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Discussion on Antifreeze and Heat Preservation of Urban Water Supply Pipeline Facilities
under the Influence of Cold Wave

DING Wei', ZHANG Songsong' , GU Ning>, CAO Linchun"*

(1. Nantong Water Group Co. , Lid. , Nantong 226000, China;

2. Nantong Water Engineering Co. , Lid. , Nantong 226000, China)

Abstract In recent years, the middle and lower reaches of the Yangtze River have been affected by extreme low temperature many
times. The water supply facilities, which are the lifeline of the city, have been hit by cold waves in a short period of time, causing
water interruptions in residents’ homes, affecting fire safety and enterprise production. Taking a city as an example, this paper
analyzed in detail the causes of damage to water supply facilities under the influence of the cold wave at the end of 2020, and based on
theoretical calculations, discussed a series of measures to prevent freezing and heat preservation of water supply facilities, and proposed
formulating emergency plans, improving design standards, strengthening construction acceptance, and strengthening operation and
maintenance guarantee. At the same time, it also paid attention to the insulation of pipeline wells and meter boxes, and pilots
comprehensive measures such as interval water supply in old communities and emptying of closed households. After comprehensive
measures, the city’s small cold wave caused by the La Nifia phenomenon at the end of 2021 saw a significant decrease in calls from
users, and the breakdown and maintenance of various water supply facilities dropped by 95.02% year-on-year. This work has great
reference value for the antifreeze and heat preservation of water supply facilities in the middle and lower reaches of the Yangtze River.
Keywords cold wave water supply facilities anti-freeze and heat preservation comprehensive measures middle and lower

reaches of the Yangtze River
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Fig. 1  Analysis of Water Supply Facilities Damage
in Cold Wave
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Tab. 1 Statistics of Water Supply Facilities Damage
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Tab.3 Related Parameters of Pipe Materials
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B2 ) KRt

Fig.2 Statistical Analysis of Finished Water Temperature

R4 AR UK ¢, PIRBRIE « SRS Z 15 R

Tab.4 Relationship between ¢, and Z under Different ¢, in the Pipelines

Z/min
ty/C
tH,=6C tH=7%C t,=8%C 4, =9C t,=10 C t,=11°C t,=12C
-1 1161 1239 1307 1 367 1422 1471 1516
-2 827 896 957 1012 1 062 1108 1150
-3 655 717 773 823 869 912 951
-4 547 603 653 700 743 783 820
-5 470 521 568 611 651 689 723
-6 413 461 504 544 582 617 649
-7 369 413 453 491 526 559 590
-8 334 374 412 448 481 512 542
-9 305 343 378 412 443 473 501
-10 280 316 350 381 411 439 466
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TEA TR PRIELEEE & T EIRBEIRL ¢, 5 VRGN ] Z 15 2R
Tab.5 Relationship between ¢, and Z under Different 6

7/min( DN20 HBEAREEHE)

Z/min(De25 PE &)

W 6=0 6=10mm 6=20mm 6=30mm =40 mm 6=0 6=10mm 6=20mm 6=30mm  6=40 mm
-1 44 505 775 966 1114 54 567 888 1122 1 307
-2 32 370 567 707 816 40 415 651 822 957
-3 26 299 458 571 659 32 335 525 664 773
-4 22 252 387 483 557 27 284 444 561 653
-5 19 220 337 420 485 24 247 386 488 568
-6 17 195 299 372 430 21 219 342 433 504
-7 15 175 269 335 386 19 197 308 389 453
-8 14 159 244 305 352 17 179 280 354 412
-9 13 146 224 280 323 16 164 257 325 378

-10 12 135 207 258 298 14 152 238 300 350
B3 IS RM IR ZOR RO A E R R TR

Fig. 3 Thermal Insulation Requirements of Pipe Well and Meter Box and Calculation of Thermal Insulation

Thickness of Large Diameter Pipelines
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6/ mm
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