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Abstract An ad mbaticwater bath cabrm eterw as designed tom easure the specific capacity and fisbn heat of am ater+
al Models and experm ental method were provided to calbrate paran eters and accuracy of the device The heat capaci-
ty stirrng pow er and heat loss of the calormeterw ere calbrated by experments The specific capacities of copper and

w ater at three tem peraturg and the fuson heat of icew ere detected by the cabrm eter ltw as confimed that the resulis
had satisfying accuracy The calorin eter can provide accurate experim en tal resu lts Hr them easuring of themal properties
of them al storage m aterials
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1 EHE

t, b,
Co(b—t)+me(tb—t)+mL=P., +P, 5- » (1)
,C, /(JIK);m /kg ¢, /(JI(kg K) ) L
/(Jlkg); P. P,
t= (h+ 0)/2 N; 1 3 /%
, (1) mL=A0Q
C, P, ,
; (1), :
C,=P. 1/(t2— If]). (2)
2 B . (1), N
P5=Cb(t2—t1)/ 2 (3)
(2) (3) , (2) ,
(3) 2~3 , )
(b + 1)/2 :
=[P. 1+P, 2=-C(t—tu)]/ 3 (4)
(4) t . = f(1) )
9 t] ~ t2 5
Cp N
6 =[(P. 1+P, - 3)/(b—4) - Cy] M. (5)
b, , L < §< b,
L
L=[®P. 1+P. »- 3)=Ch(tb— )] M= c(t—t)—ca(bb— ) (6)
2 SEIAEE
1 . 108 mm, 220mm 50 mm
.WYJ- 50E , D26/1- W
’ 03 ) . JJ-1
0~5 ,
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1 3 Fig.1 Constitution of the adiabatic water bath calorimeter
5545 33 JK, 2 32 J/K. 1 ,
3, 1h , 016 . (3)
2
1

Table1 Experimen tal results of themm al capacity of w ater bath

C,/(J(kg K)) /(J/(kg K)) C,/(J/(kg K)) /(J/(kg K)) C,/(J/(kg K)) /(J/(kg K))

1 5563 82 18 50 5540 13 520 5533 84 11 48
2 5534 40 10 93 5548 43 310 5535 86 9 47
3 5555 50 10 18 5523 71 21 62 5548 85 35
4 5548 43 310 5557 72 12 39 5557 72 12 39
5 5543 45 188 5547 18 186 5540 88 445
€,=5549 12 S§=6 01 C,=5543 43 S=6 43 C,= 5543 43 S=505
. G, ; ;S

S= ' ’ (€, -c,) /4
=1

2
Tabl 2 Experinental results of stirring pow er

P, S
P.Ww 0 241 0 243 0 241 0 242 0 001
, , 53 97 10
(2) (3) , 3
3
Tablk 3 Calibration results of calorin etric parameters of water bath
0 C,(J/K) P N W
5594 67 0 249 2125 10754 -8 228 100472 +3 028 10”20 280
2 2
, 10mm 10mm 1mm )
, 476 7 g \ 200 g
2 5 2
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2093 4 J/(kg K), 5
4
Table 4 Specificheats of copper and water

t=12 1 =40 7 t=69 5
¢, /(J/(kg K)) [7] [7] 7]
374 35 378 80 382 27 385 24 394 47 391 72
t=12 8 =40 1 t=70 2
¢, /(1 (kg K)) [8] [8] [8]
4184 38 4188 76 4180 22 4174 00 4179 77 4187 16
5

Table 5 Phase change enthalpy of ice

171

L /(J/ke) 333291 88 333330 51 333 346 42 333322 93 333209 28
4 2 2
0~ 100 , 0 Sb.
4 4w
[ ] (References)
[1] , ) . [ : , 2001

17(4): 108- 110
LiX aoyan ZhouW ej Zhou Hui Research and test on dualsm phase change material br cool storage[ J]. Joumal of He+
long jiang Comm ercial College N atural Sciences Edition 2001, 17(4): 108— 110 ( n Ch nese)

[2] H Paksoy Detemn ining them al properties of heat storage m aterials us ng the w in bathmethod[ J]. Energy Converson and
M anagement 1996 37(3): 261— 268

[3] Y Demire] H Paksoy Themal analyss of heat storagem aterinls] J]. Themochi icaA cta 1993 213(14): 211- 221

[4] Zhang Y, JiangY. A simplemethod thel — hstorymethod, of detem ning the heat of fusion, specific heat and themal con-
ductiviy of phase-changem aternls[ J|. M easurem ent and Science Technology 1999(10): 201- 205

[5] HikiHong Sun KukKmh Yong— ShkKine Accurmcy mprovement of7 - hisbrymetod form easuring heatof fision of va
rous materinly] J|. Intematonal Joumal of Refrigeration 2004 27(4): 360— 366

[ 6] JongHyeon Peck, Jae-Jun K, Chaedong Kang, et al A study of accurate latent heatmeasurement Hr a PCM w ih a lov
meltng tan perature using” — hstorym ethod| J]. Intemational Journal of R efrigeration 2006 29( 7): 1225- 1232

[7] , , .. M]. - , 1986
M a Q ingfang Fang Rongsheng X iang Licheng et al App lied H andbook ofThem al Properties] M |. Beijing China A gricultural
M achmery Press 1986 ( n Chmese)

[ 8] s . [M]. : , 2004
Zhang Y j Guo Enzheng H eat Transfer]M |. Nanjing Southeast University Press 2004 ( n Chinese)

[F st 3] 4 ]
50



