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Surface Heat Extraction Heat Pump System in a
Coal Mine Research on the Application of Mine Return Air Waste Heat Recovery
Li Donglin Qiang Tianwei Liu Bin
( College of urban Planning and Municipal Engineering, Xi’an Polytechnic University, Xi’an, 710048 )

[ Abstract] In order to reduce the energy waste caused by burning coal in coal-fired boilers and the environmental pollution
caused by the emission of a large number of pollutants.The proposal of adopting the partition heat pump system scheme to recover
the waste heat of the mine exhaust air is proposed to solve the heat load required for the heat preservation and antifreeze of the
auxiliary flat tunnel in this mining area and the heating of the joint building. After the system plan is determined, the core
equipment in the partition heat pump system is selected and designed according to the project construction conditions. A total of 10
exhaust air heat extraction devices are designed for the heat extraction part. Rotary water source heat pump unit, the heating

capacity of a single heat pump unit is 1200kW, 6 heat pipe air heating units are designed for the antifreeze part of the wellbore, and
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the air heating capacity of a single unit is 650k W.After the system is put into operation, through the detection of the actual operation
of the system, the operation effect of the system is analyzed. The on-site measurement results show that the average heat extraction
of the system's exhaust air heating side is 2276.19kW, and the heat extraction efficiency is 63.23%. The water supply temperature is
50.8°C, the overall comprehensive energy efficiency ratio of the system is 2.82, the average air heating temperature of the heat pipe
air heating unit is 19°C, the measured mixed air temperature in the wellbore is all greater than 2°C, and the indoor heating
temperature of the joint building is stable at 21~24°C, the partition heat pump system operates stably and reliably in this mining
area, and the wellbore antifreeze and building heating meet the design requirements. Compared with the original coal-fired heat
supply form in the mining area, the partition-type heat extraction heat pump system can save 2.4443 million yuan in operating costs,
1591.55 tons of standard coal, and reduce various pollutants by a total of 5465.2 tons. The inter-wall heat pump system truly
realizes the green development concept of "coal mining without coal burning" in the mine.

[Keywords] Waste heat recovery; Mine ventilation; Heat pump; Energy conservation
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Fig.3 Water source heat pump unit

1.3 Kk

BEXT A 2R G 07 ZE M A s FH P T & 5 A g
FE T IR LSRR AR . T I E R
TP R, A BB R 2 SUmBALAL, T2
FUHERR, AR i B B R KWL
1.3.1 FAmHAHIA

P UM BN AR, HLAL N
POCE NI, BT RBVE I B — & 2k
BLAL, LA T Indag A0 & 1 = 408
LA 0 X A2 (AT B R R K

W 4 /I

R Ak i
L maa

HERFENA

oKt

B4 HEX=SMMANAE
Fig.4 Heat pipe type air heating unit
1.3.2 KL

E5 MRAARMNEE

Fig.5 Vertical surface mounted fan coil

KHLELE S PTR & B AN B L et s
e, WHUTE G, FEA RN, 2%
gt v, HafERdJE, miikmEpE, A
3% B H A RBLELE TR HOK, 2 K
VRIRENLH G P RO o KB OO0 s A B R
I WWLAT 2 R AT, AT T R iR, &b
AR, IR, R 2 B
AR5 B o

2 [EEXBRARARAZIZIT
2.1 THIHH
2.1.1 TFEMES

K ) B SRR R 48, R I = XA
N BRACTER X I AR A I DL B S fRT R iR B 1
2.1.2 RG TAENLHE

Z WA e . BT i SR B 2 K
WBhJ7 R, FERE XY B S D IE B g — A= K
e, Z RIAEE B i i 8 T = MU E
HRSAL . = KRIRE Z A ASE B (3 &R
530 R A 0 BGRRA Y OE I X A A A RE
S5 AT PR AT B . B TR Z KA 4
Jei A A A R AR I B IR I R R A
I, TR RIS R . = RIS FE (2 P A
ARG, B Z R R B, FERRIR
WLAHZE R A PR LAY TR (G R I R A -
Z RIS B S RENHB R B SRR >ZIR
s .

IR AR 2R AR

AR AR B

Z R E

— el B

9 Il A i

el R i, RH

Elo ZREUHREIE
Fig.6 Principle of exhaust air heat extraction
22 HERTAENLE
2.2.1 IEHIHR AT
A — ML FE R RN, RER KR
ANRE ELF A R TE # Be 22 9 A A il P RE
PE . WHEHOT, RENAMRERL T L F]3~6,



37 55 4

RIS e A EE AR R G BRALIE DX 2 XU AR ) R TR 7T *589 .

R4 N LW I HL 6 1T LS 31 S~6kW 1) FABE o AH LA
JEER T, ATSEIT RIS 40% A .
222 IEHNLAM TAERFE
I N I H A TAE R AR AR T
i BlE. TR
23 Z AR RE )T
Z RIS, IR E3°C X
75%, Z RJAEIL9500m3/min. HIE 2SS0t
HARRNZIREE NI Z WASE 2832, 11kI/kg(a), R
i = AUAREE B 3 AR, witef, BEVE =
KR B HC2°C A X B HL95% . T A A N
12.50kJ/kg(a). = RUHIF-1525 5 % BEEL . 2kg/m?, FH]
D T Z RATR R G
Qﬁ,:m(hl—}%) (D
M (D WHE R I Z A I
N3725.8kW o WA FH: Z KA H I A R A 7K I8

AENARRE R, S AERF G, 17K b
HIHRE O (2) T1HE:

COP,
COP, |

(2)

QHP = Qo {

Wt , & HEGIAREICOP=4.5, I&BA
X () THEH = RIE ARG Qo L T I TSR (L #
8 110ur=4790.3kW .
2.4 ZRHFARG BT kA
2.4.1 Z KRGS B ik Y

FRHE AT ST Z R AL IARE D15, 1321110
BN E, BEZ IR E NIEA
360kW, BE5E = KR B BLHLZH Bl — > AR
BT Z AIAE B — i ss b, Lt RE 2 0n
KR, LG = RS B it i FE i DA
A48

®1 ZREAKEBHIERE

Table 1 Single unit performance of exhaust air heat extraction device
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Table 2 Specification parameters of single finned tube
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Table 3 Equipment list of exhaust air heat extraction

system
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Fig.8 Water source heat pump unit
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Fig.14 Control interface of heat pump unit
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