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Influence of different drying conditions on the performance of fire hose
drying system
Wang Zixin, Liu Long, Liu Hao, Xu Shilong

(College of Environmental and Municipal Engineering, Qingdao University of Technology, Qingdao Shandong
266520, China)

Abstract: The performance of fire hose directly affects the fire extinguishing efficiency and rescue safety in fire
and rescue. Proper drying can prolong the service life, improve operational reliability and reduce costs. To ad-
dress the problems of high energy consumption and long processing cycles of conventional drying methods, this
study proposes a collaborative drying technology that integrates infrared radiation with air source heat pump.
Four comparative experimental protocols were designed (infrared drying, heat pump—infrared segmented dry-
ing, infrared—heat pump segmented drying, infrared—heat pump combined drying). A quantitative evaluation
system including power consumption, SMER and MER was established to investigate the influence mechanism
of different operating parameters on drying efficiency. Experimental results show that when the heat pump—
infrared segmented drying mode (infrared temperature 35 ‘C, mode conversion time 1.5 h) is adopted, the com-
prehensive performance of the system is the best. Total energy consumption is reduced to 4.74 kWh, SMER in-
creases to 1.35 kg/kWh, and MER reaches 2.56 kg/h, representing a 27.3% reduction in energy consumption
compared to traditional heat pump drying. The parameter optimization scheme proposed in this study can reduce
the operating costs of the fire hose drying system and promote the sustainable use of fire hose, offering signifi-
cant environmental value.

Key words: fire hose; infrared—heat pump combined drying; infrared drying; drying conditions; system perfor-

mance; evaluation system
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Fig. 1 Heat pump drying equipment model
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Table 2 Heat pump equipment parameters

W S
. 5 . ZW34KA-TFP-582;
B3 A% 12,6 kW s HE U8 m/h
R M AL :13.53 m?; A B8 K :42.83 m
] MR :12.51 m?; 3 B8 K :42.84 m
19 97t 1% 5 . DFP(T01)2.2C; [k % :3.43 MPa
P . YWF4D-5508-137/50-G
X R .
el HE M 8 720 m*/h

WAL 3 ZH i/
o W —40~85Cs k5% : +£0.2°C
5L 362 90 A \ 3
TJE:0~100% H5 5 : +2%
AL R 0~10 000 kWh #% /& : =0.01 kWh 1
EEHm
m@gfzmﬂ 0~~100 000 kWh; k§ J% : 0.01 kWh 1
B
. 0.6~40.0 m/s;
Mt B+ (0.2 m/s +1.5% MR !
T FE 0.2~30.0 kg ; K FE : +0.001 kg 1

1.2 RARRAGRERFRE
WEF R A BRE 1 s . B LA A #

B 2R TR T RALY R . T
P H 0 %2 IR FE T R RE K L 0 2 K 2 4
AR S A T T TV B 04 0 R R
9 G G35 21 Bl BB R T B 5 0 9 K
7 T #i.

2 ;
3
1531 FEgiHL | THE
4
2% 6

B2 Z=ZSEARTREERER
Fig.2 Schematic diagram of air source heat pump
drying device
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Table 3 Specific working conditions of different tests
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