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Tab.1 Coal sample and crack structure parameters

A H*E KB T H 35k 4% S B H ViplA IR G
44 FR R/mm L/mm BH N/& S/ pixel /% 4B D Vi/mm™!
Y 49. 65 98. 86 — — — — -
F1 49.62 98. 82 0 13421 3.11 1. 2205 0.026
F2 50. 23 99. 54 1 14769 5. 60 1.4961 0.035
F3 50. 17 99. 15 2 24141 8. 17 1.5772 0. 046
F4 48.62 98. 80 3 53682 12.79 1.6701 0. 057
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Fig. 1 Schematic diagram of coal sample of artificial seam making
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Fig. 2 Fracture coal sample and plane binarization image

FIH PCAS A4k 245 HEAT i it 40 BT, 45 3] 4 Bl 19 D 24 4 i AR L 448 % 40 I8 2 B R IR R
FECER D, MR AHLFLF2.F3 & F4 SRR F- 10 244800 5 00 SO FRL 248 32 43 I8 4 B AR R
Yyt % e A SR B B T R O, AR P T T AR E R R 1 AR Y SR 4 L I B
AR BRFET 218 2) o AR SR HI A0 I 4R BOR RAEA [R) BERE 1) REE I A8 4R,

.2 KWEE

SRR AULE 2 2 8 T ARG R LT IO L E BRI 9 B RS TR AR T SR 3 i K it
IRAEE HEHE T SRR B TR R G (K 3) . R BTG O I FRAR UK AE e B
FELTE 25 2 B LIS ) (o 6 i KO 26 8 O 00t e o R il R AR e s, MUK it el R
FH R NP A L TC-100D RUHT 18 18 37 22 L /K AR B FA K 20 B o G v, Al o A BB 457 B8 Pl Pl 44 55 150°C
AN AR 98 2R 7E 25 em K Y BE 2 T KA B A A, DAIBL/IN AL s il L BB fR T 3l R A 45 5 FLBR R
F1HH 99, 999 %6 4l BE R SOMAE A 5 43 2R FH 250ml B89 & 1 L 1000m] 8 7K I PR AT A K I 5 MR IR
T R Y B A — 60°C ~260°C ) PT100 i K B 2 17 W 5 A0 40 Fl EL I 5 8 30 B DA e 4% Ak e ) B840
3 T B SR A B 4 AL H 8] TOPRIE TP710 B4 0 s {47 W .30 5% .

E Eﬁﬁ \ \ i %
L : b4 e
i h JE' IP L = ﬁt
E
Fh¥gEgs =
B RERY

"

! 4

| EmRMERER c

7

. K 1 ; %
B3 SR BEAREVE AR B Wk 0 R4

Fig. 3 Seepage test system for thermal desorption of fractured coal
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Tab. 2 Experimental scheme
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Fig. 4 Variation of gas production of coal samples with different crack morphology over time
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Fig. 5 Variation of coal temperature of coal samples with different crack morphology with heat injection time
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Fig.6 Total amount of gas and water produced in five coal samples under heat injection
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Fig. 7 Comparison of total gas output of different coal samples under two test conditions
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The law of fracture morphology on coal temperature rise
and gas production under heat injection

LI Yan, LIANG Bing, SUN Weiji, ZHAO Hang, ZHANG Junlin

(School of Mechanics and Engineering, Liaoning Technical University, Fuxin 123000, Liaoning, China)

Abstract: In order to study the influence of crack morphology on the temperature change of coal
samples under heat injection and the gas production rule in coal, qualitative and quantitative analysis
of crack morphology was carried out based on PCAS software. The coal sample gas production test
under room temperature and heat injection conditions was carried out by using the self-developed
thermal desorption seepage test device of the crack coal sample. The temperature of the coal sample
during heat injection is monitored in real time. The results show that the more complex the {racture
shape of the coal sample, the larger the temperature rise and the higher the stable temperature, the
faster the temperature rise and the longer the duration of temperature rise. When the single crack
parallel to the direction of fluid flow is constant, the more cracks perpendicular to the direction of fluid
flow, the more complex the fracture morphology, and the stronger the promoting effect on coal
sample gas production at room temperature and heat injection conditions. There is an exponential
fitting relationship between coal sample temperature and fracture fractal dimension under heat
injection. Injecting hot water into a crack coal sample can increase the temperature of the coal sample,
and then promote the output of gas in the coal sample, and the maximum output of gas can reach 1. 74
times of the value without heat injection. When hot water is injected into the seamless coal sample,
the total gas output decreases compared with that without heat injection, while the total gas output of
the seam coal sample increases compared with that without heat injection, indicating that the existence
of cracks can weaken the influence of water lock to a certain extent. There is a 3D curved surface
fitting relationship between the total gas output, coal sample temperature, and fracture fractal
dimension, and the total gas output of the coal sample increases with the increase of fracture fractal
dimension and coal sample temperature.

Keywords: heat injection; crack morphology; fractal dimension; production of gas



