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Development of an Integrated Energy Simulation Tool for Buildings and MEP Systems, the BEST

Part 233 Case Studies on Optimal Design of Co-generation Systems Considering Characteristics
of the Absorption Chiller with Auxiliary Waste Heat Recovery
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In this report, we conducted case studies to verify the design and operation method for optimizing waste heat utilization
and energy consumption of co-generation system using the BEST program. As a result, it appeared that the absorption
chiller with auxiliary waste heat recovery is better to be selected according to the rated waste heat quantity of the gas
engine power generator. It also presumed that the operation number of heat sources is better to be controlled by the priority
to the sole operation of waste heat recovery.
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Figure 1 Waste heat utilization characteristics of Absorption
chiller with auxiliary waste heat recovery (RHA)
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Table 1 Building outline of the targeted office building
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Heat Source System Diagram (Case4, 5)

HRHA : Absorption Chiller with
Auxiliary Waste Heat Recovery
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Table 3 Specifications of the gas engine power generator
(same for each case)
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Table 4 Specification of cold heat sources (case1, 2, 3)
- AR
e i A4 Casel | Case2 | Case3
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e YN A Nz =
ﬁﬁg&?ﬁmﬁ%i(ﬁm 1,564 | 704 | 313
TERHPEEA DIRE[C) 90 90 90
HEEdE A BBV O TIRIREC) 80 80 80
I | ERS PR KPR e [L/min] | 960 | 432 | 192
KBS | ERRPER RN & kW] 650 | 292 | 130
BEER SRR A AR %] 46 46 46
BB B 3 i IRF D P B[]
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TERE /K it i L/min) 6,049 | 2,720 | 1,210
. TEAS R HIRE ) [KW] — | 1,055 ] 1,582
{%;ET Sﬁ% FERE R IR/K I [L/min] — 3,023 | 4537
T TERE A ATE A kW] — [ 798 [ 1,196
Table 5 Waste hot water inlet/outlet temperatures of RHA
(case4,5)
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Casel-> No heat source, Case2,3-> Gas absorption chiller

Figure 2 Heat source system diagram
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Note: The heat source inf =71 area changes in other cases as follows:
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Table 6 Range in application of RHA waste hot water
characteristics in the BEST program (cooling operation)
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Heat source primary energy consumption
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Casel Case2 Case3 Cased Case5 towers and cooling water pumps.

RHA: Absorption chiller with auxiliary waste heat recovery, RA: Gas absorption chiller
Figure 3 Comparison of heat source primary energy consumption in each case (Total for April-November)
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Figure 4 Comparison of waste heat utilization
(Total for April-November)

Figure 5 Comparison of cold heat output
(Total for April-November)
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Casel (Summer) Case2 (Summer)

Case3 (Summer)
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i~ i~ =
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GE: Gas engine power generator, Hex: Heat exchanger for heat radiation,
RHA: Absorption chiller with auxiliary waste heat recovery, RA: Gas absorption chiller

Figure 6 Comparison of waste heat recovery and cold heat output on a representative summer day (Case 1 - 3, August 3)

Case4 (Midterm)
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Figure 7 Comparison of RHA operation on a representative
midterm day (Case 4 and 5, May 22)
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