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The Frostless Improvement and Feasibility Analysis of Cooling
and Dehumidifying System in Mine Rescue Chamber

Yin Yue' Du Kai' Zhou Ronghui® Sun Changjian'

(1. School of Energy and Environment, Southeast University, Nanjing, 210096, China; 2. Nanjing Jiuding refrigera-
tion and air conditioning equipment Co. , Ltd. , Nanjing, 210000, China)

Abstract Powerless self-driven mine rescue chamber supplies essential survival conditions for the people who are trapped during mine
accidents. As the evaporator in the CO, cooling and dehumidifying system of current rescue chamber has frosting problem, an idea of frost-
less improvement of the cooling and dehumidifying system is proposed and the equipment structure and working process of the developed
system are introduced in this paper. Then, the principle and feasibility of the frostless improvement are analyzed in detail. Furthermore,

a control method which uses temperature hierarchical control group valves is stated, and several regulative methods of the system under

variable load conditions are analyzed. The results provide reference for further study of mine rescue chamber.

Keywords mine accident; rescue chamber; CO, cooling and dehumidifying system; frostless; hierarchical control
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Tab.1 State point parameters of the improved frostless cooling and dehumidifying system

WESHUS W /°C JEJ1p/MPa i p/(kg/m’)  HE v/ (m'/kg) K5 b/ (kl/kg)
A 25 6. 434 710. 5 1.41 %107 274.78
B 17.26 6. 434 825.3 1.21 x10° 242.94
C -5 3. 046 286. 1 3.50 x 107 242.94
D 20 3.046 67. 44 1.48 x 107 467. 82
E -17.56 0. 300 6.374 1.57 x10" 467. 82
F 20 0. 300 5.504 1.82x10" 499. 66
G 17. 69 0. 100 1. 830 0. 547 499. 66

2.2.4 AR EHN R E SRS RS LR

XS A SO 1 R SCRR[10 ] 3R 1, Bx b B
HERT S A RETRLBR I 2R 90 1 2 RS S8 AHERR
O S BRI R R G

1) WG 5 8 o

Ag = hy —hy =274.78 —242.94 = 31.84k]/kg

BleuTifFEuRES

Ag' = h, —h, =274.1 =263.4 = 10. 7k]/kg

PR I 3 S 1 R G CO, 13 R Y AR 1 v 1 T L)
3583 A M

2) 7&K AR CO, FEZE IS R SO AR AR S
AR COAHAZ B3 OGRS 510D, T A5 B 5T A A V2
i

q=hy —h, =467. 82 —242. 94 =224. 88k]/kg

5 PR T ) B JB  h

q' = hy, —h, =486.7 -263.4 = 223.3k]/kg

FH A, W AT $ 55

3) ZE KB 1 B SO HT Y 0. TMPa 42 & B T

3. OMPa, 7 i PR il ¥4 5] i 132 72 A 10 11y et iy )
-49.4 ~10CHFE| T -5 ~20°C, ALl A PR 78 &
AR BE 223 0°C, BILRIE 1 & ik ¥ 1, ShE A
TR o

4) 3B KLY 3K 3h i Jg th SCFE R AY 0. TMPa [
9 0. 3MPa, i 2 B KALIY AR IR B R o i TR
ZHRALH AR T ST #8 0 0. IMPa, [ 2kt )5 1 R 42
N TS XU P T 22, AT LA A A i s, (A
KEHHLI 1T IR E

3 BEIRBRIE RGBT ITIES 7

3.1 ZTEMHBIR TR
T H 3R CO, FEIRLBR IR 72 48 A i 22 )
I RIBAS CO, FERRRE M RS8P 4 I, AR 7 (I &
T ISR Ve H B I R T 7% R A A SN o
4l CO, MW M i, H = AH A - 56.55°C |
0.517MPa, Ilfi % 5 K 31°C . 7.37MPa, HJ {5 FE{E T
-56.55%C JESKTF 0. 517MPa B}, CO, VIEATER



$£34E ESH
2013410 B

TRANERKEBERERFLTELHRTITESNHAR

Vol. 34, No. 5
October, 2013

AFAE s TRE & F 31°C R J1 & F 7. 37MPa B, 43 A
th CO, MSIPIAH. PRI CO, FEZ8 KT — U1 it
AL H RIS E 0. 517MPa, H T 4E — & J& 77 Ml B
(25°C \6. 434MPa) T B I AS CO, TR BMLE T
P RE M FA i (BRI o) S — S 1, 1 AT S
ZROK, TR R AT i kbt . 9 H.,
— UM REAS B Y CO, IR AR 441, 40 0. 7MPa
JE 1R EIAL Gk —49. 4°C " 5 5h (i 7% S g A1 5 i
HEEHE, N RFSITHA SN, R, R —K
WM ARG TG R R AR R R R LA
BT R R A AR A 1

G S ) TG R PR TR BV R 48 S8 B T PR T i —
PRI, Bl M RS T I Se el . HARIE RN T

1) 38— R 50— TE R I, 4 ol — R 19 i
J& BIES CO, 7178 3. 05 0. 05SMPa, RI45 | T 758 %
RN LR S MZE R, B CO, YRR FEAH A8 R
FER = 5C , i TAAE—E ML IR 22, IR 28 & 4 4
FRE AT 3T 0°C , Diabe e T 25 /a0 & A=

BEAN R PRIEXTRE P9 TR SR, B CO, 528 R,
M 3R 28 R g il IR E AR 5 K, N i E
H20°C, ULBSA BRI 2R R A5 ok H) CO, RURIK
SRS 1) 2 538038 KU W i R 25 KL R S
T AR 5 2) W 20°C JE 7 3. OMPa (¥ CO, &
ISR I 2 SRR EE O BELLT, IR
) 0. 30MPa JLE AT FEAILH] - 17. 56°C , IR &1 i< 3)
WU AR 25 76 5 3) AR CO, SRM AR EZ R -IA
R AR RGP, HIL, TaEZELERS
Z VS AR TR R AT TR, TS IR
Xt CO, ATV & T

2) 55 TR TS T R R, R R R R
JEH CO, JEF7°4 0.30 +0. 05MPa, 0.30MPa 43K 5
S8 WU T A B A R 7, A BRIE S sl XURS ) I
WAMBAT, KRG CO, A RREMK T IUE,

3) — YA R E 0. 30MPa 5, i 1]
KF - 17.56°C , WHE I, KA CO, 78 A
XA R R A CO, HEATid ¥, SE MLV i
B, TS CO, BV B3 L i, MR¥EH 1
Bl T A B [ IR S PTG A o A i
HamT .

Aq = hy —hy =499.66 —467. 82 = 31. 84kJ/kg.

50 AR L, 45

Ag 31.84
hy —he  (467.82 —242.94)

= 14.16%
CO, WEhHY RGEAAFAESN AL 2 R s )

x 100%

(K CO, 7E ZR Gt Hh BB RS T S5 R B Jo Jt 1) ¥4 2 1
AEAE A CO, MRS B A HE RGEM CO, BYRAE
22 M e = Py — hygy, o WE CO, A7 T4 IR
25°C A1 77 6.434MPa T, HE it R Ge I HAlEE R 3 I
25°C \#JE 0. IMPa, iz Refprop Zfh 8 P i
JES TR 2,

®2CO, A FmESHIHRHSH

Tab.2 CO, parameters at storage point and discharge point
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