5 34 545 6 3] 4 55 Vol.34 No.6
2020 4 12 A Refrigeration and Air Conditioning Dec.2020.649~654

YERS: 1671-6612 (2020) 06-649-06
i~ TSV B v B R RS MR Ie i 5s
xR FXE FRE

(KETEIFEARFE Mm% 710025)

[ FE1  Ex R DRSSl A g AT HE LA 1) R, B A AR PR IR R S FEMBRIRE 30+2
T AHXHRSE 402 5%, 81T SUE REBHKSAK T A KR, X EmL S 60~400kW
FUECT PRI R I AT HERERATR IS MK, IR 4 IR 1 REHA HUK = AT
6.3th. BIARREAEE 5500Nm>h, RAHMH () SIENRZETT4ERAE 2°CYaR L, HEE
BRENTEHIZE 0.6Rb LU, RIAG 280k I sl HEE (1) A 2L S

(o8RRI R OAR: Sembblebol; VR, Z0oMm

FESES X701.7  CEAFRIZE A
Experiment Research on Operating Performance of

Exhaust Cooling and Purifying System with Diesel Engine in Underground Engineering

Wang Bo Li Aihua Li Qinghui
( Rocket Force University of Engineering, Xi’an, 710025 )

[ Abstract]  The exhaust cooling and purifying system (ECPS) was developed to inhibit infrared exposure caused by diesel
engine exhaust in underground constructions. In this study, the ambient temperature and relative humidity are set as 30+2°C and
40 £ 5%, respectively. The operating performance of ECPS in the diesel engine ranging from 60 to 400kW was tested by altering
spray water consumption and the cooling air volume. The results indicate that, the amount of spray cooling water in the system does
not exceed 6.3 t/h, the amount of cold air does not exceed 5500 Nm?/h, the temperature difference between exhaust mixture and
outdoor air can be controlled within 2°C, the exhaust emissivity can be controlled under 0.6 Rb, and the ECPS works effectively on
infrared inhibition for the diesel engine.
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Fig.1 Schematic diagram of the ventilation system for the
diesel engine in underground construction
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Table 1 Operation technical index of the diesel engine
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Fig.2 Schematic diagram of the ventilation system for the smoke suppression and cooling system

ARGV LA E K AT WM K, ik
BA TR R AR /K R FL S 7K VA LR Y, s B XL
NIREEH KORG8 AOEAT P R, FRIRLS TR G
SR EHEHER TR .
1.2.3 REFAFEH

HIHPE R R G LA ST ERIRE-15C. M
MR 80%HAT it LTIk i LA 51 0
WK ZE N 1°C AN 100%, 2 sEBHR
CIR IR 5 PR35 FE ANl 4°C R A Aspen Plus”
BAFHEAT R GIRAR, 15 H 0 2 WIS IR



5 34 &5 6 1 EOW, S MR TRRSML AV MR B R e AR IR BT A © 651 ¢

FIHER OXO TR BRI ES . B SR B, & 1.115m , HfF Im , WENIEE R
A A FE U XA S B B BE AT T, R GEMAE MELLAPAK-250X  FUBEIERL, WHES 45 anE 4
iAW 3 s Firmtts N IR 2 ORI 85 A B A7 e 2 8N 3R 2 FIER 3
B RREXH —
= i
P
NEHR, N i N
1400N"/h, 40C !
HA O 110 DS S
T SREEHEMS000NA/ h, = i
fhevarenys . -15¢C, 80%RH g | AR
260N/ h, 485°C GRHAKANIST, 10t/ = | MELLAPAK 250.X
in i ID 1000mm
o AHKHH58C, 10.1t/h i !
3 HIRIRRGARLTZE o 17 0T

Fig.3 Simulation flowchart of smoke suppression and \;gﬁﬁ&

cooling system ‘
1.2.4 MR 2 G Witk vt 4 WEAESLEAE

WM o m AT 3m, WIS IR Fig.4 Schematic of spray tower

H Sulzer A#] “SULPAK 3.0” #AFit, $HEHR
F2 BUREHENEISITESH

Table 2 Design parameters of the packing section of spray tower

Diameter Packing Type Material NTS NTSM expected Height Foam factor Liquid holdup Pressure drop

Im M250.X  316L(AISI) 2 2 1.115m 1 4.755% 0.392mbar
®3 BUKERITSH

Table 3 Design parameters of the spray tower

Gas  Liquid Gas Liquid Surface Liquid Gas F-Fact Spec. liquid
) ) ) Capacity dp/dz
load load density  density tension viscosity  viscosity or load
unit  kg/h kg/h kg/m? kg/m? mN/m cP cP % Pa%5  m¥m?>h mbar/m
Top 3250 10000 1.254 998.32 73 1 0.0175 28.61 1.053 16.5799  0.2184
Bottom 3348 10097  0.499 974.01 73 1 0.0175 41.04 1.644 169271  0.4849
12.5 IR 2 56 i i it 9 S000NmY/h, fo VLB R i 2kPa, i

KH “Aspen HTFS+plate” T RGEHARA  ESHWEK 4 s
BARBAT T, WA AN O S
4 WMABBIWITEH

Table 4 Design parameters of the plate heat exchanger

Channels Plate Details Hot Side DP Cold Side DP
Hot Cold  Chevron Plate Port Horz. Port Vert. Port
) Plate Port Plate Port
side  side angle area diameter distance distance
121 121 50° 1.443m  250mm 455mm 1989.93mm  0.00666bar 0.0045bar 0.01025bar 0.0069bar
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Fig.5 Experimental set up of smoke suppression and

cooling system
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Fig.6 Temperature relations of flue gas and cooling water

at the inlet and outlet of spray tower
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Fig.7 Temperature difference between the flue gas and
cooling water at the inlet and outlet of spray tower
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Fig.8 Relationship between the demand for cold air and
the amount of cooling water in heat exchangers with
changing operating load
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Fig.9 Relationship between exhaust temperature and the
operating load of the system
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Table 5 Exhaust smoke emissivity of the diesel engine
under 400kW load
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