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Abstract

The objective of this study is to find the optimal control algorithm of a hybrid Plant,
which is combined by renewable energy plant of the GSHP(Geothermal Source Heat Pump)
and the normal plant(chiller, boiler). The work presented in this study was carried out in
the EnergyPlus(Version 2.0). The EnergyPlus was modified in order to simulate the hybrid
plant. The plant system was controlled by the load-range-based operation in which
schemes select a user specified set of equipment for each user specified range of a
particular simulation condition. In the use of the load-range-based operation, four kind of
coritrol cases were defined and simulated in order to obtain the optimal control algorithm of
the hybrid plant. The result showed that the Case 2 was the optimal control algorithm
which used the GSHP as a base operating plant and the normal plant as an assistant
operating plant. Even though the normal plant was operated in full load and the renewable
energy plant of the GSHP was operated in partial load, the annual energy consumption of
the normal plant was larger than that of the GSHP plant.
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Table 1 Investment planing on the new renewable
energy plant

. Investment Plan
Build] Cost

Year |, . Geo-
(Billion) i
mgs Solar|Photopile th i Total

20041 30 | 2127 | 14 49 104 | 166
2005 | 113 | 8829 | 27 148 345 | 52
Total | 143 | 1,055 | 41 197 448
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Table 2 Specification of the simulation building

Specification
Building area(m’) 434
Floor area(n’) 484
Floor 1F
Service Office & Lab
% e LI

Fig. 1 Plane figure of the simulated building.

Fig. 2 Modeling of the simulated building.

| s
| ;
gt "
@ ! i a
2g ; 2e i
Eq | 4 £@ T
f2 ‘, Healing
4 : %‘% phoce et | Sher
§el o Ezl [P :
31 : e
L — S S I A S .
[} L
—

Fig. 3 Loop Schematic for Hot Water of

Hybrid-Plant.
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Fig. 4 Loop Schematic for Chilled Water of

Hybrid-Plant.
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Fig. 5 Loop Schematic for GSHP Condenser
system.
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Table 3 Zone set point temperature

Control Period Coolir}g set Heatil'qg set
type powt point
0300 - 17:00
Summer | 51 - [24 oC]
control | 930 | 4200 - 07:00
[28 oCl]
08:00 - 17:00
Winter | 10/1 - [18 oCi
control | 4/30 1800 - 07:00
[22 oC]
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Table 4 Operating schedule for Hybrid plant 4000
Case | Priority Summer Wm_ter Smer Wm.‘fer 3500
cooling | cooling | heating | heating g 20
GSHP | GSHP | GSHP | GSHP %
) 2 | Chiller | Chiller | Boiler | Boiler g
5 | GSHE/ GSHP/ ‘?Eim
Chiller Boiler 5 100
1 | GSHP | GSHP | GSHP | GSHP g 100
2 . | GSHP/| .. .| GsHp/ B
2 Chiller Chiller | Boiler Boiler E 500-
1 Chiller | Chiller | Boiler | Boiler 0
3 5 | Chiller/ Boiler/ 0 50 100 150 200 250 300 35 400
GSHP GSHP Time [cky]
1 Chiller | GSHP | GSHP | Boiler Fig. 8 Case2: Annual energy consumption rate.
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Fig. 7 Casel: Annual energy consumption rate. Fig. 10 Cased: Annual energy consumption rate.
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Fig. 11 Annual energy consumption according to 4
case study.
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Fig. 12 Annual energy consumption of the plants
with 4 case study.
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