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ABSTRACT

The use of heat pipe can reduce energy consumption when it is combined with the air
conditioner. It can make overcooling and reheating which can greatly increase the mois-
ture removal ability of an AC system. With heat pipe, the AC unit will be smaller, so will
be lower equipment investment and less maintenance. It’s suitable for use in weather
conditions of south of Vietnam.

TOM TAT

Ong nhiét co thé lam gidm nang luong tiéu thu khi n6 két hop voi mét hé thong diéu hoa
khéng kh/’.,Né cé‘thé lam qua lanh hay g{a nhiét tré lai dé,téch ra mét lgng am I6n trong
mét hé thong diéu hoa khQng khi. Vo&i 6ng nhiét, hé thc?ng diéu hoa khéng khi sé nhé
gon hon. Do vay, chi phi dau tw cho hé thong nay sé thap hon, chi phi bao dudng giam

xubng. N6 rat phu hop dé str dung trong diéu kién thoi tiét mién nam Viét Nam.

I. PAT VAN PE

Ngay nay, ciing voi sy phat trién kinh té
ctia ca nude, nhu cau vé ky thuat lanh noi
chung va diéu hoa khong khi néi riéng dang
gia ting manh mé&. Hau nhu tat ca cic cao
dc, nha hang, khach san, truong hoc, bénh
vién, ... déu c6 trang bi h¢ théng diéu hoa
khong khi nhim tao moi truong hoat dong
thoai mai cho con ngudi. Trong diéu kién
khi hau nudc ta, dat biét 1a ¢ cac tinh phia
Nam Viét Nam, hé théng diéu hoa khong
khi sit dung may lanh nén hoi phai thuc
hién c4 nhi€ém vu lam lanh khong khi va
tach Am dé dat dén moi trudng diéu hoa can
thiét (nhiét d6 22 - 26°C va d6 4m tuong
dbi 50 - 60%). Dé thuc hién nhiém vu tach
am, may lanh phai lam lanh khong khi dén
nhiét do duéi nhiét do diém swong cua
khong khi nén ton nhiéu ning lugng dién.
Ung dung 6ng nhiét vao trong hé thong
diéu hoa khong khi s& gop phan giam tiéu
hao loai ning lugng nay. Bai viét nay xin
ban vé kha ning ung dung hé thdng diéu
hoa khong khi két hop dng nhiét (PHKK-
ON) trong diéu kién céc tinh phia Nam Viét
Nam ciling nhu pham vi 4p dung cua no.

II. PHUONG PHAP NGHIEN CUU

2.1 Tinh hinh nghién ciru va &ng dung
hé thong PHKK-ON

Hiéu qua kiém soat hut 4m bang dng
nhi¢t dugce nghién ctiru boi Roy Johannesen
va Michael West, truong Dai hoc Florida
nam 1991. Wang, C, ... cling da nghién
ctru véi dé tai img dung cua dng nhiét trong
diéu hoa khong khi.

Kiém soat do 4m béng 6ng nhiét da duoc
mot s6 cong ty trén thé gidi ung dung, tuy
nhién cling chua nhiéu. Cong ty Heat Pipe
Technology, Inc dugc thanh 1ap vao nam
1983 boi1 6ng Khanh Pinh. Cong ty nay da
nghién ctru nhitng Gng dung méi cua éng
nhiét dé dua ra thi truong. Bing nguyén ly
dng nhiét trong hé thong diéu hoa khong
khi, hiéu suat hat am tang cao, lugng am
lay ra tang tir 30 dén 50%. Gan day PT Met-
ropolitan Bayu Industry da dua ra mot san
pham moéi dung éng nhiét trong diéu hoa
khong khi véi thuong hiéu EZONE. Vi h¢
théng diéu hoa khong khi két hop dng nhiét
s& tiét kiém khoang 20-30% ning lugng va
kich ¢& hé thdng diéu hoa khong khi giam
nhd hon 15-20% kich thudc ban dau.
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O Viét Nam, TS Tran Vian Vang va PGS.
TS Hoang Ngoc Pong ciing di nghién
ctru stir dung 6ng nhiét trong truong trong
hé thong diéu hoa khong khi. Hai tac gia
trén chua lam thi nghiém hé thong ma chi
dung lai & mtc d gidi thi¢u nguyén 1y hé
théng va tinh thr mét hé théng diéu hoa
khi khong ¢ va c6 lap 6ng nhiét. Két qua
cho thay nang luong tiét kiém khi st dung
dng nhiét 1a 30% [2]. Hién nay, Viét Nam
chua c6 mot hé thong diéu hoa khong khi
két hop 6ng nhiét nao dang sir dung.

Viét Nam 1a mot trong nhitng qudc gia
nam trong vung nhiét d6i. Trong do, cac
tinh khu vuc phia Nam c6 nhiét d§ ngoai
troi trén 26°C chiém khoang trén 60% tong
s6 gior trong nam va sé gio co do Am twong
d6i ctia khong khi ngoai troi 16n hon 70%
chiém khoang 85% tong s6 gio trong nam.
Vi diéu kién nhiét d¢ va do am trén, nhu
cau diéu hoa khong khi 1a rat 16n. Hién nay,
tiéu chuan ving nhiét do thoai mai trong
diéu hoa khong khi cac tdoa nha ¢ pham vi
nhiét do 24 - 26°C va do am twong d6i 50
— 60%. Theo d6 thi hinh 1 thi & diéu kién
nhiét d6 27°C, d6 am tuong ddi 45% con
ngudi cam thiy thoai mai hon & diéu kién
nhiét do 25°C, d6 4m tuwong dbi 55%. Cho
nén dng nhiét rat phu hop dé duoc dua vao
st dung cho hé thdng nay.
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2.2 Nguyén ly hoat dong ciia h¢ thong
DPHKK-ON

Khi lap 6ng nhiét vao dan lanh (ON-
DL), khong khi s& duoc lam mat so bo dén
nhiét d6 thap hon can thiét trudc khi vao
dan lanh, do vay nhiét d¢ khong khi s€ dén
g?m nhiét do dong suwong hon, va lugng am
s& lay ra nhiéu hon. Sau d6 khong khi ra
khdi dan lanh dugc gia nhiét tro lai bdi 6ng
nhiét dé nhiét do dat dén diéu kién thoai
mai ciia con ngudi rdi di vao phong can
diéu hoa khong khi.
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Hinh 2: Ngu,yén Iy hoat dong
ciia h¢ thong DPHKK-ON
Pé thay rd hon nguyén 1y hoat dong cua
hé thong, chung toi da 1ap trinh mo phong
dong hé thong diéu hoa khong khi Water
Chiller két hop 6ng nhiét (Hinh 3).

Hinh 3: Mé phéng dong hé théng diéu hoa
khong khi trung tam water chiller bang phan
mém Macromedia Director 8.5
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2.3 Tinh ning lwong tiét kiém trong hé
thong PHKK-ON

Pé tinh ning lugng tiét kiém trong hé
thdng PHKK-ON, tac gia di chon cong
trinh diéu hoa khong khi cho toa nha trung
tam 12 tﬁng cua truong Pai hoc Su pham
K§ thuat Tp. HCM lam ddi twong nghién
ctru va danh gia. Toa nha c6 129 phong véi
dién tich san 10908 m*. Nhiét d¢ va d¢ 4m
trong phong 26°C va 65% ; nhiét do va do
am ngoai troi 35°C va 80%. Hé thong su
dung so dd tuan hoan khong khi mét cap.
Téng nhiét hién cua hé théng 710 kW, téng
nang suit lanh 1077 kW. Tong lugng khong
khi tuoi cdp cho hé thdng 3850 /s, luong
khong khi di qua dan lanh thoi vao phong
73363 /s [5]. Két qua nay da duogc kiém tra
boi phan mém tinh tai nhiét cua Daikin.

Nhiét d6 diém hoa tron duoc xac dinh:

t =LTNt2 - L LLN t
_ 3850 73363 -3850 26
73363 73363
=26.5°C

Nhiét do khong khi ra khoi dan lanh:
t, =ty +BF (t;—1,)
=17.5+0.1(26.5-17.5)
=18.5"C

Néu ldp 6ng nhiét vao cac FCU, luong
nhi¢t khong khi nhan tir phan ngung cta
ong nhiét:

Qon = G(i4' _l4)
=0.00121L (i, —i,)
=0.00121-73363(57 - 51)

=532kW

(Chon d¢ gia nhiét khong khi khi qua
phan ngung tu cua 6ng nhiét Ar=5°C
hayt, =18.5+5=23.5°C)

Luong nhiét nay chinh bang luong nhiét
khong khi cap cho phan bay hoi ciia dng
nhiét ¢ duoc lam mat so bd. Do véy, nhiét
do di vao dan lanh luc nay la:

t, =t G
G-cp
64— 532
0.00121-73363-1
=21°C

Toéng ning suat lanh khi co lip 6ng
nhiét:
0, =G(iy—1i,)
=0.00121-73363 (60 - 51)
=T799kWw
Ning luong tiét kiém khi sir dung 6ng
nhiét:
AQ=0,-0, =1077-799 =278kW
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Hinh 4a: Biéu dién hé théng truyén
trén do thi t-d
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Hinh 4. Biéu dién hé thong két hop éng nhigt
trén do thi t-d
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III. KET LUAN

Két qua tinh toan & trén cho thdy ring
dua 6ng nhiét vao trong dan lanh ctia hé¢
théng diéu hoa khong khi s& lam tiét kiém
dugc khoang 26% ning lugng tiéu thy. Két
qua ndy phu hop vé6i két qua tinh toan trong
tai liéu [2] va cia PT METROPOLITAN
BAYU INDUSTRY. Nhu vay, hé thong nay
tmg dung rét tét trong diéu kién khi hau cac
tinh phia Nam Viét Nam va hé thong cang
16n thi thoi gian thu hdi vén cang ngan.
Chung ta cang thay rd hiéu qua tiét kiém
nang lugng ctuia tng dung nay cho nhiing
hé thdng diéu hoa khong khi trung tam co
cong suit 16n. Tuy nhién, ddy méi chi la
nhirng tinh toan Iy thuyét, rit can c6 mot hé
théng thuc té dé kiém nghiém.
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