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Abstract

As a vital form of renewable energy, accurate determination of biomass calorific value is of great sig-
nificance for its energy-oriented utilization. In this study, five typical biomass feedstocks including corn
cobs, rice straw and crop stalks, as well as five coal samples, were taken as research subjects. Oxygen
bomb calorimetry was employed to measure their calorific values, and temperature correction was
implemented respectively following the national standard GB/T 30727—2014 and the Reynolds tem-
perature correction method. Systematic comparative analysis was carried out on the measurement
discrepancies between the two approaches, the origins of testing errors and their influences on calo-
rific test results. The experimental results reveal that the Reynolds temperature correction method
can more precisely reflect the temperature evolution during the combustion of biomass and coal under
specific test conditions, which is particularly applicable to fuel systems with remarkable unsteady-
state heat loss, such as fuels with high volatile matter, high ash yield, fast combustion rate and poor
thermal stability. By contrast, the national standard method boasts standardized operation procedures
and wide applicability. This research provides experimental support for the selection of calorific value
measurement methods for biomass and coal, and offers referential fundamentals for energy perfor-
mance evaluation in the energy conversion of biomass and coal.
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V4L W I RN TIAL B S RTRE S BN T 28 AR AT 3]

2.3. SLWHE
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Table 1. Data on calorific value of coal samples

=1 RERARERRE

MBI |BEIRZE/K - BirEZE/K| Eir K AR/J/g) BHRAE//g) RE%
J4048 0.003 27647.47663 27603.59800 0.16
M4049 0.013 33108.69551 33298.55200 0.57
6K2FS 0.031 34004.95844 33551.00221 1.30

X 0.002 34632.19633 34661.45751 0.08
M4048 0.005 33409.22643 33365.65224 0.13

Table 2. Industrial analysis data of coal samples

2. B T S AR

PSR K5 1% K5 1% BRI Y%
J4048 0.58 13.46 0.84
M4049 0.88 9.37 20.01
6K2FS 9.08 23.16 25.47

P& 0.71 8.51 16.10
M4048 0.97 9.83 22.49
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Figure 1. (a) Temperature-time curves for 6K2FS via the Reynolds method; (b) temperature-time curves for 6K2FS via

the Chinese national standard method
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Figure 2. (a) Temperature-time curves for M4048 via the Reynolds method; (b) temperature-time curves for M4048 via the
Chinese national standard method
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Figure 3. Temperature change rate versus time for coal samples during combustion
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TR FAA R I ERRE AT R R 20 1.522 K, #UIBTHEA R RKELN 19040.09
Jig, T EERIEEERIGEZE N 1.498 K, KAENL) 18691.08 J/g, IR ER IETES EFRVEN 2 K
I ZELIN 349.01 Vg, 272N 1.83%. ATfS EIIAEY R AEIE IR E - i’ B, a0l 4(a). K 4(b)
I 5(a). B 5(b)o

M 33 3R 4 TR ARE I E AN Tl o A 85 w0, A JE T K o R R oy B R AR, ket
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NVEVEANTTIRZE Ty, AARCRRIGERS il AR B AR 2 2 B R A8 8, I FEAS AT S 4% K 2 ) IR 5
BRI E B BRI ZY s T S AR 0 2 APE R E RN, SAREA R BLRIZY, AR ek 26 2 2 42
Fto (Al 6)[9], T VAR B IR AT X A FEA SRV IERE /7, PERE R VAR R IEE, 1A K 7
AR TR, FERDAL, (HRBHERERQIE 6), PERREN, KHREIRERN, RNk S
7 5 PR R Ay o R [ 10]

B IR A IV IR AR A 2R LA SRS A, AR AR BOR B R, R AR b A S PR S
IR ME 4(a), [ 4b). Bl 5), B SO)RERZE - BHAIETTCUE 8 T2 RS 68 5 15 B M R R K s
2 i SO AR AR R, IR B R 2R LA A S SRR b B o JUFRAE ARV RE S (A ), R eeid
ARG E, BT AR B B, DD PR R ORI 2 o T R AR T VSR R g A S A
foEtt, HEAHEGREREREERRR e, EFSEERE AR i, SEA T RS AR 5 i H S
W, 5T . mRbadffaE . ABURTTIRENSEIR &M T, EEdgRSHEEZERAR, A

AR s HMME .
Table 3. Calorific value of biomass
B AFR |BERRE/K - EirEE/K| EirR#AE/(J/g) HiE KB/ RE%
L 0.034 15943.82718 15493.38197 2.82
FEFT 0.005 17240.24325 17167.51146 0.42
FaRg 0.024 19040.08903 18691.08039 1.83
Ak 0.011 18545.82165 18574.98094 0.15
BN = 0.003 17950.11881 17906.46241 0.24

Table 4. Industrial analysis data for biomass

4. EYFRO TSR

RS K&+ 1% K53 1% BRI Y% IFil 5B Tk / Yo
R 6.55 1.38 76.68 15.39
T T 5.97 1.18 66.86 25.99
737 6.12 777 78.81 16.32
AN S 6.61 1.44 77.64 14.31
E¥ N = 5.99 1.58 76.51 15.92
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Figure 4. (a) Temperature-time curves for pine branch via the Reynolds method; (b) temperature-time curves for pine
branch via the Chinese national standard method
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Figure 5. (a) Temperature-time curves for red wood via the Reynolds method; (b) temperature-time curves for red wood

via the Chinese national standard method
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Figure 6. Comparison of temperature change rates for biomass samples during combustion
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