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Energy-saving control strategy for chilled water systems of
primary-secondary-tertiary pump

Jiang Xiaoqgiang, Xu Yuanyuan, Fang Yonglin
(College of Ecological Environment and Urban Construction, Fujian University of Technology, Fuzhou 350118, China)

Abstract; The potential running programs of primary-secondary-tertiary variable flow pumps were
analysed in accordance with the characteristics of the current three-level variable flow pumps. The
total energy consumption of the chilled variable flow pumps in cooling season was compared with that
of the conventional secondary pump system. Illustrated by a case of example, a 30.61% of energy
saving was obtained with the three-level variable flow pumps. The control schemes of the three-level
variable flowing pumps were discussed. The results indicate that the control schemes of the threel-
level variable flowing pumps are more complex than that of the primary or secondary variable flowing
pumps, that the changing of loads affect the adjustment of the flowing pumps. When the end loads
increase , the flow of the first level or the second level flowing pumps should be increased followed by
the tertiary flowing pumps; When the end loads decrease, the flow of the tertiary pumps should first
be lowered followed by the secondary and the primary pumps.
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Fig.1 Chilled water system based on host side
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Fig.2 Chilled water system based on end side
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Fig.3 Chilled water conveying mode at traditional

large chilled water plant
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Primary-secondary-tertiary pumping system
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Fig. 5 Primary-secondary-tertiary pumping system
with plate heat exchanger-based secondary

ends
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Fig. 6 Primary-secondary-tertiary pumping system

with mixed type secondary side ends
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Tab.1 The operation scheme of primary-secondary-ter-

tiary pumping system
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Tab.2 The annual energy consumption of secondary pumps
XS, PR XY SRR BHRIEG) BTE R R, KR KERIR, RER
% (m’+-h™") % m % h kW PELE S kW (kW - h)
100 438.4 100 50 2 57.6 71.89 0.83 143.79 8282.06
75 328.8 100 50 10 288.0 56. 65 0.79 113.30  32630.28
50 219.2 100 50 40 1152.0 40.32 0.74 80.64  92893.41
25 109.6 100 50 48 1382.4 21.94 0.68 43.88  60653.93
Bt 194 459. 68
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Tab.3 The annual energy consumption of secondary pumps in primary-secondary-tertiary pumping system
XS, SRR xR SRRy BHRIE) BATRE/ BT, KR KERIE, RER

% (m’ -h’") % m % h kW Y& kW (kW - h)
100 438.4 100 25 2 57.6 35.95 0.83 71.89 4141.03

75 328.8 100 25 10 288.0 28.32 0.79 56. 65 16 315. 14

50 219.2 100 25 40 1152.0 20.16 0.74 40.32 46 446.70

25 109.6 100 25 48 1382.4 10.97 0. 68 21.94 30 326.96
Bt 97 229. 84
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Tab.4 The annual energy consumption of first set of pumps at tertiary pumping system

X SRR XA SRRy HRILLE) ZATR R/ BRERTR, KR KERIE, RER
% (m® - h™") % m % h kW BRCR kW (kW - h)

100 58.4 100 15 2 57.6 2.87 0.83 14.37 827.45

75 43.8 75 11.25 10 288.0 1.70 0.79 8.49 2 445.04

50 29.2 50 7.5 40 1152.0 0.81 0.74 4.03 4 640.43

25 14.6 25 3.75 48 1382.4 0.22 0. 68 1.10 1514.96

Bt 9427.89
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Tab.5 The annual energy consumption of second set of pumps at tertiary pumping system

MRS, KPR AR bRy BRG] B TR BRI, KE KEBIE R
% (m*-h™") % m % h kW JEb & kW (kW - h)
100 58.4 100 20 2 57.6 3.83 0.83 19.15 1103.27
75 43.8 75 15 10 288.0 2.26 0.79 11.32 3260.05
50 29.2 50 10 40 1152.0 1.07 0.74 5.37 6187.24

25 14.6 25 5 48 1382.4 0.29 0. 68 1.46 2019.95
S8a8 12 570. 51
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Tab.6 The annual energy consumption of third set of pumps at tertiary pumping system

X, PR X bR R G BARR BRI, KR KEBIIE, RE
% (m*-h™") % m % h kW BRCR kW (kW - h)
100 58.4 100 25.00 2 57.6 4.79 0.83 23.94 1379.08

75 43.8 75 18.75 10 288.0 2.83 0.79 14.15 4075.06
50 29.2 50 12.50 40 1152.0 1.34 0.74 6.71 7 734.05
25 14.6 25 6.25 48 1382.4 0.37 0.68 1.83 2524.94
Bt 15713.14
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