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A study on the energy efficient operation of economizer cycle control
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Abstract

As the cooling energy requirement in an office building increases due to the increased in-

ternal heat gains, the effort to minimize the energy consumption through efficient operation

of existing HVAC systems will be beneficial. In this study, one of the energy conserving ef-

forts in an office building, operational strategies of Economizer Cycle Control have been in-
vestigated through DOE-2.1E computer simulation. The findings can be summarized : 1)
Economizer Cycle Control saves energy throughout the year, 2) Econo-Limit-T must be ap-
plied seasonally based on the outside and return air conditions, 3) use of Enthalpy control is

more energy efficient than that of Temperature control.
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Table 1 Design variables and input data of

HVAC system

Table 3 Simulation results(AHU-1)

Design variables Input data

cooling season ; 26°C
Indoor temperature ] .
heating season ; 20T

heat gain from people ; 100(W/P)
Internal heat gain heat gain from lighting : 8(W/m?)

heat gain from equipment © 1{W/m?)

Temperature control proportional
Ttumidity range 30%~80%
Preheat Coil 12T
Supply-Delta-T 3C
weekday 08:00~17:00(1), other hour{()
Fan Schedule saturday 0800~ 14:00(1), other hour{®)
sunday, holiday all hour(0)
Reheat-Delta-T 18T
System on/off always on
MIN-0A 04

Table 2 Parametric variables and alternative
values

Parametric variables Alternative values

OA-CONTROL FIXED/TEMP/ENTHALPY

ECONO-LIMIT-T none/19/22/25

ECONO-LOW-LIMIT -10/-5/0/5/10

AgdoldE S& VIFHol e TR TE
gtslo] M&Aq 71dHlolelE DOE 2 1g]of A

AHRE 9 E TRYYSA oz wWIlksia ARS-3)
At
4. Ngalolte] Zot U 24

AR 9 WeNSe 5@ tod A9 o
shol Aol ds A, oY) Table 3
oA UhER e} DTk elsleld e Aieks 1

(a) 7)ol A ‘ofuix)ialel e Alad o] A FalA

ol Z g Al AE

OA-CTRL E:L—T E:L—L ENERGY(MWH)
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BASE-11} FIXED - - 170.908/19.391] 90.30
BASE-12) TEMP - - |55.705)27.976) 83.68
BASE-13] TEMP 19 - 151.113)27.625| 78.74
BASE-14| TEMP 22 - 150.002|27.825] 77.83
BASE-15] TEMP 25 - 150.79527.919) 78.71
BASE-22|ENTHLPY| - - 149.206)27.982] 77.19
BASE-23{ENTHLPY| 19 - 151.116|27.625| 78.74
BASE-24|ENTHLPY| 22 - [49.745)27.824] 77.57
BASE-25|ENTHLPY| 25 - 149.396127.921| 77.32
BASE-31] TEMP 22 | -10 |50.023{27.824] 77.85
BASE-32| TEMP 22 -5 150.321{27.650| 77.97
BASE-33] TEMP 22 0 151.631|26.875] 7851
BASE-34| TEMP 22 5 [55.092124.939] 80.03
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