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ABSTRACT KEYW ORD
Purpose: We are not aware that the current electricity charge burden in the absorption refrigerator is large, and we ~ 'dYZ 2
. .. . . . 9| A3} HI
are concentrating on raising COP. The power charge is the most important part of the total charge of the cooling user. 7<E-| o H'l—_é— o=
and most of the power used is consumed by the driving power of the chilled water and the cooling water pump. lO_I ;1 Ef CX>1| of

Therefore, this study analyzes the cooling load characteristics of the office building through the demonstration and

analyzes the optimal design, construction of the energy saving system, and the saving effect of the absorption  Cooling rate

cooling system electrical cost reduction according to the low load. Methods: The chilled water&medium  Heat source circulation pump
. . o Electrical cost

temperature water flow, inlet/outlet temperature, power consumption, outdoor temperature and humidity data Inverter control

necessary for the cooling usage calculation are collected and set up as the standard of energy saving and the

refrigerator control logic development capable of operation in the low load and VVVF device is installed to compare A CCEPTANCE INFO

the energy saving amount. Result: As a result of comparing and analyzing energy consumption in 2019 using  Received Dec. 27, 2019

inverter in an absorption refrigeration system compared to the existing energy consumption, the power consumption  Final revision received Jan. 8, 2020

of chilled water circulation pump decreased by about 64% compared to the previous year and the power rate Accepted Jan. 13, 2020

decreased by about 63.5%.
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Table 1. Summary of previous studies
Method
Author Year of s Statement Ref
Numeric Chilled & hot water
D. R. Woo | 2019 calculation circulation pump energy [2]
saving rate = 11,683 kWh
Water supply pump energy
. — 0,
LS. Yoon | 2019 | Measurement| ~°' "€ ra%te .38'7 %, hot [3]
water circulation pump
energy saving rate = 29.1%
Numeric Chilled water circulation
C. Choi 2017 calculation | PUTIP energy saving rate =| [4]
15~49%
. . Hot water circulation pump
Simulat .
J. Y. Song | 2011 (%I;l;g;()sl’; energy saving rate = about | [5]
16%
Primary cooling energy
Simulation | consumption(pump inverter
Y. 2013 . 6
! Song (EC0O2) control) saving rate (61
= 15.8%
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Fig. 2. Instrument installation plan for cooling rate analysis

Table 2. Data acquisition element for cooling rate analysis

Datatype | Interval Acquisition element Period
1) Chilled water supply and
return temperature
2) Hot water supply and return
4-20mA temperature 2018~2019
or 10sec. | 3) Ambient temperature and (June~
5~10V humidity September)
4) Chilled water flow
5) Chilled water pump power
6) Absorption chiller power
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Fig. 3. Cooling rate of chiller and outdoor temperature
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Table 3. Configuration for test of absorption chiller system

Division Configuration Specification
Absorption refiigerator 90usRT
Chilled water pump 80m’/h, 20m, 11kW
Equipment Cooling water pump 180m’/h, 25m, 22kW
Inverter 11KW, 22kW
Hot water pump 40m’/h, 15m, 3.7kW
Pipe set -
Infrastructure Differential pressure )
switch
Temperature sensor MV200
Ultrasonic flow meter FSC S10BI
Sensot Differential pressure AOSOT2B21A0000
sensor
Power meter PQA-2100

Chiller install Factory test

Data analyms

Fig. 10. Test process of absorption chiller system
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Fig. 11. Performance curve by variable speed variable frequency
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Table. 4 Test result by variable speed variable frequency

Inverter frequency Chilled water flow Pump power
(%) (H2) (m'/h) (ki)
100 60 54.4 10.9
83 50 45.0 6.3
67 40 35.0 34
50 30 26.0 1.7
33 20 16.0 0.7
17 10 8.0 0.3

Fig. 12. Install inverter panel and sensor
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Table 6. Comparison of power by chiller load in 2018~2019

Division Contents
load 25% 50% 75% 100%
2018
(kW/usRT) 0.99 0.50 0.33 0.25
load 25% 50% 75% 100%
2019
(kW/usRT) 0.08 0.12 0.20 0.26
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