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Hydraulic Balance of the Heating and Air Conditioning Water System
Jiao Hongzhao
( Zhengzhou University Multi-functional Design and Rescarch Academy Limited Company, Zhengzhou, 450007)

[ Abstract]  Reference to the relevant regulations for hydraulic balance of heating air-conditioning water systems. This article
explains the importance of hydraulic balance in engineering design. Taking the air-conditioning water system of an office building
with the same level of pipeline as an example, it is calculated that in the hydraulic balance design of the pipeline, it is not
necessary to strictly require all the end equipment to maintain the same distance. Taking the balance between two loops of a
radiator heating system in a primary school as an example, when the service radius of the pipeline is large, the service object can
be divided into parallel connection of several blocks. At the same time,the pipe specific frictional resistance of the the longer block
can be controled at a lower value in the more unfavorable blocks. Take the hot water heating pipe network in the underground
garage area of a certain residential area as an example. In the direct return system, the balance between the two pipes at the three
outlets can be calculated according to the water heads at the three outlets to ensure that the hydraulic balance is achieved.
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Table 1 The hydraulic calculation table between A~B pipe section in the original design
il i :s (ERIS v R AP, HIE AP; AP +AP;
FP 5 iR
kW L/s m m/s Pa/m Pa Pa Pa Pa
1 76.55 3.66 DN65 0.5 1.01 265.94 132.97 0 507.22 0.00 132.97
2 82.35 3.94 DN8O0 8.5 0.77 126.91 1078.74 5 298.85 1494.24 2572.98
3 88.15 4.21 DN8O0 1.12 0.83 144.94 162.33 1 342.40 342.40 504.74
4 93.95 4.49 DN8O 4.54 0.88 164.16 745.31 1 388.92 388.92 1134.22
5 105.54 5.04 DN8O0 3.5 0.99 206.19 721.66 5 490.84 2454.19 3175.85
6 109.73 5.24 DN80 11.4 1.03 222.53 2536.86 3 530.54 1591.63 4128.49
7 117.43 5.61 DN8O0 1 1.10 254.23 254.23 1 607.63 607.63 861.86
8 15.40 0.74 DN40 1.3 0.56 165.01 214.51 0 155.37 0.00 214.51
9 23.10 1.10 DNS50 11.5 0.50 94.86 1090.93 3 125.19 375.58 1466.51
10 25.20 1.20 DNS50 3 0.55 112.17 336.51 5 148.90 744.50 1081.01
11 36.79 1.76 DNS50 4 0.80 234.12 936.49 1 317.45 317.45 1253.94
12 42.59 2.04 DNS50 1.72 0.92 311.66 536.05 1 425.37 425.37 961.42
13 48.39 2.31 DN65 8 0.64 108.58 868.66 5 202.62 1013.10 1881.76
14 54.18 2.59 DN65 1 0.71 135.32 135.32 1 254.08 254.08 389.40
Mt 919.35 43.93 61.08 9750.56 32 10009.08 19759.64
R2 1BM/E A~B ZEERKNDITER
Table 2 The hydraulic calculation table between A~B pipe section in the modification design
o Hifi i — (ERIS v R AP, Bk AP APA+AP;
kW L/s m m/s Pa/m Pa Pa Pa Pa
1 76.55 3.66 DN65 0.5 1.01 265.94 132.97 0 507.22 0.00 132.97
2 82.35 3.94 DN&80 5.4 0.77 126.91 685.32 3 298.85 896.54 1581.86
3 109.73 5.24 DN&80 5 1.03 222.53 1112.66 1 530.54 530.54 1643.20
4 117.43 5.61 DN80 1 1.10 254.23 254.23 1 607.63 607.63 861.86
5 15.40 0.74 DN40 1.3 0.56 165.01 214.51 0 155.37 0.00 214.51
6 23.10 1.10 DN50 11.5 0.50 94.86 1090.93 1 125.19 125.19 1216.12
7 48.39 231 DN65 5 0.64 108.58 54291 3 202.62 607.86 1150.77
8 54.18 2.59 DN65 1 0.71 135.32 135.32 1 254.08 254.08 389.40
At 52713 25.19 30.7 4168.85 10 3021.85 7190.70
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Table 3 Hydraulic calculation table of the direct return air conditioning pipe
B gt e EK v R AP, % AP; APAAP;
Fr5 iR ¢
kW L/s m m/s Pa/m Pa Pa Pa Pa
9(GH) 11.59 0.55 DN40 10 0.42 95.43 954.29 14 88.03 1232.41 2186.70
10(GH) 15.78 0.75 DN50 6.6 0.34 45.63 301.16 2 58.40 116.79 417.95
11(GH) 21.58 1.03 DN50 2.8 0.47 83.14 232.79 2 109.18 218.37 451.16
12(GH) 27.37 1.31 DN65 7.4 0.36 36.20 267.91 17 64.85 1102.48 1370.39
ZN7 76.32 3.65 26.8 1756.15 35 2670.05 4426.20
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Table 4 Hydraulic calculation table of the most unfavorable loop

o i W - HEK v R AP, : HME AP, APAAP Zil@4 WHEN
kW kg/h m m/s Pa/m Pa Pa Pa Pa = Pa
I(GH) 691.6 23791 DNI00O 34 08 81.7 27792 1 2852 2852 3064.4 —iE 1 59064.4
2(GH) 748.4 25745 DNI00 28 0.8 956 26762 2 3340 6679 3344.1 =2 624085
3(GH) 8052 27699 DNIOO 44 09 1105 4862.1 2 386.6 773.1 5635.2 —IiE3  68043.7
4(GH) 852 29309 DNI25 58 0.6 40.6 23551 6 1855 1113.2 3468.3 —ig4 71512.0
5(GH) 1040.1 35779 DNI25 52 08 60.3 31335 4 276.5 1106.0 4239.5 —i®5 757515
6(GH) 1210.5 41641 DNI25 13 09 814 10582 2 3745 749.1 1807.3 —iEe6 77558.7
7(GH) 1359.2 46757 DNI25 73 1.0 1024 7478.1 3 4722 1416.6 8894.7 —iH7 86453.4
8(GH) 17083 58766 DNI50 105 09 644 676.1 2 3709 741.8 1417.9 —iH8 878713
9(GH) 1857 63881 DNIS0 64 09 760 4863.1 3 4383 13149 6177.9 =9 940493
10(GH) 2035 70004 DNI50 3 1.0 91.1 2734 2 5263 10527 1326.1 —iE 10 953754
11(GH) 2344 80634 DNI50 6.2 12 120.7 7482 2 698.3 1396.7 2144.8 =@ 11 97520.2
12(GH) 2862 98453 DN200 3 0.8 318 95.3 2 278.1 556.1 651.4 MBAJT 98171.6
At 17513 60245 388.7 30998.2 31 11173.4  42171.6
x5 DB 1 KEFEKDITESR
Table 5 Water pipe balance hydraulic calculation table of teel
Uik i (ERIS v R AP, HE AP APAAP
5 i 3
kW kg/h m m/s Pa/m Pa Pa Pa Pa
13 (GHD 56.8 1953.9 DN32 26 0.55 181.7 47233 11 1487 16354 6358.7
ZN7 56.8 1953.9 26 47233 11 1635.4 6358.7
JUINFE YT kPa 34.9
B HBH ) kPa 6.4
T I BREL 7T kPa 15.0
SR ) kPa 56.2
= 1 Bk kPa 59.1
AR Y 4.8
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Table 6 Water pipe balance hydraulic calculation table of tee 11

ik e (8IS v R AP, E AP, AP+AP;
e Bz ¢
kW kg/h m m/s Pa/m Pa Pa Pa Pa
36 (GH) 517.9 178158 DN8O 522 099 1965 10259.6 7 4808 33655  13625.1
N 517.9 17815.8 522 10259.6 7 33655  13625.1
TiftiBE 77 kPa 45.0
EIEIE 7] kPa 13.6
BB ) kPa 35.0
SCHE L) kPa 93.6
=il 11 EHEk kPa 97.5
A% 4.0
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