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Effect of SiO; Nano-sized particle on heat and mass transfer
in ammonia-water absorption
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AE AHEsEen, 9o TS UedAdes dRYol-E AL g7 FoM AAF
F21849 SO, YA $4d Ludox £9Y(Aldrich Chemical Company)€ AR&&tict.
Ludox §<fo] @ EXF Table 14] F) st}

FrA3e) dAge] BT HHL A8 E57] 49 A7 27 L G5 4 27
o thermocoupleg dAPozH 2= EXJelE BAFAoH, FHE 25€ AEARA
2% (Data aquisition system)o] 28t} HFE o] onlineo 2 A&t ol8} A 71AY
Foll MFC(mass flow control)& M 213t 7}A2/% W3} AYol N53EE ey, o
EFole MFCE 4X3td &9 3§FE 2AP2HN 5714 F4=e 89499 Film
of dRA FAHEE YD £E, FFAYAMY EFFL] BT HAE HHA &
27 LEE H4A3d AEE AHA}L AHY NEE FV=EE F439 7] £3¥4 2
Yoz FE 7§ HEAH(standard curve)2HE FTEE 439 Yk Fxol o
£ £23¢g9 ¥ig 3HE 5 UEE g
£ d7oA AHEE 483 AFx§ Fig. 20) Jdehi Ao

Table 1. Properties of Ludox solution

Density H Particle Particle average particle
(8/cm’) P wt% Molecular Weight size (nm)

1.21 82 60.09 about 12

589

SOLUTION TANK

AMMONIA BOMB

SOLUTION PUMP

Fig. 2 4839 MNE=

3.3 2 ng

31 Si0; £99] = @& B3 23

reglate] wxo] nE d % EJ3AYY 4L HAE7] A% S0 QALY s ©E
Uxs AT E £4%9 33 A9 4 FAYFE o18F H4E Y3 b o A5
€ A3t Table 20 ¢YAte] Fxof W& Y=o FE9 FJRL FHAHt
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Fig. 3 SiO2 Yx=gi=te] TEM AR

Table 2. Uxte] Fxol WE Yo Hxo ST

e = 5% 10% 15% 20%
U= 1.029 1.053 1.088 1137
A= 11294 13775 14738 1.5550

33 M AY $9 2%

FRTE o188 AYFAY ALAL FUBS 99 BEFN Ao} FABe] B
% 712 Ui Daa® +ASETH JYAAE A4 A8l 488 44 Bt 2ol )
stgich

Q-mePxAtw-hixAxAT 6}

hie mxe XAf

AxATMm 2)
4xm
Ne.= uxb 3)
N _hi"H meprtCooum
Mk kxbxAT,, .. (4
o 714, m = Mass Flow Rate (kg/sec)

Cp = Heat Capacity (kcal/kg."C)

Atcoolant = Temp. Difference of Cooling water (°C)
ATiogmean = LMTD (°C) = (AT ATy)/In( 4T/ AT3)

hi = Heat Transfer Coefficient (kcal/sec.m’.°C)

¢ = Viscosity of Liquid (cP)

k = Thermal Conductivity (kcal/sec.m.°C)

471 ®ol x FF71 &

A = Heat Transfer area (m’) = =Hx b

uldd 23§ Fig. 49 Fig. 59 JelARUch Fig. 404 BE ups} go) 7149 B8 F
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