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Abstract In this paper, the heat storage and release properties of an active phase—change thermal storage device have been tested
under different working voltage and exhaust heat temperature. The experimental results show that: different working voltage and exhaust
heat temperature make great difference on the time and efficiency of thermal storage/release. Under higher voltage and exhaust heat
temperature, the time that the device needs to store heat is short. The increased working voltage can enlarge the temperature difference
between the hot and cold sides of semiconductor chips, and then reduce the heating coefficient. Compared to passive phase —change
thermal storage devices, the biggest advantage of the device is the adjustability of working voltage. Therefore, much higher heat storage/
release properties can be assured by adjusting working voltage within a reasonable range. At the same time, the device overcame the
mismatch of thermal energy supply and demand sides on time, place and intensity in the process of recycling low—temperature waste heat,
which cannot be improved by passive phase—change thermal storage devices.
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0 518

TR BE TR D B i R 2 T i TR VIR R
It 5.1 5% $) 338 5C 3, Shamsundar F1 Srinivasan™i&% i 7 —Ff
s AE MR A, IR AT E R O IR BEY .
Banaszek 512X >R T8 xC 45 # 0 fift B 266 & AT 1 3IB 5 5
B FgE . B B ZEPH1 Horbaniue ZE¥43 51 F 1992 4E F1 1999

BAG B 4. 2010-12-03 ;45 = B 1 :2011-02-27

BT T EPGURVE AR . B0 SCREPE ST IR PV A
& AT B S N, BT T — R SO A A A
fr JFHEAT T PRI SCIRAT T . H AT, B & 2R AP
fRTIE 2 B, O A £ e AR AE B BV R AN A% BV B T T i 1 AR
Z AR, (H B 7 51 4 A [ 2B e R e TG — {91 4 3 #8
Je B B A P RE B ke L, — T bR R BE e 2 LR

AARB . BE&SHEA L EE X (863 %) T B (2006AA052229) ; 31 i 4 FHHUT B Fr AR & 1F BF £ 3 %1 B (06wk3023); 41 dy 5 A3 #+ %1 7 B

(2010WK3036)

VB A RS, #U PR 7 @ A AT e S ek, & F 12 4 . zhangl @hotmail.co.uk

17



] jcmik

538 32 (Articles)

B S, 2011,29(11)

SCIEACE & TECHNOLOGY REVIER

T AR PRI i BE AR 22 18] A I 2 Bl B 2 A 7R ARG A F [T
Woe ) 7 TS 36 5 93 — O TR AR 3 UG AR b 3 8l X
FAHE e 0 5 S RE AR 48 A P HE ) I [ A B 3 I 9 R R
P A LATE A A R, B o s 20 Tl s 7 A BB R 1
TR, AN B I AR R o ) RS2 BUERRE B SR
LA A [7] B BB 225K

AR SRS — Fof i R AR R PR A A E AR R AT T
REM, 2% EAE 9 — b 3 sl oA A2 3 IR A B ol 1
LR SO AR T IR B A B, B B E ARG
A R D B AR A ELA 7 OH (] BT RE U A0 K BH AE XU RE
5 b 3 SR RE TS A USRI TR T

1 HEARFHEERBHREERRKE
11 MEARHETEABRMIEES

125 0 T ARl PO HE AR 5 A 3 AR 1 25 4 T R AN
FELBELI o5 A T m DL AR A R RS
A BOINER  AHL A 4L

AR SEHGE FH R A AR AR RE A RO & FH S 35%; AR 5
58 TEC1-12706, ME R 28 40mmx40mmx3.8mm, fz K H
. BT A 154V .6A, BKIRZER 60°C, RA™EE
51.4W, FEieH 6 it i, B 2 i —d SRS ¥
Ot 50K — A BV IBOARER O, AH AR E AR IR 1 R R
400mmx200mmx200mm , 2K FH Tmm A9 88 B 2k 12 i 75 |, JEE AR
H 1.2mm JE 0 2240 BRI AR S T 0BG 2K AR PR g
BERH 6em R R LRI A BHR IR

TR s H AR E DL 1, i BB A I BT
PSR R E 1—9 A e 3 M 6 S
O AR P B R I 1 I 4 7 AT R
P, S T A 4 I 6 iy AR, POl
R T ity 590 A A 10 AN A 1

s
ATRNTRA TR

\

| | |

1—$AMR ;20— B 3— A BB SR R ; 4— BB S8 ;65—
RE ;6— R 7T—AE B EE ;8— T fERE M B T— T — R
E1 #ERREATHERSE
Fig. 1 Thermoelectric heat pump phase-change

thermal storage device
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Fig. 2 Comparison of the storing time of the

thermoelectric heat pump under different working voltages
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Fig. 4 Comparison of temperature difference between hot
and cold sides with different inlet temperature under the
condition that the working voltage is 8V

5 e 8V IRE A [A] XU | B4 P A T A o A
F B AR F AR v P i 2 A AR Ak AT R TR 2E (RO N O
IREN A IR 15min I . 7T LA A P RO
JEE Ry, v A i 2 B/ A B R BOBROK . ik KU B R 18°C
A A E P AR AR A AR P il 22 7E 20.2—30.95CZ
[, il P ZR B A 1.52—1.14 Z A2 4L 5 2E XU JEE 26°C, B4

2.6

24l o BIMERL GHEREIEL18°C)
A O#ERE GHEMIREZ26°C)
221 AR E GERGEHE£32°C)

s 10 1520 25 30 35
2T
E5 BESV HABAREAREAREILE
Fig. 5 Comparison of heating coefficients with different
inlet temperature under the condition that the working
voltage is 8V
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