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Development of Hydraulic Calculation Software for Buried Pipe System of Ground-source Heat Pump
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( BGI Engineering Consultants, Beijing, 100038 )

[ Abstract]

For ground-source heat pump buried pipe systems, it is generally incapable to directly use conventional HVAC

design softwares for hydraulic calculation, whereas using Excel for manual calculation is rather inefficient. Based on the AutoCAD

secondary development and the fundamental of hydraulic calculation, a visual software that can be applied to the hydraulic

calculation of ground-source heat pump buried pipe system is developed by using Python programming language, which basically

realizes the automation of hydraulic calculation. This paper mainly introduces the software development tools and overall

framework, expounds the design ideas of functional modules, and explains some key codes and core algorithms in details. At last,

taking a ground-source heat pump ground-buried pipe system as an example, a complete hydraulic calculation is carried out using

the software, which verifies the feasibility of the software in the actual engineering design.
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Fig.8 Hydraulic calculation diagram of buried pipeline system main pipe
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Table 3 Hydraulic calculation of main pipe parallel loops

DECSIR EFHF/Pa AR PKE B [ B
A 18913.7 2.2% 7.1 6,834
B 15266.5 21.1% 5,89 794
C 19345.0 0.0% 5,6,3,2 1,10’

x4 EEHKEBRKNDHESR

Table 4 Hydraulic calculation of main pipe supply water pipes

W5 HE/ (m¥h) B B/ WM/ (Pam) BK/m WHFEHSI/Pa Ek/m =ili/m FEPHSI/Pa FBH Sj/Pa

1 43.2 #E  DNI100 259.8 1.5 389.7 3.05 - 792.4 1182.1
2 432 &  DNI100 259.8 1.5 389.7 3.05 - 792.4 1182.1
3 432 M  DNI100 259.8 33 857.3 3.05 - 792.4 1649.7
4 129.6 W  DNI150 266.8 8.5 2267.8 - - 0 2267.8
5 86.4 & DNI150 121.3 30 3639 - 3.05 370 4009

6 432 &  DNI100 259.8 30 7794 - 4.48 1163.9 8957.9
7 432 %  DN100 259.8 33 857.3 - 6.4 1662.7 2520.1
8 432 &  DNI100 259.8 33 857.3 - 6.4 1662.7 2520.1
9 432 & DNI100 259.8 1.5 389.7 3.05 - 792.4 1182.1

x5 EERKEBRKNDIHESR

Table S Hydraulic calculation of main pipe return water pipes

S WE/ (m¥h) B ER B/ (Pam) BK/m EREFJI/Pa B/m  =iB/m  JHERPHS1/Pa EFHI/Pa

r 129.6 & DNI50 266.8 70.1 18702.7 - - 0 18702.7
2 129.6 #E DNI50 266.8 0.6 160.1 4.88 - 1302 1462.1
3 43.2 #E DNI100 259.8 30 7794 - 2.82 732.6 8526.6
4 86.4 & DNI150 121.3 30 3639 - 3.05 370 4009

5 129.6 & DNI50 266.8 1 266.8 4.88 - 1302 1568.8
6’ 432 #NE DNI100 259.8 0.9 233.8 3.05 - 792.4 1026.2
7 43.2 & DNI100 259.8 0.9 233.8 3.05 - 792.4 1026.2
8 432 & DNI00 259.8 33 857.3 3.05 - 792.4 1649.7
9 432 #E DNI100 259.8 33 857.3 - 6.4 1662.7 2520.1
10 43.2 #E DNI100 259.8 33 857.3 - 6.4 1662.7 2520.1

11’ 43.2 & DNI100 259.8 0.9 233.8 3.05 - 792.4 1026.2
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Fig.11 Hydraulic calculation diagram of branch pipes in
a borehole group
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calculation
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Fig.13 Branch pipe hydraulic calculation result
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Fig.14 Branch pipe hydraulic balance regulation
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Table 6 Hydraulic calculation of part branch pipes of inspection shaft A
- e WIS R RIS 45 2R
B FH J1/Pa R ES 11 TBE 73/Pa IR BH 71/Pa R ES
ZK-A-1 23838.3 13.6% 3751.1 27589.4 0.0%
ZK-A-2 23647.4 14.3% 3751.1 27398.5 0.7%
ZK-A-3 22610 18.0% 3751.1 26361.1 4.5%
: ZK-A-7 23819.2 13.7% 3751.1 27570.3 0.1%
ZK-A-8 23596.9 14.5% 3751.1 27348 0.9%
ZK-A-9 22793.9 17.4% 3751.1 26545 3.8%
ZK-A-13 25551.7 7.4% 2037.7 27589.4 0.0%
ZK-A-14 25381.7 8.0% 2037.7 27419.4 0.6%
ZK-A-15 24511.7 11.2% 2037.7 26549.4 3.8%
2 ZK-A-19 25532.6 7.5% 2037.7 27570.3 0.1%
ZK-A-20 25331.2 8.2% 2037.7 27368.9 0.8%
ZK-A-21 24615.4 10.8% 2037.7 26653.1 3.4%
ZK-A-25 27589.4 0.0% 0 27589.4 0.0%
ZK-A-26 27377.6 0.8% 0 273717.6 0.8%
ZK-A-27 26413.4 4.3% 0 26413.4 4.3%
3 ZK-A-31 27565.5 0.1% 0 27565.5 0.1%
ZK-A-32 27294.2 1.1% 0 27294.2 1.1%
ZK-A-33 26517.1 3.9% 0 26517.1 3.9%

BARIE I Y R A AR T IS 1 2 8]
(R BEL 3 220, W 2 KRR b HL L St 78 B 9 0 AS S 1l
REFHIE 15% LR, {H ZK-A-3 5 ZK-A-9 Huif £,
SIS PATRAA S T 15%. Fth, 7Ef A
A3 R /K A% 5% S 0 (B K b 22 ST ], ST
YT I8 A8 BT A BA B 1R B AR RS

REUK I PR e f5 , S 3L R 77 AN
2R 6 AR, B R PATRAUN 4.5%.

B B Bk 5 B ik 2 A, AR A
P A SETK A A I DL R I 5 BE D B 2 B 50k Pa,
THE M R BRSNS T,

mE 7 fow, P& KL ZK-C-25,
N 96934.4Pa, PH /7 &/ £l A2 ZK-B-3, N
91627.6Pa, AN 5.5%, i /NT 15%H) %
K.

& AR (ZK-C-25) PH i EE8 AL

33 BMRKIIHE BB (4. 1y 20 57) [EHL), REIMUIEE RGN
WIRE RGNS EE A R BR8N 120935.8Pa, £ 12.3m-H20.
®7 MEERGHKIBEKDTE
Table 7 Hydraulic calculation of buried pipe system parallel loops
BEHF LS THEMA/Pa AP SCEJI/Pa JFBIRER S )/Pa R Ed
A ZK-A-3 18913.7 50000 26361.1 95274.8 1.7%

ZK-A-25 18913.7 50000 27589.4 96503.1 0.4%
B ZK-B-3 15266.5 50000 26361.1 91627.6 5.5%
ZK-B-25 15266.5 50000 27589.4 92855.9 4.2%
ZK-C-3 19345.0 50000 26361.1 95706.1 1.3%
¢ ZK-C-25 19345.0 50000 27589.4 96934.4 0.0%
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