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ABSTRACT: Air handling unit (AHU)'s air filter pressure difference is important for energy
consumption and indoor air quality. Both energy performance data and air filter differential
pressure of AHU in real office buildings were monitored and analyzed to investigate quantita-
tively energy impact as dust buildup level on air filter grows. We also modeled and simulated
CAV system using HVACSIM+ program to examine the energy effect of dust buildup on
filters. Through analysis of time series pressure drop data, the filter pressure difference rate
has been increased due to cumulative supply air flow rate increase. As filter pressure drop
increased to 1 inch water column, it is found that the supply air flow rate was decreased by
10%, the chilled water flow rate was increased by 59% and the pump energy consumption

was increased to 5.9%.
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Fig. 1 View of building. Fig. 3 AHU diagram in office.

Table 1 Description of building, AHU and filter

Item Description
Location Seoul, Korea
Type Office building Shopping store
Completion year 2000. 8 2000. 12
Gross area 147,060.51 m” 125,669 m”
Story Ground 41 story, Underground 4 story Underground 1 story
Number of AHU 43 67
. Pre filter Panel type Panel type
Filter type 3 -
Medium filter Bag type Bag type
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Fig. 4 Filter pressure difference depending on
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Table 2 Input data for calculations

Load type Load
People 10 persons
Light 2.8 kW

Equipment 2.8 kW

42 7|ddolg ¥ MRSt =A

qEd YAr=g ddoez ANEHolAHS
gtk AEAT Z1AdolHoAA APHY
g€ MAsy AEH)HE #P3Hct F
719] EAHAIZEE 07A oA 1941 7hA) 12A3 &
IIEE I, ddYe 7] 8Y 6W= d
ot 714&271e Fig. 99 Z3, duZ7L& Table
29 Zt}.

2N Ay

43 AlEdolH W

F71%38 Aladel "E 94EE Re F
9 FEAYE F/HAIE Reg B dFd4
£ "eH 93 AHE AEHIHET] 93,
Z(block) 19 F7I&FAMY FAAFE IA
o AEHolHE YA FY 29 AZE
0.1 kPa/(kg/s)*oI A 0.105 kPa/(kg/s)*7+Al 0.0025
o2 AIAMNAAN FPsYct. o]AL Fig.8
o} ElolX 50200 HFFAFASF o] AA
A &gk 0.1kPa/(kg/s)’e] (4714, 0.1 kPa/(kg/s)?

N

]

P}

o

€ 2Y, 499 79 ANa" Ay gEGHY A
s T HA AU 5% HHY WA ¥€H
Zte) F7HE T HAS otk HaAl At
o)Atk EFo] 20000 m’d W WE Xto] F
W linch we7bA] 718822 olAE A4t
a3 0.04 kPa/(kg/s)*e] kol €t

44 MEdold 240}

ANEdolae 2HL Table 37 Zon HEW
) AFeo} CASE A%t 9E 9ol Z7H8 CASE
B, Co ZBLZ 7% ABHIAE F£PaU)
Fig. 103+ Zo] AUWLEx LAAZ AzHel 74

28
275
7

25

|\ f s

265

temperatue [T]

25
245
24

6 7 8 9 10N 12 1+ 2 3 4 5 6 7
time [hour)

[=—=CASEA ™= ~CASEB~ = 'CASEC]

Fig. 10 Variation of room air temperature.
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Table 3 Simulation case

Case Filter condition Filter pressure difference increase
A Initial condition 0
B Filter pressure difference 0.5inch w.c. increased 0.0025 kPa/(kg/s)?
C Filter pressure difference 1.0inch w.c. increased 0.005 kPa/(kg/s)*




1232 A3 -

74 % A £ A oA o 07 AR
= il 25~27TC Wl €&
: A (PID)71 & AM&3te Aol g
I oo eHfFEZE AT A H26T)
£ & 4 9t} Fig 11 DEx¢
o] wigle W2 F71Fe HFE e Aoz
T EE Ao %7}6}2 "ol 7+
o) w& CASE Be 74kg/s, CASE Ce &
0.71 kg/s= 7&_/.:2'?}1:} Em A 2% CASE A
9 ¥|u¥ o CASE BE ¢ 6%, CASE C& oF
10%9 F%o] HA2FE & F .

-
o
2
Moo o
UE

Fig. 125 35439 W88 ey Rez ¥
Fol pagel net ANREHE F54717] A
WegEsh o del 4 fYel T A
¢ 4 ok dFd 19 48RS masty,

CASE At 97l o 80.7%/day, CASE B
83.3%/day® 3.2% Z7Fst9lx, CASE CE 85
E/day2 59% 7}6}3‘15}

Table 45 FFS /A7) 9% BEe
A= iﬂl%* A2 19 599 Agaw
Zo2 nlwstd CASE A9 307kWhET CASE
B 317kWhZ 3.2%, CASE CE 325kWhZ 59
% Z4E ¢ 5+ ok

ae =~
CTIY =
AN N\
.(;6 1.5 \
time (hour)
[ CASEA = =CASEB= = 'CASEC|
Fig. 12 Variation of chilled water.
Table 4 Simulation result
Chilled Chiller pump
Case water | Increase electric Increase
use (%) energy use (%)
(ton) (kWh)
A | 80.74 - 307.34 -
B | 8333 3.2 317.15 3.2
C | 8553 59 325.48 59
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