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Design and application of energy monitoring system
for laboratory animal facilities

XU Xiao, XIONG Wenjing, MA Xixiang, MU Dandan, ZHOU Shunchang
(Laboratory Animal Center, Huazhong University of Science and Technology, Wuhan 430030, China)

[ Abstract ) Objective  Experimental animal facilities account for a significant proportion of the energy
consumption by scientific research institutions; however, the energy consumption characteristics of these facilities differ
from those of ordinary buildings, and thus require specialized monitoring and management. Methods A set of energy
consumption monitoring systems was designed for experimental animal facilities and deployed in the specific pathogen-free-
level experimental animal facility of Huazhong University of Science and Technology. Results The system achieved real-
time collection and recording of the facility” s electricity consumption data, and proposed energy-saving measures for three
application scenarios. Conclusions This energy consumption monitoring system designed for experimental animal facilities
is reliable, efficient, and user-friendly, and has the potential to guide and promote energy management programs at
experimental animal facilities.
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Table 1 Verification and comparison of the accuracy of

electricity data collection in energy monitoring systems
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Figure 6 Ventilation rate dynamic adjustment
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Table 2 Comparison of electricity consumption under different operating modes in various climate conditions during transitional seasons

gt H 0l g/ C I/ C B/ % B/ % 23 22/ % il E/kWh
0 - G . d D /t Average Average Average Average Humidity Electricity
peraiing mode ate temperature temperature humidity of humidity of difference consumption
of fresh air of return air fresh air return air
Y I 37130
Cooling and heating source ~ March 13" 16.4 20.3 47.4 36.9 10.5 605. 83
HL PR 3H20H
Electric reheating March 20™ 17.0 20. 4 41.5 3L.5 10.0 540. 79
B IR 3H27H
Cooling and heating source  March 27" 14.3 20. 1 80.0 53.3 26.7 748. 26
HL A 47 4H
Flectric reheating April 4 14.3 20.2 77.2 52.7 24.5 780. 8
AR 3H24H
Cooling and heating source  March 24" 16. 6 20. 1 88.9 59.3 29.6 647.71
B PR 3 17H
Flectric reheating March 17" 16.7 20. 1 89.3 61.8 27.5 723.19

R 3 OAFEIE T AR B e A

Table 3 Comparison of effect and electricity consumption of different humidification methods

[m] RS- IVC ZEEHNEY) R RS FEH f/kWh T &R 5 H i 5 H/ %

i 5 N ; B = . o
n ?ka:?fﬁ H 1 TR/ % TBE/ % Electricity consumption H &1 EEE/kWh Proportion of electricity
Humidification - e e Total electricity
Date Average humidity ~ Average humidity of humidification . consumed by
method . consumption e
of return air of IVC system humidification system
12 H 22
A nF 29.8 35.4 1631. 99 5031. 31 32.44
Dec 22
12H2
DH 23"15 29.3 35.5 1454. 41 4421. 81 32.89
; ec
gt %0
Centralized Dec 24 30.9 37.4 1315. 19 3981. 56 33.03
humidification 12 )eqc 25 [
h 29.4 36.4 1043. 20 3643. 63 28.63
Dec 25
12 H 2
A 6[hEl 29.4 36.7 969. 61 3453.01 28.08
Dec 26
Yt 12 H 27
m ﬂ%dd{gﬁ ] ”,EI 27.7 34.6 408. 00 3049. 55 13.38
Transition period  Dec 27
12 H 28
/] u.EI 26.3 38.4 147.20 2631.20 5.59
Dec 28
12 H 2
A 9lhE| 30.5 42.6 147.19 2658. 51 5.54
Dec 29
12
G 2m DH, gglhEl 39.8 53.4 147.19 2474. 02 5.95
Distributed 2 j_j 31 H
humidification w 27.3 39.7 147. 19 2348. 80 6.27
Dec 31°
1H1
A E 25.2 36.5 145. 60 2627.47 5.54
Jan 1
1A2H 30.9 45.4 145. 61 2943. 46 4.95

Jan 2™
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Figure 7 Energy saving effects of humidification mode switching
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