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Statistical results of 74 rice straws specific heat capacity test data (30-200C)
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Table 1
St 2% FeAid)
Statistical parameters Range

i

Mean value

i 22

Standard deviation

SR Y

Coefficient of variation

P e KA/ (J/ (mg « K))

Maximum specific heat capacity

e BN Rl B/ °C

Corresponding temperature of the maximum

A e /ME /(] / (mg « K)
Minimum specific heat capacity
e /IMEXE N R/ C

Corresponding temperature of the minimum

57.5~T77.5

143.0~162.0

3.084 9~6.589 6

0.788 6~1.789 5

4.711 3 0.693 3 14.72
67.885 1 3.889 3 5.73
1.268 0 0.180 5 14. 24
152.094 6 4.070 2 2.68

MR 1T LU 6 L 3RS S5 R AE B ) B T
JETT T, 78 30~200 C i B8 Bl , 74 A HE R A
) L P2 B KA 3. 084 9~6.589 6 J/(mg *» K),
BRARHHRENIME N 4. 711 3]/ (mg » KD, FrifE2s

$50.6933]/(mg « KD, AASFRECN 14.72% ., 45H
FW L AE 30~200 “C R BEVE B P+ e A2 fe K B 1L
T A vy o [ 52 b 3ol o R 2 R A 35 19 5 i A 3
PRk i U NPT A B 23 N |- RO A
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$5% Frequency

H#AZS/ (J/(mg -K)) Specific heat capacity
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Maximum specific heat capacity frequency
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Fig. 1

distribution of rice straw
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distribution of rice straw
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Fig.3 Specific heat capacity frequency

distribution of rice straw
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Fig.4 Specific heat capacity curve of rice straw
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Table 2 The fitting results of DSC curve of rice straw
N " Y e
4 B RERI gy IRIEE
o . Determination . Standard
Fitting function .. Variance ..
coefficient deviation
AR 0.998 6 0.648 1 0.045 4
(IﬂUSSlan [UHCTI()H
T2 i
ERARB 0.9759  11.0900  0.187 6
Polynomial function
A7 EBCR 0.947 9 23.950 0 0.275 7

Rational function

M 2 AT LUE H s FEEA AT 3 B R B G 4
B R FH 5 4 BB B (Gaussian) X K R #% FF DSC il 8
HEATH0A L L B 25 0 3 {55 4045 A5E 78 3500 {1 =[]
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Fig.5 DSC curve of rice straw ( [ ) and the fitting

curve ( II') of Gaussian function
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Fig.6 Correlation between measured value

and predictive value of the specific heat capacity
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Table 3 The validation results of fitting model
ERE T fE 2
G ERM fr % bk 22
. Determination . Standard
No. varieties - Variance .
coefficient deviation
1 0.998 9 0.243 7 0.027 82
2 0.998 7 0.784 8 0.049 91
3 0.998 4 1.441 0 0.067 64
4 0.998 6 1.107 0 0.059 27
5 0.998 3 0.781 8 0.049 82
A \A
3 it ®

A5 ok A DSC 30 & 1 K A8 % #F 78 30 ~
200 ‘CURBEVO I By LE RS . e 25 L R/ . 74 A4
P KRR AP REA I LIV B K R 3. 084 9~
6.589 6 J/(mg « K), LHREE f KAE X I 114 ik BE oy
57.5~77.5°C s WA H/IMEN 0.788 6~1.789 5
J/(mg « KO, W R S /IMEXE R (3 B2 Ry 143, 0~
162.0°C, [A W, 7E 30~ 200 °C i FE {5 6 N, K 7
i FF LU AR5 43 A Y5 BT K. 0. 788 6~6. 589 5
J/(mg « K, 3 15 BA 3B % 7K R 6 FF HC B2 10 32 i)
BRI 37 M dsf, |t 0 A BB 1 5 e L K
T3 A A [ it Ao A A B8R B 5 198 7K A AR AT AR i A
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Specific heat capacity analysis
and curve fitting of biomass straw based on the DSC

GUO Bing-hai NIU Zhi-you
College of Engineering s Huazhong Agricultural University sWuhan 430070,China

Abstract In order to research and explore the specific heat capacity of rice straw and establish spe-
cific heat capacity prediction model. In this study, 74 samples of rice straws were collected by using dif-
ferential calorimeter scanner DSC200F3 and the samples were measured by using the specific heat ratio
method. The heat capacity and DSC curve of the 74 kinds of rice straws were used as data to do stastic
analysis. Gauss function, Polynomial function and Rational function were used to fit the DSC curve of
the samples in MATLAB, then establish fitting model of the heat capacity of rice straw and make exter-
nal authentication for the model. The results show that the specific heat capacity of rice straw is between
0.788 6-6.589 5 J/(mg » K) during the temperature 30-200 °C and the temperature has a great influence
on specific heat capacity as well as the geography, variety and growing environment. The variation of
rice straw DSC curve is basically the same and the curve shape is similar to the normal distribution curve
which has apparent "tail" phenomenon; the heat capacity curve of rice straw can be described by using a
Gaussian function which has high prediction accuracy. The correlation coefficient between the measured
value and model predictive value of the specific heat capacity is 0. 998 6,and the variance and the stand-
ard deviation values are 0. 648 1 and 0. 045 4.

Key words rice straw; specific heat capacity; curve fitting; model
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