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Tunnel Heating System with Heat Pump in Cold
Region and Its Optimization
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XIA  Coichu™?, SUN Meng'?,

Abstract: Tunnel heating system with heat pump was
introduced for the first time at Linchang tunnel in Inner
Mongolia Autonomous Region of China to prevent freezing
damage in cold regions tunnels. Tunnel heating system
consists of the heating section, absorbing section, heat pump,
collector, and distributor line. This system can be used for
heating lining and drainage system in tunnel portal. The heat
transfer model of absorber pipes is obtained by considering
thermal resistance and heat generation. The analytical
solution can be obtained with the Green’s function method and
Laplace transform technique. The distance of heat exchanger

pipe has a great influence on specific energy output. With
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larger absorber pipes distance, the specific energy output of
surrounding rock will increase linearly. The higher the
ground temperature is, the greater the specific energy output
of absorber pipes is. it is beneficial that the heat exchanger
pipes should be placed in deeper depth of surrounding rock.
Discontinuous operation of heat pump is good for the recover
of soil temperature field around the heat exchanger pipes.
Temperature increment between discontinuous and continuous
operation presents an upward trend. Discontinuous operation
is helpful to improve the coefficient of performance(COP) of
heat pump.

Key words: tunnel in cold region; heat pump; tunnel heating

system; optimum analysis

FEX PRIE 7R A B I v U, TR 7624
M X RS R A T A FAR B R E R, FIH S
BB R 5 1 Bk T8 I T R 48 R BB K A IR BR IR TE VR 3
{HENBE N T BRI BB TS E SR L R R IR T G
. AR R — R BT B8 SRR R A
ARG

Brand"™ Bk #2 1 T R A b A RB I R B R A
BV FH A B T RRSE A R 4 =22 1) B B YR = T AR TR
W Bl b TR B8  HB VR PR K HAR TS T RRTE A
EFHLEE. Brandl FF & T 2R F 2 B8 A4 B B 37 1%
IR SE . %R0 T 6 & IR RGBT iR
BB R BFHE — BT LR, 123030 T AR RE#2fIt 150 kW
TR IAGE, — MIEBERE AL 214 MW - h [9RE
it Islam SFPIHER T K32 U S B BN R S, Fi
PSR TR P T 1. 2 m AREI/K 8 U R
W FBL A ML R B , o B T I 11 BB 1 % o A, AR R
M T Nanaori-Toge Wi, L3716 & M F W,
B T TR 1 TR BE AR A AR T UK AR D L iR B T TR

EEWE: BRAAPEES (50878150 ; 32 W EB P #RA21H A EME I B (2009318822047) ; £ YT 2= F FIAIHT H BA & B i+ (IRT1029) ;

i IR XS ERHEIN B (NJ-2008-25)

B—EH . WEEA982—), B WA, FEHE VRGBT #5R TR . f8E#L T L2, E-mail: zhangguozhu240101@163. com
BIREE . BA#963—, B, #8527, B4 0, THEt, FEWHF M VEEE X T 251 T, Email: tjxiacch@126, com



Eal

KEH, 5 R X RE M RAR ARG RA LT 611

R, B A A TR A g I Ah e R R i FE A
bR T RBIR AL T TR X H N R S
T YRR, B/ e 2505 % RE Y5 T T 4% i3 B
AT THRGE. RS R0 , 98 X R T8 [ 5 T 4R 40
% 1 1 B BB TR I R 4.

o LT BB 5% 2 IR AR B LB R iR &
WAL T O B4R LAl Adam 20 R %K%
B E Ry B UE A 7R F b A BB BR TE R AT
THR 44 KI5 A TR FH R BB IR 3 1 1% VB R, T TF
SECVHE T B VR bk 7 3t A X e A {2 £ PAVBE B
H AR R 2 S8 A 1) B Yo 40 A8 e (4 B2 1. Islamn 268
KBS B o R = AR R SE 06 B O kL B T Rk
(R 7K BR U 65 Bk T % T O 4R 0 4 AR, A Y
{UE A F 5051, T2 R M E R ZE R E A
A S AR TS .

PS8 oy T i A R B A TR OB R P b
VR AR G, 5775 SR A BH APV IR 1K ok T 1% 4
RS, 1] R 2 I Y bR ol i i DO A B AR
B ARG B I 5 R IR AR AT AR AT R A
V61 o2 T R R AR 4 T AR 25 X e P B Y B T

1 HipRRE RN R RS

PR T 57 T o] AL b R AR R B TR L B
18 B A D AR s PO U S B TR R B TR S A
F BT E] LA A RO IR B8 » SEBLN R H
TR B 4, SE X R E s IR AR G A 1
ME 2 fiR.

1 BRABBEMEAR SR G RE

Fig.1 Schematic view of the tunnel heating system

with heat pump
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in Linchang tunnel
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