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ABSTRACT
In order to control indoor air quality and save energy, it is needed to install a suitable ventilation system

equipped with heat exchanger for heat recovery. The purpose of this research is to find the performance of
paper heat exchanger for exhaust heat recovery, which exchanges latent heat as well as sensible heat.
Experimental apparatus comprises heat exchanger model, constant temperature and humidity chamber, fan
and measurement systems for temperature, pressure and flow rate. Thermal performance and pressure loss
of the paper heat exchanger are measured and compared at various air velocities and outdoor conditions.
Experimental results show that paper heat exchanger can recover 50~70% of the enthalpy difference
between supply and exhaust air.

1.MB T Y5F719 AUFYLS 1rte B iR A7}
tuse, 84 129 4RI #4Y = ¥y

Ao AW AY Fo] LY, ngagsEn  TAE FTHIA S duEAE opiadA °
Wurizle B g @ Asgdoz e gm Tk ol A A Uctor AHAG @) Axd
AWE Azko] dojAe] wat AR 7o nz o A oA FFE AT FVITNEAFTINY

A sln, A=At ABLE oz ways  NITNANTINY dugs HEA WY 3
ez A0 3714 o5 59 BAPe] AjHn T A=RS AAgel dasn

Atk oy g EANE AAs) HAME Jrzry Fol dugrle 7 F9 9% 8 & ¢
ARG F718 fdsort @t a8y AEd Ayt (sensible heat)?} FI(latent heat)d EF T
x  Fgusta AANATE S Fz@r|z Ful7] ALI(enthalpy)Zte] 50~70%F
o (Z)o)o] A 348 & oA, W -3 oA E 20~30% ol
sk Zglsta ojghgd A 4 gon, 7&d dAl=HY Qe FEI|7)4
*ek (F)0] A F {3 F7tR A E MAAstd Wi R E S
E-mail : syyooh@cnu.ackr 4 LABNE A £ dE EAEY QA 4

- 245 -



71710leh Fol Qmarle Ag3} fABet Bol
&3, 45 AgsE, Aux derasbt e am
2 geludst 2ol AuAY BrEe £ g2
2 3E BN E el A4 278D o =
@ Fol AnTIE AU 3713 P4 Ae B4
o2 AH4HD e B, T35, 29002
So AR A% sbsalel, BAAFY A5 s
% AAHE AnY & Yok & AFAHE Fol
Qa7 ASAYEAS A - ARsd e
3 971288 ARAAZFRN AEAPS ST

2. 30| dug| =4

Fig. 1& dug@rlo AH4sH: A4 Az
Aot #59 ¢ - 7% 4 Ady L& 205 mm
olx, dugy] FE FYY EF& 295 mmeltt, T
J3 = AojdlE FA 008 mme] Fol(54 ¥
EI)E AXNEE Fol dur|E WEE o] Fole
Hdda g ugo] /Hedtd dug 450 FHoju
3 R i WFAge] BEtm Az Algo] A
g aAold, Fr)Ado] 4H3d] HLE utdd FHFAo]
&AM AT 22 Aot o Fojy U
£ 930 kg/m®, GRAEAFE 018 WmT2 Aot

AN \

Y s

NS SN

R
o
o
F
2 uf
d
R 4
o —
o y,
4
J

361.69

230

\\}7‘?’
R

(@) schematic

(b) photo
Fig. 1 Schematic and photo of paper heat exchanger model
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Fig. 2 Schematic of performance test apparatus
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Table 1 Operating condition of cooling and heating for paper
heat exchanger

Indoor Outdoor
Dry-bulb | Wet-bulb | Dry-bulb | Wet-bulb
Temp. (C)| Temp. ('C)| Temp. (C)|Temp. (C)
Cooling | 27 ¢1 20+2 Ht1 2+ 2
Heating 2011 14 +2 5+1 212
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Fig. 3 Comparison of pressure loss at various air velocity
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Qc,sen= rhcx[h(Tc,o,d' Wc,i)_ h(Tc.i.d' TC.i.w)]
Qc,lat= ﬁcx[h(Tc,a,d’ Tc,o,w)_h(Tc.o,d’ Wc.i)]
Qc.tol= ﬁlcx[h(Tc,o,d! Tc,a,w)_h(Tc,i,dv Tc.i.w)]

0h,sen= n-zhx[h(Th,i,a'- vVh,o)_h(Th.o.d' Th,a.w)]
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Q= mpxLMT 0, Ty )= KTy 0 W, D1 (1)
Qh,m= ﬁhx[h(Th,i,d- Th,i,w)_h(Th,a,dv Th,o,w)]

Qsen.max = m-avex[h(Th.i.d' Wc.i)—h(TC.i.d' TC.i.w)]
Q tatmax = MoeX[ KT, ; 4, Thiw—MTy ;0 W, I
Q ot max = ";avex[h(Th,i,d» Th,i.w)_h(Tc.i,dv Tc,i,w)]
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Fig. 4 Varation of heat transfer rate with air velocity at
cooling condition
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Fig. 5 Variation of effectiveness with air velocity at cooling
condition
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Fig. 6 Variation of heat transfer rate with air velocity at
heating condition
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Fig. 7 Variation of effectiveness with air velocity at heating
condition
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Fig. 8 Variation of effectiveness with various outdoor humidity
ratio at constant dry-bulb temperature
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Fig. 9 Variation of effectiveness with various outdoor dry—bulb
temperature at constant humidity ratio
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