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Abstract

An application of waste gas from dryers was experimentally investigated as a
possible heating media of the evaporator in place of steam. In the experiments, highly
humidified airs with steam, such as 0.5-0.8 (kg-H,O/kg-dry air), were tested to survey
the evaporation rates in a falling film evaporator. The temperature of the inlet gas was
110-120°C which had been estimated as the outlet gas temperature of a dryer for drying
of a filtrated stock of 65% moisture. The temperature of the outlet gas was 55~60°C
corresponding to the boiling point of 50-55°C controlled at 100-120 mm Hg abs. pressure

The results indicated that the evaporation rates were so 2~10 (kg/m?-hr) as increased
with the humidity of air. It would be expected that the evaporation rate could be
promoted by more efficient calandrias from the result that the feed rate of solution also

increased the evaporation rate.
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Fig. 1. Flowsheet of experimental equipment.
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Fig. 4. Relationship between temperature and absolute
humidity of saturated air.

FREBRTIIINCE NI L SWCERE TR LA G L IN D HRTROBIELM & 0 Bk &

LTl 0.50~0.80 [kg H,O/kg dry air] oz k% H L1z,
3:3 BRBLUBEHETHROERER

EBRTRIARXDOERLBEC BT HEREEE DKM T — 2 2B LD ERERFCAr — 1
DMER LISWERZ R & LTHWICH, ERCESHEITIE (BHS 8%) REMA L ERL s
ol s Y




113

‘eale IdelINS I21N0 Yy uo poseq

(9001 ) 0zETT (9001 ) 0,021 (96001 ) S£98 (%001 ) sezy (%001 ) 0818 (1y/1e0y) 2101
(% 0)¢ (%z¢ ) 268 (%81 ) 291 (%59 ) 12 (%Sv ) vez (1y/1eoy [2101) $SO] B2y
(%Lv ) 928 (%501} 1L2T (%z9 ) 188 (%€71) 909 (%L7T1) 009 (1Y/[e23y)  UOKN[OS PIIBIIUDOUOD
(965°9Z) 000€ (%¥'2€) S06€ (%6'92) 22¢T (%2'27) 88LT (%2 07) 1902 (1q/1eoy) iodea
(%ee ) 8Le (%6°¢ ) 99% (%L¢ ) 818 (%6'€ ) 191 (%vy ) vee (xy/peosy) Iojesm pesuepuod b indino
- (%67 ) 065 - (%9°11) 167 (%6 ) L7 (xy/1eoy) (ystwr) ssof
(92'29) €VOL (%3zzv) 1809 (%2'85) 1208 {9%€°8T) 9LL (%6'92) 1851 (g/peoy) wea)s
(%ee ) 728 (%67€ ) 58 (%ee ) L2 (%ee ) 9eT (%0€ ) a6t (xy4/1eox) e
M (%79 ) 03L (%een) 0LvT (%81 ) 0L9 (%7'91) €69 (%zer) 619 (qy/reoy) uonnjos
= (%5'88) 02001 (%0°€8) 0800T (%72'L8) 08SL (%8'9L) 05ze (%7'18) 9LTF (/o) ESL indur
M (%16 ) 8.8 (%87 ) 8.5 (%06 ) sev (%89 ) 062 (%v'S ) 62 (ay/eoy) EL
mm.:uﬂmamo Gm UUQ&?wﬁ ﬁwoﬁ
M ( — )ego— (%19 ) v6°0 { — )¥g0— (%8ST) 6L°0 (%L11) 920 (a4/33) (3s1w) mmo;
i (%%eL) 8TTT (%5728) 0T'8 (%8'89) 86°L (%0¢e) ST (%€7¢) 163 (14/3y) Ie qis weals ; pndino
M (%9'1€) 88¥ (%1'17) 6€'9 (%6°6E) 917 (%Z6S) 962 (%079 8v'e (1yq/33) I23EM EWSES_
4 €7'ST €7'ST 09'TT 00'g 79 (q/8%) e s weds  gndut
W mm.:uﬁmjwo ﬁm ®oﬁm1w£ weais
Iy 88'¥ 6€'9 9Ty 96'C 8r'e (Tq/3%) 193BM POSUIPUOD
M 9% [dee oce 52 €62 (1Y gu1/3y]) «2lexr uonjeiodead
% snsas [pjuswiadxy (g)
% 02T 021 611 (384 SIT ('sqe 8 wu) erIpuefeo jo aanssaxd
SLL 0'€L §'9L §'98 §¥9 (Do) eripueleo jo ‘dwej ses 3d[ino
021 021 0z1 021 911 {00) errpue(ed jo "duwe) sed jaur
080 080 080 g0 L9°0 (xte £1p 3y/OFH BY) 1re prumy jo Lrpwny
0481 08T 0811 ¥8L 782 (1 -z /37]) Ie £1p jo 9jv1 mop
191 62¢ 06T g6T 161 (1y - w/8Y) a1BI Pady
Is1em I91BM I91Bm uonnjos urelord Iarem paaj
SUONIPUOY [ejudwiiradxy (1)
g1 11 8 L 3 A ON uny

synsor [ejuswradxs jo sejdwexy I I[qEL



114 LW B BENBA WL F - ABER 8

([Ex A

Wt ORI % TGN & £ % IS Table 1 IR

FERTIECEREBECRETELKOKELZEFTREOKE, FEEOERMGEEOEE, Wk
BAEDOHEOHEEY LbNT,

— IR BB ORI RIIBRECEARRRTE LD TS, LA LABECHES 7 VT
u7%nmkﬁ%@ﬁ LOWE &M NICFEREORE DOEIVNE T2 (4t=1.5~20°C)
REMEORENBBEEZARBOBEHC K ERBEEXYOERTBENRED -T2, THEEAKRD

X5 Léfz:y‘?%%%”&ﬁ% 56, TOERKELKOBRYBENCHERATHRE, »7vF )7
HODHAREZ CEARTETIZLEND D, TOHRTHKEBERDOLRY BT L TH5HE
D, 75V F)THANREXRA—L LCERAORE AT HAREDF L LG KB M E 8
BLTETCWAIERRLS,

LWL & & 7 5 BAEHBEORBACHEHRAOEAM CORE DM IFFCEMETH
D, WA CHEBELEEPRBETHAERCIMEORE AR EEECN LCERY - THEF
OF B L HBEERAROBEBIREVEREY L35 2 EATFEIRS,

COXSIHANDRRERI TN CEREECRETHELAEOEBON L TRE LK
2, MIEGERECE L TLRERE IR T2 ERALER L CET OB E AT, k7
FEME OB M L InEE O MR SRR U B BE R Y BV e,

12
O  WATER

~ 10 ® WATER-SOLUBLE PROTAIN
<€ AIR FLOW RATE 784 (kg/ri-hr )
2 8t FEED RATE 15.4 (kg/m-hr )
ul J
L ’
<C
< gl ,
5 g
i -
s =
o
g /08
w2k o]

0 \ | : ! { ] 4

0.5 0.6 0.7 08 s

Hw/ Ha (kg=-H:0 J kg-dry air )

Fig. 5. Effect of absolute humidity of air on evaporation rate.
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Fig. 6. Effect of solution feed rate on evaporation rate.
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hs ¢ ERERKIEKOEBERE [keal/m?-hr-°C]
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R n#vg oA [m]
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