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- ABSTRACT

The hot water producer by the combination of the solar thermal energy and freon
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gas compression heat has been developed. Freon R-12 gas was circulated through
the system including the solar absorption panel, which has no glassing and no insula-
tion, and the frozen and burst problems were intrinsically eliminated. The manufacturing
and running costs may go further down than the regular solar hot water systems.
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Table 1. Physical properties of Freon R-12"
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Fig2 A schematic diagram of experimental
apparatus of newly developed system
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Table 2 Expansion—Compression characteristics of Freon R-12; Calculations for 1000 kcal/hr
cycles, evaporation at 5C and condensation at 55C, i;=i,=113.2, i3 =137.2,

i,=143.3 kcal/ kg

A A A A A g
i qo=1i3—1, 24. Okcal/ kg
Yuj e JEa —
3 q6=0. 95X q, 22. 8kcal/ky
V(XE7] qrolAe]l HlA | 0.04863m/ ks
FY gas/m’ 2o HEAE 1| 468. 85kcal/m
q/v’ |
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Fig.6 Temperature variations of 3 points{Stor-
age temp., inlet and outlet temp. of solar

panel) of newly developed system on
Feb. 12. 1990(Clear)
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Table 3 Time taken to raise the temp. 30C (A T) and the electric power consumption
for the newly developed system

(1990) Starting amb. temp. time to consumed average
Date time (weather) raise temp. electric ' obtaired
month. day |hr.min 30T (At) power heat per
in hour in kwh hour(kcal/h)
1.4 9100 4(clear) 7 3.1 1200
1.8 9:39 9(sl.cloudy) 7 3.2 1200
1.9 9:35  |5(cloudy,rainy) 7.3 3.4 1146
1. 10 10 2 00 5(Rainy) 7.6 3.7 1096
1.11 952 3(cloudy) 10 5.2 840 |
1.17 10 : 07 12(sl.cloudy) 6 2.1 1400
1.18 10 : 30 7(cloudy) | 11 5.5 764
2.1 10 : 13 8.5(snow) 8.5 4.1 988
2.2 9 : 33 1(cloudy) 8.5 4.2 988
2.3 14 1 18 8(cloudy) 8.5 4.2 088
2.12 9 .28 11(clear) 6 2.4 1400
2.13 948 9(clear) 6 2.2 1400
2) A 7bA] Al z=d"lel Wi Al JREY AW g wehgao] wabd F3
Mede] Firel webd, HA7Y TR A 85 d2g 4564 Table 400 Wbt

Table 4 Time taken to raise temperature 15°C (At) and electric power consumption for
the various systems

_ ‘Time to |Con- Average
| | Starting _ _
System ..Collector Date . Amb.Te- |raise sumed Obtained
type type month.- _ mp. temp. electric  |heat per

- hr:min i
day (Weather)|15C power hour(k -
(At)in in kwh scal/hr)_
hour ‘
10.26 08:20 10(rain) o 2.0 840.00
Preexisted 10.31 07:37 | 27(clear) | 3.5 1.5 1200.00
11.10 | 10:21 |20(cloudy) 4 | 1.8 | 1050.00
Preexisted | Radiator 12.3 10:34 {13(cloudy) 5 2.15 840.00
Only Al 124 | 07:31 |16(sl 45 | 188 | 933.33
| cloudy) |

AB | 1220 | 09:00 | 6(cloudy} 6 2.16 700.00
Series | 12.22 | 10:37 | 5(cloudy) 8 2.40 525.00
AB 12.1 08:40 8(clear) 6.3 2.50 663.50
Para- 12.5 10:40 | 12(clear) 5.6 2.38 742.05

lled |

24 el kol ] #] (Solar Energy) Vol. 10, No. 2, 1990
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Flat

Lower

1.11 09:53 | 3(cloudy) 10 3.0 420.00
plate wall 1.17 10:07 [11(sl. 8 2.6 525.00
cloudy )

| Higher 2.5 11:44 2(cloudy) 9.5 3.0 442.11

‘wall 2.13 09:23 5(clear) ! 7.0 2.2 600.00

Newly Radiator, AB 2.2 09:45 | I{cloudy) 4 1.8 1050.00

developed Series 212 09:17 | 11(clear)|] 3 14 1400.00
ol £ vluwE AHWSA st7] AshA 7+ A vad.g =@ Blustr ¥ 7| 10¥ %
283 a7 Fep w2 o) wat 74 B 297t E wusty AFAZHS E280LE
hEAQ g2 sdd 294719 dweolgE 2x 15T Leled aadE AER am A}
Masch Azdel dolAE AAE Aade]  £d ArjRL £ E 280LE 15C &3
458 e 22 AladoA a2 =d 83 IF 4200kcaloll A AHEE W7 F
12 Q7 WAl by $4EE A4 AR L keal BH BAAA AHAFE WA A2
2 Qs ERol geAE F@E 4477 ol AFAR drleRE 5PN A
M sl HAE AL nokdh BuAd vl o AzEd. dAHoz A F 45 d¥F
we B7Msd oy groed HEriel 7E A7l A7 FUH Aol 30%HA 40%F =
HE71= A9 Awol v=dot. F#y AL o] YA 60—70%7} HFEH iyl 2F-H

Ne AEY 15 Huhg 259 R 2q JEEE T 2 F AH.

oFt Aol Folx e FHE TEE & UTL FEHZ AL AT F2E dFF A4
AAHozgd AA7E ALagd g K3 oz A7 AUAIE AA S L 229
1918 442 A4S Aade] d4 AN  OFY 245 425 AL HFE W 4
A M 7t S8 d. JE7E I oA Al 7t Fal A= Aol Aok E AlAE g
A4 F+ VIAGE W wE JdFL Az BAZE Aded 7S A& AME Ho
oto g ] AdF AYH rlojxo} stk Eu}, 35%9 ANFE FJdoF 100% &Pt
4.3.2 917) gl M2 M5 H|@ erde Aged AMBANE 28%FEe
Table 54E Welz ZlREe wn bR AslFom 100%2 AUAT I5HE A

Table 5 Performance characteristics according to weather conditions [The total heat to raise
the storage water(2&t=15C) is assumed to be 4200 kcal]

g %ol 3 A (Solar Energy) Vol. 10, No. 2, 1990

Collec- Starting amb. Con- Tl-m.e Solar
System year , . sumed | to raise
tor Day | time temp.(C) - . thermal
type type month . (Weather) electric | 15C in fraction(kcal)
hr . min | power in| hour(t)
kcal
1989 | 26 07 97 27 | 1285.71 3 s 2914. 29
| (clear) (30.6%) | (69.4% )
Pre- 107 - 20 1542 .| 2648. 00
existed ' (cloudy) (36.7% ) . (63.3% )
80 | 10 1 10 00 21 1542 Lo 2658.00
' (cloudy) (36.7%) ' (63.3%)
Pre- al s | oos: o 18 1714.29 L s 2485.71
existed . (clear) (40.8% ) . (56.12%)
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iRadiator 11989 3 | 10 2 34 | s 184z. 86 5 «3o1. 14
' (cloudy) | (43.88%) (56.12% )
only A 121 4 | 07:30 10 _1611‘00 4.5 2589'00:
' (cloudy. clear) | (38.36% ) | (61.64%)
o0 | o | 09:as B 1200.00 | - 3000. 00
(cloudy) (28.57% ) (71.43% )
Newly Ul | 09 ° 59 3 1285. 71 s 2914. 19
developed (cloudy) (30.6% ) (69.4% )
AB , 1 1542. 00 2658. 00
series 1902 083 (cloudy) | (36.7%) | 0 (63.3% )
N T 11 120000 |, 3000. 00
(clear) | (28.57%) | (71.43%)
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The hot water production through the combination of solar thermal energy
and freon gas compression heat

Hyun Chai Jung - Ki Sun Kim - Kyung Ho Sun - Sung Young Nam and Jong Won
Lee”

Dept of Chemistry Kyung Hee Univ. Kyung Hee Univ. [nstitute of Solar Energy.
Dept of Mechanical Engineering. Kyung Hee Univ.*

ABSTRACT

The hot water producer by the combination of the solar thermal energy and freon gas compress-
ion heat has been developed. Freon R-12 gas was circulated through the system including the solar
absorption panel, which has no glassing and no insulation, and the frozen and burst problems were

intrinsically eliminated. The manufacturing and running costs may go further down than the regular
solar hot water systems.

An Evaluation of a super—absorbent polymer as the Nucleating Agent for a
Capsule~type Ice Storage System

Hyung—-Joon Choi - Seong—-Ahn Hong - Won—-Hoon Park

Division of chemical Engineering, Korea Institute of Science and Technology

ABSTRACT

A study was conducted to investigate the feasibility of using a super—absorbent polymer made trom
a acrylic acid copolymer for a capsule-type ice storage system. In a simple pyrex—tube test, 25% of
distiled water samples tested turned out not be frozen at all at ~12°C and the average supercooling
of the samples frozen was 9.8 C. With the addition of 0.5wt% super—absorbent polymer, however,
the supercooling of the distilled water was dramatically reduced and more than 35% of samples
tested did not show any supercooling. The heat transfer characteristics of a capsule-type ice storage
unit was also investigated with a distilled water as the phase—change material. With the addition of
0.5wt% polymer, the supercooling of water was not observed at all and thus an overall heat transfer
was enhanced. Based on these results, it was concluded that a super—absorbent polymer is a poten-
tial candidate as the nucleating agent for an ice—storage system.

The characteristics of heat storage and emission of PCM in Ondol system

Cho, Soo - Yoo, Jein - Chung, Hun-saeng

Korea Institute of Energy and Resources
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