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Abstract —VOCs from the heat recovery ventilation system (total heat exchanger) are measured in this study.
Two different types of element (L and M type) from heat recovery ventilating system are tested to study the intial
release characteristics of VOCs under KS cooling and heating standard conditions. VOCs are measured for the
various flow rates and different operating times. Considering errors in the test method and the measuring
instrument, the tested heat recovery ventilating systems was found to release 6 major VOCs, such as acetic acid,
2-butanone (MEK), 2-(methylthio)ethylamine, toluene, styrene, and x-acids (Ion 57). The concentrations of
released VOCs are not quite much affected by operating conditions. The results show much larger VOCs
concentrations in the cooling mode than in the heating mode, due to the high operating temperatures..
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Table 1. Components of each element

Classification L type M type
Adhesive Poly vinyl acetate Poly vinyl acetate
Materials Cellulose Cellulose
Spacer
Components Al, Si, O, Ca, K, Na, Fe Si, O, Mg, Ca, Al
. Materials Cellulose Cellulose
Liner
Components | P, Al, O, Ca, Na, Si, Fe, K Al, O, S, Si, Ca, K, Na, Fe

© 247 -20~45C 9 30~90%c|t}. Zk Aule A%

9 AdiEES Ao} Hak= 0.5C 4 5%olvk. g gk #ag
A Y- FLEF7]] veh 9lvk VOC AHE $1st
of &71A 9] F71%-gh A AR o) FFAtele dd o
E el AL & vhdta dEd 939 14" w9
HEE Alfsto] f5@ FHA0R & qhof FrpH oz A
Ak SPWHRE WAAE AFsto] Fel oF 8350~

i
o

550 ml/min8 FZo 8 IL77) EEEE sty FFEAGe] 1
A FAAS AR 52 3718 AFHFRN2H, GOMS
(Gas Chromatography/Mass Spectroscopy)s ©|£3%F EPA
Method TO-17[8] EAHPH-& A3t} AFEE GC column

Rtx-1(105m(Z0])x0.32mm(J 72 2)x Loum(7% =]
Ayyoltt. Bodo AMEE Oven 252 ZAL 50T A 10
L 5C/min% £5 =2 405 741712 250C7)
A€t} Injector 2%+ 250TCe]H, Detector
4 Q-pole &%= 150C0o]31 MS source &%+ 23

o

o o M i rf
o
N

bR A
2
[an)
T
oo

<
(@]
o
o

rlgt
oX T

714391 WEEE VOC #4118 A 8] fains

o
b 998N e ARE BoAeok AT,
Bt A A3l AEEE AL URedE 5HE
EHow go|X, J&A T& AL Hed ol
shtel ogiglow sl B4 BAARe Az
FES A F ok Ty ARE 3718 AR
AA F7] A3)A4= Zero air generatorE X8 71712
So) Mg TEslolol 1 Bl 4lTk. ofo] ¥
Ao A & 9 As] Fof| 371587715 2Ast

ooy & o om X
offf o <
10 off ox
o, ol I,

N 2 4 > ook N R o B
2
S
i
N

30 Y
= °r e
=

7C 42 6Colth

2.2. Ngs

Aele = SR el e A4FE] 100 CMH
(m’/hr)Ql HAFEY W71 FAE Loz FPon, 1 AR

& Figure 3¢ VERISITE @717l gAllE = dadaz)
B AR Aol AHEEE LY W MY Y] 2570, 2ug

g
A} F57) W VOC 545 Brtsisit + dudass
29 g4 2 7= A fAHARE dugiss Az o
A 2|0 A (spacer) 9} 2oV (liner) o] Ad Ao
2 08 Zo] E4oltk L¥H MP 9] dudtiahs A8
o) f VER AFEH AHe ol FAHEA got
AeA = A ¥ mde] JR-g A=kH o g AAs]E of
ok 2 Aol S SAA kst 7 R A
7 AES AR Hrlste] o]E Table 1o YER A
t}. Figure 49 w3zt 9 dugaate] Fau= dH 9
ARE Z2E JeRdigich 3713 oA A aAs galist
1 sl FEolu B2 LW 7l disia Aol dEEHW
714N e voCe w57 IME F loEg 2719

FREERQE G fAlek] e dugkaat gl dEe F
g Aol detd w) vich w3 25 A Ao® wA
st stk Age KS Wi 8l W zdels @713
o] Fekat SAARE WMEA Y EA FREGTE 1A 9
F Wglel wbE VOC A1EY] 44, Ad 9 29 59 A4
Bl 3713%71E 23] AEA7IEA Adw el /5%
z70] QB Hd #71RR A de AFAA 4 T
& FASHA Fal s F ok 7 Foll VOCE AFHsHith
7184212 AR WE A7 e B, @V1EA M T
S DAANN F FAFARE 158, 1A7E 158 9 2417 15 &
o] A3t o g EAsn
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(100CMH).
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Table 2. VOC concentrations of the M type system in cooling operation with different flow rates

VOC concentrations (pg/ms)
VOCGCs (50 CMH) (100 CMH) (150 CMH)

In Out AV In Out AV In Out AV

Acetic acid 12 0 10 0 10 10 0 10

2-Butanone(MEK) 15 9 43 32 11 73 64 9

2-(Methylthio)ethylamine 170 0 170 124 0 124 146 0 146

Toluene 94 67 85 51 34 92 57 35

Styrene 10 8 10 8 2 10 0 10

X-acids (Ion 57) 29 0 20 0 20 21 0 21
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Table 3. VOC concentrations of the M type system in heating operation with different flow rates

VOC concentrations (1,1g/m3)

VOCs (50 CMH) (100 CMH) (150 CMH)
In Out AV In Out AV In Out AV
Acetic acid 8 0 0 0 0 0 0 0
2-Butanone(MEK) 14 11 34 24 10 33 27 6
2-(Methylthio)ethanamine 35 0 35 25 0 25 29 0 29
Toluene 43 29 14 43 28 15 49 34 15
Styrene 0 0 0 0 0 0 0 0
X-acids (Ion 57) 11 0 11 0 0 0 0 0 0

Table 4. YOC concentrations of the L type system in cooling operation with different operation time

VOC concentrations (ug/m3)

VOCs (15 minute) (75 minute) (135 minute)

In Out AV In Out AV In Out AV

Acetic acid 7 0 7 0 0 0 0 6 -6
2-Butanone(MEK) 9 7 2 9 7 2 8 8 0
2-(Methylthio)ethanamine | 328 0 328 213 0 213 152 0 152
Toluene 33 11 22 24 21 3 26 29 -3

Styrene 8 0 7 0 7 7 0

X-acids (Ion 57) 8 0 9 10 0 10

Table 5. VOC concentrations of the L type system in heating operation with different operation time

VOC concentrations (pg/ms)

VOCs (15 minute) (75 minute) (135 minute)
In Out AV In Out AV In Out AN
Acetic acid 0 12 -12 0 0 0 0 0 0
2-Butanone(MEK) 0 4 -4 0 0 0 0
2-(Methylthio)ethanamine 0 0 0 0 0 0 0 0 0
Toluene 26 25 1 28 25 3 19 23 -4
Styrene 0 0 0 0 0 0 0 0 0
X-acids (Ion 57) 10 0 10 0 0 0 0 0
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