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Abstract Recently, global warming has been a serious issue on the worldwide, and the importance of energy conservation
is increasing. In most buildings, energy consumption increases due to cooling, heating, and ventilation. Because of
these issues, researches have been carried out to reduce building energy. However, in most conventional forced-air
system, the guidelines for the Air Handling Unit (AHU) discharge air temperature are not fully established. The purpose
of this study is to assess the impact of AHU discharge air temperature, which is one of the important control variables,
on the overall energy consumption and thermal comfort characteristics by modeling conventional forced-air system
using EnergyPlus. In addition, recommendations for energy reduction in conventional AHU is provided.
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o]} o] ol x| Agtel thgk AFt7F thHe A XA QJAIRF #A] Air Handling Unit(AHU) EZ-2%0
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T8 W F SR A olol tigh Trol=kl AA] B AdAAT T Has Aot wpeba] Aol A =
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2. AT

2.1 AlE8old dY

n|=o| x| Aol A 7]2E EnergyPlust DOE-29 BLASTS] 3 whS E3tA7]l 22 ad o =k Jeay
S} 3](ASHRAE)CI A #1735l Heat Balance® AH&-3to] B Ao dxxet AL B diF o] tigh
TAE| o] Thsstth Egk AE QT e} Aujele] 3 ol o AEo] Wyl Rt tigh 7 H5o)
7VsstH, 53] ZF A gAEE FAAQAE Uitk $34 S SE AE olyA AlEdelAL T4
T4 Q452 Zone Surface, Air Heat Balance % System} Plant 7+2] 71291 14 #AE HA} 75817

w2 Aol At} sebeo] AAatgieh”
22745 2H 3 ASo|M Ay =A

A7) A2 AAE(53 mx35 m) FEHO] 3T qFR ZEEERS] AR deS AT Table 13}
#ol 7} T2 a7 el ook 170 W2 A Eolgler A H = 40%, WelFH $UE T 27 mE
T 2

ARk 3 A Al AR o RE olsertol Aot WETE T TUATIEAIEFOE AHU SH
W 3l 9 P W12 JAgHom AojHn. $ dUANEE o Wwy 2dy, WEr)7F A
Ho] glom, 7} Ao A= VAV(Variable Air Volume) UnitO 2 A AALwS xd3hc} wal A2~ 9

Table 1 Building model, zone plan & Simulation Input condition

Building model & zone plan

North

West Core East

South

HVAC

AHU Discharge Air Temperature [TC] 11, 12, 13, 14, 15, 16
AHU Fan Design Static Pressure [Pa] 750
AHU Fan Efficiency [%] 75
AHU Fan Part Load Shut Off [Pa] 125
Minimum Outside Air Rate [L/s/m?] 0.762
Plant
Chiller Design COP 5.5
Boiler Design Efficiency [%] 78
Internal Gain

People [mz/person] 223
Lighting [W/m’] 10.3
Equipment [W/mz] 8.6
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Fig. 1 Occupancy, lighting and equipment schedules.
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Fig. 2 Annual boiler gas energy consumption.
3.2 7| HI| 2HIF

Fig. 32 8P7l(69, 74, 8¥)°] AHU EZ25d we W¥is7] A7) LvlehE Hehle, Fig 43 sle] 9

FY Fsh@E+3<9)E Yepdh A9 49 25t 972 Qld EEET) %2#% o A] An|gFe
arche AU Ecﬂbtﬂ 16T W 64 k Wh/m2 2 Mg g2 %571 A7) )= UrEMOU% W 3
W3} S 55.0 kWhim' 2 7+ S LE‘r |49 Fot= vro] BAg A3 |4 Pr ste] A9 EE2xT}
b ek wel £ EER] %E‘V} %Liﬁ} A9k ““Bbl F7H= 3 1 gAaEe I
eFtth W, #d Hole] A9 EFREUt 255 Fd AAF] fgacstd dd Fol BHh 52 AASS
e AA W 2] Felrt A so® AlsETh

T Asg 7R QlE EFeETF W 69w 5 o FZwertol A Z‘EAMOE A3k} Wik =
Hatel W57 oluA] Aveke] 1347 7W A YeERTE 11T 16T F515 7F Lol upe} njwdk Az
692 39.9% A WA, 7937} 89 9] A f-olli= ZHE 15.9%9F 11.2%= 4 Oi we Hal s UE
Wt wEbA] 69 3} e 6}@_71«1 oﬂLﬂXl 2R e 2 e v Aog

3.3 W ofHX| &H|Z

Fig. 5+ AHU EE25%0] W& AZF AHU $9] oA Av=S YEll ES2E7F 5575 A YA
202 S7ehs AEE et B2t Wl 338 WA WS A, EE2R0 s A4 A

AALE9 AHU EE2 % 2pol7} 57
P2t gk ol YRe Wy 8

AU 5 T AU 20gol Gash A
A RS AL SN e G L
EFEEIE P e 11Cel W, 39 kWhim e
kKWhim' 2 718 =& 2u2ke el

:|:4—|—’

June = July = August June = July m August

E 4 B 30
H £
c 3 e
S 2
= = 20
£ 2
> ©
2 2 e 15—
o D
o =
& g 10—
21— )
i} ] —
5 5 °
S o 0
11 12 13 14 15 16 11 12 13 14 15 16
Supply Air Temperature[°C] Supply Air Temperature[°C]
Fig. 3 Chiller energy consumption. Fig. 4 Total cooling coil rate .
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Fig. 5 Annual fan energy consumption. Fig. 6 Annual total HVAC energy consumption.
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Fig. 7 MF interior zone PMV.
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