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On Removal of Hot - Spring Water Scales by Cleaning Agents on the Heat
Exchanger between Hot - Spring Water and Water

Kiyotake ISHIHATA, Koji FUKUDOME and Shigenobu ARITA
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Fig. 1. Installation site of heat exchanger
between hot-spring water and water.
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Fig. 2. Chamber of heat exchanger between
hot-spring water and water.
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Fig. 3. Plate heat exchanger between hot-
spring water and water.
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Fig. 4. Plate type heat exchange system between hot-spring water and water, and
washing system of scales by cleaning agents

1. BR—KEZHER, 2. BRK7,

Heat exchanger between hot-spring water and water, Hot-spring water pump,
3. BREAA /=5 —, 4. JBEAKE> 7,

Invertor to control hot-spring water, Circulating water pump,
5. JBRAKEA v N—F—, 6. BR, 7. JEIRK,

Invertor to control circulating water, Hot-spring water, Circulating water,
8. Wik, 9. BEFSZR 10. HELEK, 11. =54,

Cistern, Thermoregulator, Thermostat, Three-way valve,
12. ZF54, 13. 2=y bb—5—, 4. "7 RH, 15. PR,
- Two-way valve, Unit heater, Green houses, Solution of cleaning agent,
16. P RIEERE, 17. 7SVT7, 18, HRIEAEIR A 774 >

Circulating solution tank, Valve, Pipe line of circulating solution of cleaning

agent.
MERUHFE

KRIIERERERETIREEDARBRSE T 1987 £ 1 A~ 3 Aicfr- 72,
7V — PRBER-KATREEOEIZ, 1, 2, 3, 4, 2DETIRE L RITRT,



AMER - BT - FHESE

FlER 7Lv—PREBER—KBEZREENHET
Table 1. The specifications of heat exchange system between hot-spring water and water

H H #H T
Items Specifications

. 7L — b RAK—kxFE R ) (RELTHE

Heat * exchanger Plate type heat exchanger between hot-spring Heating surface area
water and water by counterflow system

#h H 7

3 143,000 kcal- hr?

Thermal  output

EF IR A A T Y NIRERT 7 4-20 mA B 2

Electric thermo- Digital display Power Numbers

regulator

il = 4N BE 6.4 mm I 100 Q A 4

Thermometer Diameter Resistance Numbers

£ > — 35— EE 200V & 154-50KVA &% 2

Invertor Voltage Electric Numbers

current:

B R K > 7 BRHA 200V 075 KW &i5f2 11.0m  HBKE 100 /- min!

Circulation pump Hot-spring Total head Pump discharge
water rate of flow
TEERKH 200V 15 KW &£HRE 205m  HKE )
Circulating Total head Pump discharge 180 /- min1
water pump rate of flow

= Vil in SrE| Ry

Three way valve Split type

= 7 B Ju—+xi

Water meter  Flow cell

Thbb, £2EIZ 7L —  RATHRE, BEARY 7, BREBRY 7, EFRERES, (> —
I—, MEBNG, BB (70— b)) ETHRIN, SRR HRBOBITIRTEERIZ 143,000 kcal-
ht ThHd,

BARIRT 27— VIRIHFEE I, BR—IKBTIREE DR R BAERENIC S 22 THIFH 2 HE4
TELIIEMEEHEBEL, BREEY 7ICL ) BRHRBNLREEATEERT 2EE L L, TR
LTI, BROMERDRUREL 22— b b5 % TR0 LT 5 kil mL s &2 72,
L7225 T, FHABR TRy —NLVBEIMENRD LN, U H, AN TLARUVKRERZ S —)L
WiFIT 27 7)) —> B(EMERA HCL 19 %, NH,HF, 10 %, H®E 1.135g/cc, R, HAE
ELFEHRAHB) g 75— 1R, V> o— FEReHs) 2B, BIEOBEIL5.0%,
75%, 100 %, #%#&I350% &L, HEEL Y 1ETOH 4 BUIREL 72, MEKEEIZ 1 E:LY) 100
I PRIALERIZ AR & b B e 2 B L 2 WREIC 2 BEEAT - 72, AMERAL SR F 2 A IR THAMD B HUR
L7z, 27— VBREEROBELIZ, BTHMBICL VMBS NBEBRKDEEY H b RERT L 26
24T - 72,

COBTHEBCE ) MBE S NEKT, RE, BEEREROHEYHEERY 7 ZBE 748w (3
), E=—no 2180w (24%) 928 mP 2B L 72, IBRIZHAHRBEERIZIERHL DK
7 TERERETAEL, REBIEREBHOE THOEL 7,

FARIZIERKSD (R R HREHICKIE), 27— LB BTEDBR — KBRTHEEC L BIER» S
BTRBANOHRIGHE, BEREOENRUS 7L — b RED Ry —VBRERICOWTT- 72,

__4_
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BRRUER

BRARS

ERICEL ZIBROBTIEIER2ICRTEB) T, Cl, SO, Na'h % &BEERS DIIH,
BUC L ) Ry — N BENER L %0 5 Ca®t, Mg®, Fe?*, SiOs> 0% N\ iz, B
RO A THEFICMHE L Ay —VnERIIE, SiOs 33%, Fe 295%, Al 1.14%, Mg
0.3%, Ca 038%, Na 05%%ThH-72,

Ar—LBRECERINOCRTRB~DEREOHE

IR b BB DEBRE LB 3 RICTT, IBRD L BTREBANDHIEBRITKAX TRD 2,

Q = Cp+V (Wti—WEQ)----evmmmmeremmmsenenene e (1)
Q: BRYD L DRHBREE-----kcal- hr
Cp: Mot --meeremmeeiieies kcal-kg'-°C!
Vi BRE e kg hr

Wti—Wto : BRAD—BRHOIRE-°C

A —\VEBEERIHED HD 5 B~ 6 Brn#aT %%«@&%&E%Aét A7 —IWVBRERIIT 7T
7 ) —> B TI3RFERT 118,320 ~ 119,700 kcal-hr* ) 3.0 ~ 11.0 %, £ 4 75— 1 TR ERT D
107,322 kcal-hr ' 1.4 % Z N FNHML 72, 72T 77 7 ) —> BI3EIBELREIT & ARHBRBEAD
BHEBB MM 72, 7V — F DRy — VRSB FEET T v o v TRELLHAY I L &
(BRESN (B5M), L= T, FELICLBHALY) LBK %ﬁs%sf\@#t%“ﬁgﬂiﬁﬂﬂtto“
A 77—105 BUBIIHRBEBREOMEL L, ZHIIEICREHAEILEE B
5,

Fo2k IBROBD

Table 2. Components of hot-spring water

15 5 g B B
Components Contents
Na* 1,424.0 ppm
Ca%t 281.0

Mg?+ 24.8

Fe2+ 33.6

Cl- 2,438.0
S042~ 248.4
SiO32- 199.0
HCO3~ 50.3
HREREW 5,084.0
Residue

pH 5.1
KM RE B
In contact Light yellowish
with air sediments
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Fig. 5. Before (left) and after (right) washing
of plate scales.

R — LRk L BB REDHS
7V — b OBEHHIZRA THRD T,

K = Q/A AN --eeememmmmmmmremmsmssenseee st 2
K : #Eif&--kcal-m? -hr'°C*
A (REATERE -
dtm: AD R U TR B DX BCF IR EZEC

24— VBT O BB TR OHRS £ 55 3 ISR RIE R OB E TR 4,522 ~ 5,929 keal-m7*-
' ClT, T2 T 2 —> B TIRBIERTIO 877 ~ 1528 %, A 7T — 1 T3 2.75 Z8mL 72,
Tubb, BERETQAENME—ThIUT, PRS2 S L7,

PENE i, AEBRTIZ 7L — b 2HA0 7 B ReEs 0T 5 2 L7 <, HRIENEIRRME
FICEES W, BRALRBELZAyr—NL2RFELS, EEFIT 1EYD 5000 (5.0%) ~ 10,000
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Summary

By making use of some cleaning agents, we succeeded in removing the hot-spring
water scales, which unavoidably came to be attached on to the plate-type heat exchanger,

installed in order to supply the greenhouses with heated water.
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The details of the process is to be described briefly in the following.

The cleaning agents were composed of the two kinds of the solutions, namely, the
one, named Aqua Clean B fixed at the concentrations of 5.0 %, 7.5 % or 10.0 %, and another,
named, the Safety-1 fixed at the concentration of 5.0 %.

The cleaning was carried out by letting the cleaning agents circulate through the hot-
spring water path on the heat exchanger between hot-spring water and water. The cleaning-
time was managed to be about 2 hours at the respective concentration-units.

Consequently, it was confirmed that both the heat-amount from the hot-spring water
to the heat exchanger and the overall heat-transfer-coefficients were made to be increased
at the cleaning parts treated by Aqua Clean B both at 10.0% and at 7.5% solufions,
indicating the highest efficiency removing the scales.

These results show the possibility of saving the labours hitherto required for cleaning
the scales on the heat exchanger.



