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NGHIEN CUU CHE TAO VA THU NGHIEM MO HINH GIANG DAY
HE THONG DPIEU HOA KHONG KHi BA CHU'C NANG:
LAM LANH - SUOI AM - KHU AM

Nguyén Cong Vinh', Nguyén Thi Hong Nhung
Truong Pai hoc Su pham Ky thudt - Dai hoc Da Nang

TOM TAT

Bai bdo gidi thiéu hé¢ thong diéu hoa khong khi thyc hién ba chirc nang 1am lanh, sudi 4m va khir
am phuc vu cho sinh hoat clia con nguoi va qua trinh san xuét khi c6 nhu ciu cén thiét. Sau khi
tinh toan va xay dung h¢ thong diéu hoa, ching t6i tién hanh ché tao mo hinh véi cac thong sé ky
thuat nhu cong sudt may lanh 185W; dién tich dan bay hoi 0,082 m?% dién tich dan ngung tu
0,11 m% 6ng mao véi duong kinh 1,6 mm. Nhitng thong sb nay dwoc luya chon phit hop véi ap
sudt va nhiét d6 ctia moi chét lanh. Pong thoi, ciing danh gia cac thong s6 anh huong dén qua
trinh hoat dong ctia may. Két qua chay thir nghiém hé thong diéu hoa ¢ ba ché d6 khac nhau,
cho théy mo hinh dugc xdy dung hoat dong 6n dinh, hiéu qua lam lanh, suoi Am va khtr 4m rat
tdt, tién ich cho qua trinh str dung.
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STUDY OF THE FABRICATION AND
MODELS TEACHING SYSTEM AIR CONDITIONER THREE
FUNCTIONS: COOLING - HEATING - DEHUMIDIFICATION
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ABSTRACT

This paper introduces the air conditioning system performs three functions cooling, heating and
dehumidification serve human activities and manufacturing processes necessary as required. After
calculatiing and building air conditioning systems, we conducted manufacturing model with the
technical specifications as 185W cooling capacity, the area of 0.082 m? evaporator, 0.11 m?
condenser, capillary tube with a diameter of 1.6 mm. Such parameters were selected to match the
pressure and temperature of the refrigerant. At the same time, several parameters affecting the
operation of the machine were also evaluated. Results test of the air conditioning systems, running
in three different modes, showed that the model provided several advantages, including stable
performance, efficient cooling, heating and dehumidification very good, convenient for use.
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1. Pat van dé

Hién nay, nhu cau sir dung may diéu khong
khi ¢ nudc ta ngdy cang ting. Viéc ché tao va
lip dat may diéu hoa thyc hién hai chirc ning
lam lanh khong khi vao mua hé va suai 4m
vao mua dong da duoc trién khai va ing dung
nhiéu trong thoi gian qua [1]. Tuy nhién, bén
canh d6 viéc khir am trong khong khi 1a rat
quan trong, nghia 1a can tach mot lwong nudc
ra khoi khéng khi (lam cho khéng khi kho
hon) dé (ng dung vao qua trinh san xuét cua
mot sb nganh cong nghiép 1a rat can thiét.
Xuat phat tir y tuong d6, chung toi tién hanh
nghién ciru, ché tao va thir nghiém mé hinh
giang day may diéu hoa khong khi tich hop
thuc hién ba chirc ning lam lanh, suéi 4m va
khtr am c6 thé &p dung hiéu qua trong giang
day ky thuat chuyén nganh.

2. N§i dung nghién ciru

2.1. So dé nguyén ly va qud trinh lam viéc
ciia h¢ thong

Hé thdng diéu hoa khong khi hoat dong theo
chu trinh ngugc v6i bon qué trinh chinh & cac
nut cia md hinh nhw sau [2]:
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Hinh 1. D6 thi T - s ciia mdy diéu hoa

Qua trinh nén doan nhiét hoi moi cht tir ap
suét théip, nhiét do thép 1én ap suét cao nhiét
do cao trong may nén hoi (1-2); qué trinh
ngung tu da phin ding nhiét, dang ap trong
thiét bi ngung tu va thai nhiét cho méi truong
(2-3); qua trinh tiét lvu ding entanpi ctia moi
chat léng qua van tiét luu tir 4p sudt cao
xudng ap suat thip (3-4); cudi cing 1a qua
trinh bay hoi dang 4ap, da phan dang nhiét &

nhiét d6 va ap sut thép thu nhiét ciia moi
truong can lam lanh (4-1). Cac qua trinh nay
xay dung trén d6 thi va thé hién ¢ Hinh 1.

Hinh 2. So d6 nguyén Iy tong thé may diéu hoa
khong khi ba chirc nang

Theo danh gia thuc t& so dd nguyén 1y hé
thong diéu hoa trong Hinh 2 gdm cac bd phan
sau: 1- may nén; 2- dan trao doi nhiét bén
trong chia thanh hai 16p; 3- dan trao d6i nhiét
bén ngoai; 4 va 5- van dao chiéu; 6, 7 va 8-
cac loai 6ng mao; 9- van mot chiéu; thiét bi
diéu khién; hé théng duong 6ng din; dong hd
do; cam bién nhiét do va do am. Ngoai ra céc
thiét bj khac duoc lwa chon pht hop v6i may.

Khinag b
0
Vo phviag

i

Hinh 3. So 6 nguyén Iy mdy diéu hoa khéng khi ¢
ché dg lam lanh

Hinh 4. So @6 nguyén Iy mdy diéu hoa khong khi &
che do swoi am
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* O ché d6 lam lanh: Hoi cao ap sau khi ra
khoi may nén dua dén dan trao d6i nhiét bén
ngoai (3) thai nhi¢t cho moi truong lam mat la
khong khi, sau d6 ngung tu lai thanh 16ng cao
ap di qua van mot chiéu (9) r6i di qua thiét bi
tiét luu 1a 6ng mao (6). Tai day, moi chat lanh
giam 4p suit va nhiét do thanh long ha ap roi
dén dan trao d6i nhiét bén trong (2) thyc hién
trao d6i nhiét va lam mat khong khi trong
phong. Trong dan bay hoi, mdi chét lanh hoa
hoi, dugc may nén (1) hat vé va tiép tuc chu
trinh méi. Puong di cia moi chét lanh dugc
thé hién trén Hinh 3.

* O ché do sudi Am: Vao mua dong, khi can
sudi 4m khong khi trong phong, lic nay dan
trao d6i nhiét bén trong (2) va bén ngoai (3)
duoc hoan dbi ddi cho nhau nhd hai van dao
chiéu (4 va 5). Can chi y mot diéu, trong qua
trinh hoat dong dé tranh truong hop dong
bang nhiéu ¢ dan bay hoi. Chung ta can cai
dat ché cho sudi Am cho dan bﬁng cach thinh
thoang dao chiéu chuyén dong ciia moi chat
lanh. Dan ngung tu tré thanh dan bay hoi va
duong di ctia moi chit lanh dugc thé hién trén
Hinh 4. Do yéu cau ting tré luc dong chay [2]
khi may diéu hoa l1am viéc & ché do sudi am,
can phai bd tri thém mot doan dng mao phu
(7). Tuy nhién, & ché d6 1am lanh, doan 6ng
mao phu nay dugc ngit ra nhd van mot chiéu
(9). Puong di ciia méi cht lanh dwoc thé hién
trén Hinh 4.

Clm
" S

Hinh 5. So @6 nguyén Iy mdy diéu hoa khong khi &
ché do khw am

* O ché d6 khir 4m: Khi can giam bt luong

4m cua khong khi trong phong, chung ta

chuyén sang chay ché d¢ khir am. Véi cach

bd tri dan trao doi nhiét duoc chia thanh hai

e ——.— =

16p, 16p ngoai dong vai tro 1a dan bay hoi, 16p
trong dong vai tro 14 dan ngung tu. Qua trinh
khir &m nhat thiét phai c6 hai qué trinh xtr 1y
khong khi theo thir tu: Khong khi trong phong
dau tién sé di qua dan bay hoi. Tai ddy khong
khi s& dugce 1am lanh, 4m ngung tu va dugc
thai ra ngoai. Sau d6 khong khi kho di qua
dan ngung tu (16p trong) va dugc gia nhiét dé
ha thap d6 4m twong d6i nham lam ting kha
niang nhan am cua khong khi trong phong.
Hoi cao 4p tir may nén di vao dan trao do6i
nhiét bén ngoai (3) va ca 16p trong ctiia dan
(2). Long cao ap tir dan (3) di theo mot nhanh
clia 6ng mao (6), con long cao ap tir 16p trong
ctia dan (2 ) di theo 6ng mao phu (8) dé vao
dan bay hoi (phan phia trudc cua dan 2).
Puong di ciia méi chit lanh dugc thé hién
trén Hinh 5.

Hinh 6. M6 hinh mdy diéu hoa ba chic ning

Pé thyc hién dugc ba chirc ning khac nhau,
hé thong can phai sir dung van dao chiéu 4 co
(4 ctra) va van dao chiéu 5 c6 (3 cira). Moi
chat lanh chuyén dong trong duong dng thay
ddi & cac ché do khac nhau tiy theo muyc dich
nhu ciu sir dung. Qua trinh dao chiéu giita
cac ché d6 mat khoang 10 gidy. Trong qué
trinh déo chiéu xay ra hién twong hoi néng co
ap suét cao tran vao duong hit. Ap suat dau
day tut xudng mot chuat rdi lai trd vé gia tri
ban dau. Ap suit ting 1én roi lai dan ha
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xubng. Cuong d6 dong dién ting 1én chut it
rOi tir tlr trd lai gia tri on dinh ban dau. Dién
bién cua 4p sudt va cuong do dong dién
khong dién ra dot ngot. Bé dam bao van dao
chiéu 1am viéc duoc binh thuong, chénh léch
ap suat giita hai bén cao 4p va ha ap it nhét
phai dat 3,5 bar [3].

2.2. Ché tao mé hinh

Trong mo hinh may diéu hoa khong khi dugc
thiét ké va ché tao ¢ Hinh 6, nhiét d§ ngung
tu ciia moi chat lanh R22 duoc khao sat &
45°C tuong tng véi ap sudt 16,5 bar va nhiét
d6 bay hoi & 5°C twong tng voi ap suit 5,5
bar. Kha ning bay hoi va hap thu ning lugng
cling duoc xét dén trong muc nay.

Véi cac thong sé ban dau nhu chon may nén
kin cong suét lanh 185W; méi chat lanh R22;
nhiét d6 ngung tu t, = 45°C; nhiét d6 bay hoi
to = 5°C; duwa vao db thi, tra bang va tinh noi
suy. Két qua xac dinh dugc thong sd trang
thai cac diém nat cia chu trinh va cac dai
luong sau [3]:

- Nang suét lanh riéng cta chu trinh: qo = i}~
iy = 159 (kJ/kg)

- Ning suat nhiét ngung tu riéng: qu = i - i3 =
193 (kJ/kg)

- Cong nénriéng: | = i,—i; = 34 (kJ/kg)

- Luu lugng hoi hat vao xy lanh may nén:

Q, 185
=<0 =~~~ -0,00032
0. 159 (kals)

- Dién tich trao d6i nhiét cua dan ngung tu

. Q Q 2
dugc tinh theo [4]: F =—%=—*—; (m
ugc tinh theo [4] 0. KA (m9)

- Dién tich trao doi nhiét cia dan bay hoi
duge tinh theo [4]: F, = D — kQ_ot - (m?)
Theo [5] chon d0 chénh nhiét d6 trung binh
logarit Aty = 6°K; Aty = 7°K ; nang sut nhiét
ngung tu Q, = M.gx = 223,5 W ; ning suat
lanh ctia may nén Qo = 185 W ; hé sd truyén
nhiét ke = 342 W/m?.K ; hé sé truyén nhiét ko
= 320 W/m?.K. Két qua tinh toan dugc Fy =
0,011 m*; Fo = 0,082 m?

3. Két qua van hanh may

Hinh 7. C&c thiét bi do khi van hanh mdy
Trong qua trinh hoat dong ctia may diéu hoa
khong khi, chung t6i da sir dung cac thiét do
nhu Hinh 7 gom:

- Pdng hd dé do 4p suit moi chat lanh trong
hé théng ¢ phan cao 4p va ha ap.

- Bién tré dé cai dat nhiét do trong phong theo
y mubn, khi dat nhiét do may s& tu dong
ngung hoat dong.

- Nhiét ké dé theo ddi sy thay d6i nhiét do
trong phong.

- Am ké dé theo ddi sy thay d6i do 4m twong
dbi trong phong.

- Ampe kim dé theo ddi cuong do dong dién
trong qua trinh may hoat dong va kiém tra
luwgng ga nap vao.

D% s tuong dod 1~
Shictdde ()

" " » A rdl - - -

Thot glan chay mas (phat)
Hinh 8. Su thay doi nhiét va dp am 6 ché dé lam lanh
* Véi cac diéu kién ban diu ¢ ché do lam
lanh vao mua h¢ (nhiét d¢ trung binh ctia méi
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truong 38°C, d6 4m tuong ddi 76%, thoi gian
may hoat dong 60 phit). Khi hé thong bat dau
hoat ddng, nhiét d6 cuia phong lanh ha thép rat
nhanh do chénh Iéch nhiét gitra moi chét lanh
va moi truong 16n, sau d6 qua trinh nay dién
ra chim lai. D6 4m tuong ddi cua khong khi
am duoc giam dan tir 76% xudng 52 % 1a do
moét luong am da duoc tach ra dudi dang
nudc ngung. Cudng d6 dong dién va ép sut
lam viéc ciia may kha 6n dinh trong sudt qua
trinh lam viéc. Sy thay doi nhiét d6 va do am
ctia khong khi trong phong dugc thé hién trén
Hinh 8.

* Véi céc diéu kién ban dau ¢ ché do sudi am
vao mua dong (nhié¢t do trung binh cia mobi
truong 20°C, d6 4m twong ddi 81%, thoi gian
may hoat dong 60 phut). Luc nay van dao
chiéu chuyén sang ché do suoi 4m, moi chét
lanh tr mdy nén di vao dan trao ddi nhiét
trong phong. Nhiét d¢ cia phong dugc nang
dan 1én dén 27°C, d6 4m tuong ddi cua khong
khi am thay d6i khong dang ké, cuong do
dong dién va ap suat lam viéc ctia may kha on
dinh trong subt qua trinh lam viéc. Dé tranh
su dong bang & dan trao d6i nhiét phia ngoai,
chung t6i thinh thoang déo chiéu moi chat
lanh giita hai dan. Sy thay ddi nhiét do va do
am ctia khong khi trong phong duoc thé hién
trén Hinh 9.

D6 am twong dal (.

Nhict do o

[0 10 n o “w ~ - 0

Fhirl glom ebhgy may (phwt)

Hinh 9. Si thay déi nhiét va dé am ¢ ché di suci am
* Khi can ting cudng khir 4m trong phong dé
lam khong khi kho hon, ltc nay van dao chicu
chuyén sang cheé do khir am, dong thoi dan
trao do6i nhiét bén ngoai (3) va l6p trong cua
dan (2) dong vai tro la dan nong. Khong khi
s€ duoc khir am ¢ dan lanh va lugng am tach

ra dudi dang nudc ngung, rdi qua dan nong
phia trong dé ha thdp d6 4m tuong d6i nhim
tang cuong kha nang nhan am cua khong khi
va ngudn am trong phong. Trong qua trinh
hoat dong dé thay vai trd khir 4m, chung toi
d3 diéu chinh lwong mdi chit lanh vao hai dan
sao cho luong nudce tach ra cang nhiéu cang
t6t va may nén khong bi qua tai. Quan sat cho
thdy, khi may hoat dong & ché do khar am,
luwgng nudc da tach ra nhiéu hon & ché do lam
lanh. Tuy nhién, lugng nudc trong khong khi
ngung tu dugc phu thudc kha nhidu yéu t6 [5]
nhu két cdu dan lanh; téc d6 gio; hidu nhiét
d6 vao ra... Van dé nay chiing t6i s& nghién
ctru k§ trong s béo tiép theo.

4. Két luan

Dua trén qué trinh thiét 1ap co so 1y thuyét,
ching t6i di ché tao thanh cong mé hinh
giang day thuc hanh, c6 thé dugc ap dung
hiéu qua trong giang day ky thudt chuyén
nganh. Két qua cho thay hé théng hoat dong
on dinh, an toan va rat tién ich cho qué trinh
sir dung. So v6i may diéu hoa khong khi hai
chirc niang, hé thong nay chi bd sung thém
van dao chiéu (5) va két cdu dan trao d6i nhiét
(2) c6 thay d6i nhung da thuc hién tich hop ba
chuc nang, diéu nay noi Ién sy tién ich ctia hé
théng. Tuy nhién qua trinh van hanh, lap dat,
hu héng va chi phi ban dau cua hé théng s&
tang 1én dang ké.

Lo&i cam on

“Nghién ctru nay duoc tai trg boi Quy phat
trién Khoa hoc va Coéng nghé cta Trudng Dai
hoc Su pham KJ thuit - Pai hoc Pa Nang
trong dé tai Cap co s¢ nam 2019”.
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