184 A Fe=E3 A 16 d Al 2 3(2004)/pp. 184-193

VAV A 2519 @8 eA%Ad B& oux 4537}

A F S, 3
MeEAgigtn gt " e gt A% - =4 - 2F AR (AETFHT)

Energy Performance Evaluation of VAV System through
Various Operating Strategies in Office Buildings

Jong-Uk Seo' , Jung-Ho Huh®
Department of Architectural Engineering, Graduate School, University of Seoul, Seoul 130-743, Korea
*Faculty of Architecture, Urban Planning and Landscape of Architecture,
Program in Architecture Engineering, University of Seoul, Seoul 130-743, Korea

(Received April 15, 2003; revision received December 29, 2003)

ABSTRACT: The purpose of this study is to evaluate the performance of various control
strategies in commercial buildings which have been operated by the variable air volume (VAV)
system. Two buildings in Seoul were chosen for the field study. The one (D building) com-
bined by LonWorks has the constant airflow of supply fan and the proportional control of
VAV units (damper type). The other (S building) combined by DDC has the PI control mode
of the supply fan and the floating control of VAV units (venturi type). In estimating thermal
comfort and energy performance through control modes of PI, PID, and CAV in the supply
fan, we could identify several energy efficient operating control strategies for the VAV system.

Key words: VAV system(¥E %A 2d) CAV system(3E %A &), Thermal comfort(E#3),
Energy performance(ol] 4 X] 4 %), Control strategy(A]o]=4])
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Table 1 D building summary

Item Description

Type Office & car show-room building

Consruction

type Rein forced concrete

Exterior

by 24 mm double low-E glass
Building finish &

B5 : plant
Floor B 1-4 : parking
service .
type F1: car show-room
F 2-7 : office
BAS system LonWorks

Table 2 S building summary

Item Description
Type Office building
Con:yrggtion Rein forced concrete
Ef)l(fsg}? d 24 mm double glass
Building B7-8 : plant, engineering room
B 2-6 : parking
Floor B1 : store
service
type F1 : lobby
F 2 : bank
F 3-43 : office
BAS system DDC
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Fig. 1 Floor plan (D building).



186 AES - 8EE

AAE F 4190 281 gen FA AL
£82 o g%tk A YEE 1244mYlol
o A 2AEL oA 84 o AAE A 38}
o 2% 6Ald] £8c ¥ YEE 11 Wm'E
ZAEIQ o, zHd 9% RiRuE AHES OA
2 9% 77 Bt B2 Aoz AU

493 = Y25 71(¥ 1 170 USRT, &
514,100 kcal/h) 2th7F A S0 Jomy gh3of
ARFE Y250 USRT x2t)o] g1t

SHEL 2001 98] &4FF FUY uEAHY
JAdYAE Wdgo|th FRE AN 4%, A7 8%
o2 dWA 213510m’elth NaE2e F2 714
| Fagoez AHEEHY XA 15L 2], 2% 2
Hoz ALLEY Yrx FL2 JUAFHE A}
£5 1 Qth BAS Al2"l& DDCE AM&-3H4

gy 2& 2 dF39 534 dgolt fle 7
g2 28 &4 AT JoAFEAR A
AH|MA gA FEzEYL 254 409 &
o7 Uy 4% F M5 Fxdo] wWiXH
o] AUt}

A &7 &3xHL DAE A 2o F
At Fig. 2= ENdY &0 2gdd i3 59
gazel Ay #74 2HXHEE YEpd sleith

PHAEALTE BT, YHFEE 50%E HF
gt $AHR Yo, 7Y A& 30%
33 BAESE FAsT Yok

AAAE & 66Fo] TFIL Jom, FA A
£8& 95% A=7t 9k AN YEE 92mY/Y
ot A 2AZFL A A Hto ALS AF
& 6Alel 29T 29 WEE 112 W/mPolt}.

dQAH2E HBYE)(650 USRT X1, 1,550
USRTx 1d), 2" e 2 ¥%7](1,800 USRT X 2t),
274 RY2](11,317,000 kcal/h X 2t)), =548 B

i

rlo

R

1st Zone 4th Zone |

i L=t ] I -

+
t]
'
ta
i
k2
=, 2

Fig. 2 Floor plan (S building).
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Table 3 Control variable condition (D building)

. Supply . Cooling
Op;roz:iténg Date | temperature V&Xtrlglut Suc%%lgfroflan valve Damper
control control
. - Proportional Proportional
Current operation | 8/26 Variable control 30 Hz frequency control Close
30Hz CAV 820 | Variable | Open mode |30Hz frequency | ProPortional| cjoce
Proportional Frequency step | Proportional
VAV 8/21 | Constant control control control Close
40Hz CAV 8/23 Variable Open mode 40 Hz frequency Pr%;())%léigfal Close
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Table 4 Control variable condition (S building)
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Supply . Cooling
Operating mode | Date | temperature VAV urlut Supply flan valve Damper
control contro contro control
C”r&?{‘tc g’&i{j‘?on 8/28 | Variable |Floating control | PI control | PID control | Open (30%)
25 Hz CAV 8/29 Variable Open mode 25 Hz frequency | PID control | Open (30%)
PID control 8/30 Variable | Floating control PID control PID control | Open (30%)
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Fig. 4 Frequency adjustment procedure (D build-
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