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Design of Heat Pipe Ice-Cooling Air Conditioners for
Student Dormitories

XIE Jihong,LIU Yunliang,SHI Xueke, JIA Xiaomin, CHEN Dong

(College of Mechanical Engineering, Tianjin University of Science & Technology, Tianjin 300222, China)

Abstract; When traditional vapor compression refrigeration air conditioners were used in student dormitories, there were
some difficulties, such as arge power load and initial cost. So the heat pipe ice-cooling air conditioner was put forward,
which took ice as its cooling source and used heat pipes to transfer ice cooling energy to indoor air. The air conditioner
was composed of ice container, heat pipe type heat exchanger and fan, and the ice was made during electricity hollow-
price period and transported by out-campus companies. Two air conditioner structures and their characteristics were
given with the ice container be up and down respectively. The ice container, fan and heat pipe type heat exchanger of
the air conditioner were designed, and its initial cost, electricity power and performance under different working
conditions were calculated and analyzed. The result shows that the electricity power and initial cost of the novel air
conditioner are 1/20 and 1/4 of that of the traditional air conditioner respectively and it is very suitable for student
dormitories.
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Figure 1  Structure of the heat pipe ice-cooling
air-conditioner for student dormitories
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Figure 2 Arrangement of the heat pipe heat exchanger

#

B EIk
¥ \ ‘ / =}
%Eﬁ\ .
l
K -
N
u
20

B3 ERKETTFEHR
Figure 3  Diagram of a heat pipe
mm; YU AE VKK IR -G T, B 2 it R i
B R Ry BRI R, 3 SRR 0. 25 mm , 33 fy [ £ B
1.75 mm , B4 F 3 S 0598, ROF 2 40 mm %
40 mm , BN S SR BLUR 0. 85 m*/m,

A SR HARAR IR B O 27 °C, S S b s
TR 17 C K KR ER 2 °C 5 48 N TR
JE R 12 °C IV o 1y

[ |

=3 14nDyay ALy
600
3.14 x16 x0.016 x220 x 10

AL, B BEK B /min B AR D,
w7 ) A R TR S SN 60
#2/C,

P BB

Qx 600
L, “n Vo, AL 716 x0.85 x30 x 10 =0.147 m

=0.34 m (4)

(5)
U Ly BV BER I/ m s f Ry B R 2 S A
HIRY (m” » m™") 5ol 23 S5 ) 1o e 4 R

(W em™ -« C") 5 A, a5 I N T 81
e 2/C .
3 SR R i i XL
_ Vi~ 0.05
L,W, ~0.147 x0. 16
Ko, s o AT E/ (m -
B RGE T /m, 2 LK 2,
PN T AL 2R H R134a, BRIV T 5T 78 14 &
25 g0 YTARIREE R 12 CHE, TAEE 12954 0. 44
MPa''"*/
3 #MENNKFIRZEANE TN A S
1) 7=
DK 27 2 8 28 PR A N T 02 RS2 AE B
FESLIR A 2R ] WA RS PR~ AR R 2 () T
BT, AR R FE A il —HEAS [R) 25 B 1 vk il 8 7% sh 2
], 2 AT ARG 0 LA B R3S A Ry B DA 27 A FH T B
WA (228 W B/ NS 1 A AN A 5 UK LR Al LA BT
i 10 ~ 15 kg AR, BRI (40 21: 00 —22:00)
PFKEE TP IB B 2AL 222 AR O TR e M SK
2) WA HHL YR
PL4 NIR2EEE S B ), k25 2524 130 T, KWL
2 80 Ju, AE 2 200 JT, HAh 2 50 JT, 21144 460 JG,
2B T ABLFER , D%k 10 W,
3) AR THiERE
M R E AR, % A PR B A AR Ak, H
FEART R N
Q. =1000V,p,Cp,At,, (7)
0, =0.5nf, Ly, (T, —0.5At, =2) . (8)
A QA P 2/ W Vo it 3 A By a8
W/ (m’ - s7 ) sp  NEREE/ (kg - m 7)€,
AHIE/ (kg - kg™ - C71) 5 Ar oA R IV
R BB/ Cosn S BVERH /R f, S IVE T A B
PR RAMEAR I BY (m® - m ™) 5L, I R B
JE/mya, WA S G A AR R (W em ™ - C 1)
TWHENERE/C,
K (7) 5 (8) WAL, Al A i 5 % N IR EE 1Y ¢
Fo MR H 30 C % 26 CARMLRT, 1225 i
AR 4 FR (B n =16,f, =0.85 m*/m, L, =
0.147 m,a, =30 W/(m” - °C),V, =0.05 m’/s) ,
4 ZEig
PAF LKA 22 A N B 2 PR oK v U, S
Wk i i m NS, BA G5 A0 E RE AT
Bl TOT LA SRR A AR s A 174,

=2.1 m/s (6)

(CF

s );WHﬂ‘j



- 90 - FZETHI# Light Industry Machinery

2014 5 A

690 1

660

QE/W
o
)
IS

600 -

570 |

Tar/C

B4 wleZzREAREN TR
Figure 4 Change of cooling capacity
with indoor temperature
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