Qua trinh thiét ké s& sir dung cac
vat liéu va cong nghé maoi nham cai thién hiéu
sudt lam mat va tiét kiém ning luong.

Bang cach xdy dung va thir nghiém mot nguyén
mau, nghién ciru s& danh gia hiéu sudt ctia hé thong
trong cac diéu kién khac nhau va dua ra nhiing cai
tién can thiét. Két qua ciia nghién ctru khong chi
dong gop vao viée cai thién chit lugng hé thdng
diéu hoa khong khi 6 t6 ma con cung cip nhitng
kién thirc quan trong cho viéc phat trién cac giai
phap céng nghé méi, bén viing va hiéu qua hon
trong tuong lai.

2. PHUONG TIEN VA PHUONG PHAP

Nghién ciru, thiét ké va ché tao mé hinh diéu
hoa khong khi trén 6 t6 dugc thuc hién thong qua
cac budc chinh sau:

- Phan tich va tong hop tai liéu

- Thiét ké hé théng

- Ché tao nguyén mau

- Thur nghiém va danh gia

- T6i wu hoa thiét ké

- Pé xuét va tng dung thuc té
3. KET QUA VA THAO LUAN
3.1 Co sé li thuyét

Hé théng diéu hoa khong khi trén 6 t6 1a mot
hé théng phtic tap, bao gdm nhiéu thanh phan
hoat d6ng cing nhau dé kiém so4t nhiét do, d6 4m
va chéat luong khong khi trong cabin xe. Cac
thanh phan chinh cia hé théng bao gdm may nén
(compressor), dan ngung (condenser), dan bay
hoi (evaporator), van tiét luu (expansion valve),
va quat gio6 (blower) [1],[2].

3.1.1 Chikc nang cuia hé thong diéu hoa khong khi
trén o té

Hé théng diéu hoa khong khi trén 6 to co ba
chttc nang chinh:

- Lam mat (Cooling): Ha nhiét d¢ khong khi
trong cabin xe dé tao ra moi trudng thoai mai cho
hanh khach.

- Khir 4m (Dehumidification): Giam dé am
trong khong khi dé tranh hién tuong mo kinh va
tao cdm gidc dé chiu.

- Théng gi6 (Ventilation): Cung cdp ludng
khong khi tuoi va loc bui ban, mui héi tir bén
ngoai dé dam bao chat luong khong khi trong
cabin [3],[4].

3.1.2 Nguyén Iy hoat dong

Nguyén 1y hoat dong ctia hé théng didu hoa
khong khi trén 6 t6 dua trén chu trinh lanh hoi
(vapor-compression refrigeration cycle), bao
gbém cac bude sau:

- Nén khi (Compression): May nén hut hoi
moi chit lanh tir dan bay hoi va nén 1én ap sudt

cao va nhiét do cao.
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- Ngung tu (Condensation): M6i chit lanh &
dang khi néng ap suat cao di qua dan ngung, tai
day no toa nhiét va chuyén sang trang thai long.

- Tiét luu (Expansion): Méi chét lanh 1ong ap
suit cao di qua van tiét luu, giam ap suét va nhiét
do dot ngdt.

- Bay hoi (Evaporation): Mi chét lanh long
ap suat thap di qua dan bay hoi, hip thu nhiét tir
khéng khi trong cabin va chuyén sang trang thai
khi. Quat gi6 thdi khong khi qua dan bay hoi dé
lam mat khong khi [4],[5],[6].

3.1.3 Phdn loai hé thong diéu hoa khéng khi trén
0 to

H¢ théng diéu hoa khong khi trén 6 t6 c6 thé
duoc phan loai dua trén céc ti€u chi khac nhau:
Theo co ché diéu khién:

- Piéu khién bing tay (Manual Control):
Nguoi 1ai didu chinh cac thong sé nhu nhiét do,
tbe do quat, va hudng gié thu cong.

- Diéu khién tu dong (Automatic Control): H¢
thdng sir dung cam bién dé ty dong diéu chinh cac
thong s dua trén nhiét d6 va 36 am trong cabin.
Theo cong nghé lam lanh:

- Sir dung mo6i chét lanh R-134a: Pay 1a moi
chét lanh phd bién trudc day, nhung dang dugc
thay thé do anh hudng xau dén méi truong.

- Sir dung moi chat lanh R-1234yf: La méi
chit lanh méi, than thién véi moi truong hon.
Theo cau triic hé thong:

- Hé théng diéu hoa don (Single-zone system):
Kiém soat nhiét d6 va d6 am cho toan bo cabin.

- Hé théng didu hoa da ving (Multi-zone
system): Cho phép diéu chinh nhiét d6 va d6 am
riéng biét cho timg khu vuc trong cabin, ching
han nhu khu vye ngudi 1ai va khu vuc hanh khach
[6].

3.1.4  Cdc thanh phan chinh ciia hé thong

- Méy nén (Compressor): Tao ap suat cho méi
chét lanh va van chuyén n6 qua hé théng.

- Dan ngung (Condenser): Tan nhiét cho méi
chét lanh, chuyén no tir trang thai khi sang long.

- Dan bay hoi (Evaporator): Hap thu nhiét tir
khong khi trong cabin, 1am mat va giam dé am.

- Van tiét luu (Expansion valve): Diéu chinh
luu luong moi chat lanh va giam ap suét.

- Quat gié (Blower): Théi khong khi qua dan
bay hoi va dan ngung dé trao ddi nhiét.

Hé théng didu hoa khong khi trén 6 to 1a mot
phén khong thé thiéu trong viéc dam bao su thoai
mai va an toan cho nguoi str dung xe. Viée hiéu
13 co s& 1y thuyét caa hé thdng nay giup nghién
ctry, thiét ké va ché tao cac hé théng hiéu qua hon,
dong thoi cai thién trai nghiém nguoi dung va bao
vé moi truong [5],[6].

3.2 Thiét ké ché tao mé hinh
3.2.1 Thiét ké khung mé hinh

Mo hinh duoc thiét ké theo ban v& (hinh 1)
khung chit nhat, phan trén ding dé bd tri thiét bi
diéu hoa, phén mat ban dung dé dat dung cu do
kiém hoc tap cua sinh vién, véi kich thudc cia
mo hinh: Chiéu rong tong thé: 1100 mm; Chiéu
cao tur day dén dinh: 800 mm; D0 sau tir mit trude
dén mat sau: 600 mm. M6 hinh sir dung sit 3x3
va 3x6, mat ban va ban str dung chat liéu 1a gd va

duoc trang bi 5 banh xe tién cho viéc di chuyén

1 r

Hinh 1. Ban vé thiét ké khung mé hinh
3.2.2 Thiét ké bé tri thiét bi
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MO hinh duoc thiét ké bd tri cu thé (hinh 2)
mat trudc voi hé théng dan lanh, dan néng,
quat dan lanh, quat dat nong, diéu khién nhiét
do va toc do quat, khoa dién, dén bao nguén,
dong ho do nhiét do, dong ho do dién, relay,
cAu tri... trén mit ban s& bd tri hé thong danh

pan va may nén dugc dan dong bai moter DC

dat phia dudi md hinh.

Hinh 2. Mt trueéc mé hinh hé thong diéu hoa
khong khi

3.2.3 Thiét ké hé thong danh Pan

Nhém nghién ctiru dang st dung mach ESP32
két hop v6i cac mach relay dé tao thanh mot hé
théng danh pan c6 thé diéu khién tir xa bang cach
st dung mang Wi-Fi do ESP32 phat ra (hinh 3).
ESP32, mot dong vi diéu khién cua Espressif
Systems, dugc cdu hinh dé hoat dong nhu mot
Access Point (Chtc nang Access Point cua
ESP32 la cho phép module ESP32 hoat dong nhu
mot diém truy cap trong mang Wi-Fi. Khi duoc
cu hinh 1am Access Point, ESP32 s& tao ra mot
mang Wi-Fi riéng, cho phép céc thiét bi khac két
ndi truc tiép vao no dé truy cdp vao mang ndi bo
ciia ESP32). ESP32 déng vai tro 1a trung tim diéu
khién ctia mé hinh danh pan. Khi dién thoai két

ndi v&i ESP32 qua Wi-Fi, ngudi dung c6 thé diéu

khién hé thdng danh pan qua Websever(HTML)

mot cach tir xa va thuén tién.

Hinh 3. Mach dién h¢ thong danh pan

3.2.4 Co ché hé thong Pan

Chuong trinh diéu khién cac Pan (hinh 4) bang
ESP32 bt diu v6i budc khai dau, noi n6 thiét lap
céc cAu hinh can thiét dé chuong trinh c6 thé hoat
dong. Pau tién, chuong trinh khoi tao két ndi véi
Serial Monitor dé giri va nhan dit liéu tir may tinh.
DPong thoi, cac chan GPIO trén ESP32 dugc ciu
hinh dé diéu khién cac Pan. Cac chan nay dugc
dat thanh ché @6 OUTPUT dé c6 thé bat hodc tat
céc Pan khi can. Sau khi thiét 1ap cac chan GPIO,
chuong trinh tiép tuc voi bude cau hinh WiFi AP
va dia chi IP tinh. Tai day, ESP32 duoc cau hinh
dé hoat dong nhu mot diém truy cap WiFi
(Access Point). Chuong trinh thiét 1ap SSID va
mét khau cho mang WiFi, déng thoi cAu hinh dia
chi IP tinh, gateway va subnet mask dé cac thiét
bi ¢6 thé két nbi vao mang nay voi mét dia chi [P
¢6 dinh. Sau khi mang WiFi da duoc thiét lap,
chuong trinh chuyén sang budc cau hinh server
vGi cac route diéu khién. Trong budc nay, cac
route HTTP duoc dinh nghia va lién két véi cac
ham xir Iy cu thé. Nhimg route nay xac dinh cac
URL ma client c¢6 thé gui yéu cau dén dé diéu

khién trang thai ciia cac Pan.
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Khéi dau
(cép ngudn)

Khaoi tao Serial va cai dat chan
Pan

Cau hinh sever véi
céc route diéu khién

Céau hinh wifi
va dia chi IP

vong lap xu ly
client

a

Bat dau sever

X 1y yéu cau tir
client

Cap nhat trang hai

2 Két thic
Pan twong tng

Hinh 4. So' dd co ché hoat dong ciia mach pan

Cudi cung, néu route ctia yéu cau khong ton
tai, chuong trinh s€ thuc hién budc xt 1y route
khong tim thiy. Trong budc nay, chwong trinh
gii phan hdi HTTP 404 Not Found cho client,
thong béo rang yéu ciu khong hop 16.

Trong budc tao HTML response, chuong trinh
tao va tra vé mot trang HTML vdi trang thai hién
tai cua cac Pan va cac nut diéu khién dé client co
thé tuong tac véi chuong trinh. Trang HTML nay
cung cép cac nat dé bat hodc tit cic Pan va hién
thi trang thai ctia ching. Khi tat ca cic route da
duoc thiét 1ap, chuong trinh thuc hién budc bit
dau server. Tai day, server HTTP bat dau ling
nghe cac yéu cau tir client trén céng 80 va in
thong bao "HTTP server started" ra Serial
Monitor dé x4c nhan rang server da sin sang hoat
dong. Sau khi server da dugc khoi dong, chuong
trinh vao vong 1dp chinh cua no, budc vong lap
xur ly client. Trong vong ldap nay, chuong trinh
lién tyc kiém tra cac yéu ciu HTTP tir client va
goi cac ham xu ly twong ung dua trén cac route
duogc dinh nghia trude do.

Khi mét yéu cau HTTP dugc nhén, chuong
trinh thyc hién budc xir 1y yéu cau tir client

(route). Tai day, chuong trinh kiém tra route ctia

yéu cau va thyc hién cac ham xir 1y twong tng
nhu bat hodc tit cac Pan dua trén yéu cdu cua
client. Sau khi cap nhat trang thai cua cac Pan,
chuong trinh giri phan héi HTML vé trang thai
hién tai cua cac Pan cho client. Cudi cung,
chuong trinh quay lai vong lip chinh dé tiép tuc
xtr 1y cac yéu cau tir client, va qué trinh nay tiép
tuc cho dén khi chuong trinh két thuc.
3.2.5 Ché tao mé hinh

Tién hanh dung may cit sit thanh cac kich
thude da c6 san trén ban v&. Sau khi cét cac doan
sat nhu mau c6 sin tiép tuc dung may han gia ¢
céc thanh st lai véi nhau va hoan thién md hinh
(hinh 5 - 9).

Hinh 5. Tién hanh han dinh hinh

8
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Hinh 9. Trang tri va hoan thién mo hinh

Hinh 7. Lip dit mit gb
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3.2.6 Quy trinh vgn hanh mo hinh

Budc 1: Cép ngudn motor va hop pan

Hinh 12. Bat c¢éng tic AC

Budce 3: Diéu khién nhiét do

5140 HINH TAO PAN

Hinh 11. Cip ngudn cho motor va pan
Budc 2: Bat cong tit AC dé may nén lam viéc Hinh 13. Piéu khién nhiét do
Két noi wifi:
Lan dau két ndi wifi thi phai nhap mat khau.

Mat khau: 123456789

10
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Hinh 14. Két néi
Piéu khién cdc pan:
Pan 1: Ngit relay pan 1 ngét lam quat gian

nong va quat két nude s€ quay 6 toc do cham.

Khoa Co Khi Dong Luc

He Thong Dieu hoa Khong Khi

Dieu Khien He Thong Danh Pan

Hinh 15. Pan diéu khién téc dj quat
Pan 2: Ngit relay lam quat gian lanh ngung
hoat dong

He Thong Dieu hoa Khong Khi

Dieu Kivien He Theng Danh Pan

n
i

Hinh 16. Pan quat gian lanh khong hoat dong
Pan 3: Ngit cong tic AC

4. KET LUAN
Sau qua trinh nghién cuu, thiét ké va ché tao

moé hinh hé théng diéu hoa khong khi trén 6 t6, dé

tai da dat duoc cac muc tiéu dé ra. Hé thong diéu

hoa moé phong hoat dong thuc té trén xe 6 t6, giup

nguoi hoc va nguoi nghién clru ¢6 céi nhin truc
quan vé nguyén 1y 1am viéc, ciu tao va cac thong

s van hanh cua hé théng. M6 hinh da hoat dong

dn dinh, dap tng yéu cau nghién ctru va thuc hanh

giang day. Két qua cua dé tai khong chi c¢6 y nghia
trong dao tao ma con 1a nén tang dé phat trién cac
nghién ctru chuyén sau hon vé hé thong didu hoa

0 to.
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