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Simulation on Control Algorithm of Ground Source Heat

Pump System with Cooling Tower

LU Yiqing,FU Yunzhun

(School of Mechanical Engineering,Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract : In view of currently hybrid ground source heat pump system control method not perfect, the ground source heat

pump system with a small cooling tower was researched. The method of response test was used to determine the

parameters of controller, and MATLAB/Simulink software was applied for control simulation in different operation model

and different control algorithm. The simulation results shows that Smith predictive PID control has a better control effect

compared with traditional PID control and fuzzy PID control. This control algorithm is applicable to three different

operating modes, such as separate operation of cooling tower, separate operation of ground buried pipes, and joint

operation of both. The controller has a high controlling accuracy, fast adjusting speed, small overshoot, it is feasible for

ground source heat pump system with cooling tower.

Keywords ; ground source heat pump system with cooling tower ; Smith predictive PID control ; control simulation ; response

curve ; MATLAB/Simulink
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Figure 1  Schematic diagram of ground source
heat pump system with cooling tower
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Figure 2 Control system diagram of
response curve experiment
BeAR L BRIE
D) i RGEE TIFIRE
2) TV G, (s) BY% A St i — Bk f5 5,
ok MR ASRINY G, (s) B R T ER v (2) 5
3) AR B BR w2, A5 BT SO R A
PR
4) MGl A AT R R SRS
4% ( Ziegler) - JE Bl /R i ( Nichols) 7E 1942 4E 42
ISR E Tk, BRI RN 1 s,
A1 Z-NREd SRR

Table 1  Parameter tuning of controller for Z-N
P2 T LA
KP TI TD
T
D —
! Kr * 0
0.97T T
Pl Kr 0.3 0
0.97T r
PID Kr 27 3

T Ky T F1 Ty 235367 Lol 2 BRI [] o
BRI B 1) 5 50 K R LB R 880 T 3R R 5
Sk S B T
2.1 HIBE S MITIT

P URIK G AT AR AT, HE RIS FE 2R an & 3 T,
IKEERTA M R I 27 Hz 359N % 35 Haz, 7 U i
B 1.0 m*/h Z84E % 1.5 m’/h, i SEHLLL G fr Iy e I
FEMEAR S, R PERATFIES L K =Y (0 ) /M = -
0.199 0,7=880 s,7 =80 s, Hrp Y( o ) 5 H KR B
H A, AT Z-N 3 TR 1 AT DAz 1 PID 4%
il #s S 80H Kp , T, F1 T, 4390028 —66.33,160 140,

PR B H IR IR R Ge G sR AN -

K . 0.199 g,
Co(s) =7 1®  T8g0s41°  °

2.2 BHERMIEIT
B HIEE B LT, 5 M HRAE PN 1T S 80 E T




.58 . B THI# Light Industry Machinery 2017 553 B

16 2
o 20
i @)
‘n]?a 14} o 18
e i
2 %16
H o} X
o H
= #15=-0.008 5 =
= E12
iz A=
= 10F #1%=-0.001 6

8 L L ! L |
0 1500 3000 4500 80 15 1500

VS

B3 32 E R RIEAT 5 R il £,
Figure 3  Experimental response curve of

ground buried pipe separate operation
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Figure 4 Experimental response curve of
cooling tower separate operation
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Figure 5 Experimental response
curve of coupling operation
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Figure 6  Simulation control chart of system
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Figure 7 Simulation curve of different control

methods for separate operation of buried pipe
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Figure 8 Simulation curve of different control

methods for separate operation of cooling tower
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Figure 9  Simulation curve of different

control methods for coupling operation
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