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The R&D of hot water production by the combination of
solar thermal and a large sized flower cooling system( I)
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Abstract

Solar assisted heat pump with freon circulating system has been developed. Rewising the
cool chamber(flower storage) with the solar thermal hot water producing system, the more
amount of hot water can be produced, which can be even used for room panel heating. The
compressor was cooled by water jaket instead of air cooled so that the system energy efficiency
was improved quite well.
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Table 1. Expansion-compression characteristics of freon
R-22; Calculations for 1,000kcal/hr cycles, evaporation at - 5, 0.5C and condensation at 55C

o a Ze v (CO)uE ALk
A Ab 2] - 0 -

wyuj o] ¢ = i-i(kcal/kg) 313 320 32.7
WEay & =095 X q 29735 304 3107
v (FF7) d7olA1e] v H) 0.0554 0.0471 0.0403

(m'/kg)
Y gas/mFe] Y a 536.73 64544 77097

cq' /v (keal/m)
@ o) G = 1,000/g,” (kg/h) 3363 32.89 32.19
R G = 1,000/®q, (D : Y& 3957 387 37.87
S = 0.85)

H A 7} Vo=G XV (#%7] T 7t2=) 2.19 1.82 153

A A (m/h)
V. = Vu/n, (B 2E2¢E) 274 228 153

(AHEE n =08 (m/h)

A=Y AL(ZY) (kcal/kg) 85 87 3.8
AL x G’ /632(28.%8) (PS) 053 053 053
&9 q =g + Al(kcal/kg) 38235 39.1 3987

C.0 Pau=2C 0 P + 1

:h:i_hzl :he*hl +1
hs-h,  hih

oja FPZE EUIHI AWrhol™ Hcearmo
cycle® E&(n)dll o)A AHAF7T AgtE .
A5719 58S 17 AA dFHEE

C. O. Patw = oy X C, O, Pt + 1

heat pump refrigeration
Qoo
Woeomp —
actual Nomp X C. O. Pitea + 1
refrigeration
o}

HH, Yl R-229] 49 EAHLES 2¥3
Zol gt3o] Alats] Boprt & =gz E9
¥ m=300¢{E AFLE Tw = 10CoA &%
T = 50C71A] 8]=d 83 9% 1,000kcal/

2
=
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Z3la 55Co A 322 wo] AAMES Table
1] YEPRATH

AAHAZY, AHE-E 4571 Y59 Tecum
sehAt AF2] AJ210FT- 20622 powert 15H.
Po|t}, At&Wyul= R-22 71| Loly ¢FSnt
A2 gE 2o}, WAANHE Q¥ WAl
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) e
=TT ‘ I o
o= LﬁJ 17 . Low Pressure gauge 18 . High pressure
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~ 19 . Safety valve 20 . Solenold valve
§  — 6 21 . Stop valve 22 . Repair valve
23 . Drain valve 24 . Temp. Sensor

Fig. 2. A schemauc diagram of the experimental apparatus.
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Table 2. Performance characteristics of the newly combined series system according to weater

conditions

[The total heat to raise the storage water(AT=15C) is assumed to be 4500 kcall
(1990) Starting Amb. Time to Consumed - Solar thermal

Date time. temp. (C) | raise temp. electric fraction
month, day | (hr : min) (weather) 15C(At) power in keal (keal)
in hour

726 09 : 08 24(rain) 2.0 2592.5(57.60% ) | 1908.0(42.40% )
728 101 09 30(clear) 2.3 2505.6(55.68% ) | 19944(44.32% )
7.30 10 © 47 35(clear) 1.8 22464(4992% ) | 2253.6(50.08% )
8.17(1) 11:29 33(clear) 2.1 2764.8(6144% ) | 17352(3856% )
8.17(2) 15: 10 25(clear) 20 3592.0(5760%) | 19080(4240% )
8.17(3) 1906 25(clear) 24 26.7814(5952% ) | 1831.6(4048% )
820 17 . 55 23(clear) 2.3 2764.8(6144%) | 17352(3856% )
827(1) 09 : 43 33(clear) 29 2592.0(5760%) | 19080(4240% )
827(2) 17 . 41 26(clear) 19 2505.6(55.60% ) | 19944(44.32% )
8.31 13 : 06 20(clear) 20 2592.0(6144%) | 19080(424% )
94 1011 32(clear) 20 24192(53.76% ) | 2080.8(4624 % )
95 09 : 31 25(clear) 22 2592.0(6140%) | 19080(42.40% )

Table 3. Performance characteristics of the newly combined series system according to time
variations(Obtained heat/hour at each hour of the day)

System Date Starting | Amb. Obtained heat r ho r at each hour at
type month. time | temp.(C) each hour of &3
day (hr : min)| (Weather)| 1 2 3 4 5 6 7
Newly | 94 10 .11 | 32(clear) | 2100 | 2100| 2208 | 300 | 2208 | 1470 | 1470
comblined 95 09 : 31 | 25(cloudy)| 2100 | 2100 | 2100 | 2208 | 2208 | 1470 | 1470
Solar 9.130 9:53 | 29(clear) 600 600 600 600 900| 750] 750

42, HEARZI| TE SHN S g

g5 9% o) gid), o ASE FAHRos
SERY F ASTHZE 2AHA_Y £ AL
A" WAl Yie) Frde BE A
S YA 2T AR g meol Aud
Te Ur1g, £5o B, AP AUy
T—‘*%EJZI 2 9, AU Alete) ALAAE
AR Ao & IREI} 2RSS 7]
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Table 4. Time taken to raise the temp. 15C(AT) and the electric power consumption for the

various systems

System Date Starting Amb. temp. | Time to raisg consumed | Avdrage Ob-
type month time (weather) | temp. 15C(2 eletric tained heat
day hr : min (C) t) in hr. | power in | per hour
kWh (kcal/h)
Refiger- 713 07 - 30 27(cloudy) 30 2.7 1500.0
ated 9.14 08 . 14 25(cloudy) 32 2.8 1406.3
Solar 9.14 12 : 42 22(cloudy) 40 50 11250
© 9.19 08 : 57 30(clear) 35 45 1285.7
Newly 94 10 . 11 32(clear) 2.0 2.8 22500
combined :
95 09 : 31 25(cloudy) 2.3 34 1956.5
Newly 22 09 : 45 1{cloudy) 40 1.8 1050.0
develop- : |
ed 2.12 09:17 | 11(clear) 30 14 14000

A2 11T A= IA o= 1400.0kcal/hre] T
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Fig. 3 A. Design of newly combined parallel system.
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Table 5. High, low pressure and electric current variations of the various system according to

temp. variations of water tank

- System Comparison Temperature variations of the water tank(C)
1 type factors

| 20 25 30 35 | 40 | 45 50

' Refrige- | High Pressure(kgf/cmz) 90 145 160 |180| - | - -

-t Low Pressure(kgf/cm?) 88 28 29 30 ~ | ° -

] Ammeter(A) 00| 66/73 7174 | - | - | - -

Solar High Pressure(kgf/cm2) 6/8 110 125 |155(164(190} 192
Low Pressure(kgf/cm?) 6/8 12 14 18|20 |25 26
Ammeter(A) 0.0 45 50 55158 |62 68

| ewly High Pressure(kgf/cmz) 9.0 135 150 [170/185]200 -
Low Pressure(kgf/cm?) 85 21 24 27130 32 -
Ammeter(A) 0.0 59 62 69 | 72 | 82 N
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investigated. As a result, the best location of the heat source to make the active heat transfer is 0.075(m.]
from the left wall on the floor. The trends observed are also discussed in terms of heat removal from
practical systems such as electric circuitry.

- The R&D of hot water production by the combination of solar
thermal and a large sized flower cooling system(I)

Jung, Hyun Chai * Kim, Ki Sun* Sun, Kyung Ho
Kyung Hee Unw. Institute of Solar Energy

Solar assisted heat pump with freon circulating system has been developed. Revising the cool chamber(flower
storage) with the solar thermal hot water producing system, the more amount of hot water can be produced,

which can be even used for room panel heating The compressor was cooled by water jaket instead of
air cooled so that the system energy efficiency was improved quite well.

Misgurnus anguillicaudatus(CANTOR) Breeding in
‘Winter Season by Solar Thermal Heating(1I)

Hyun-Chai Jung® - Kyung-Ho Sun® * Yong-Sun Paek™"
*Kyung Hee Univ. Institute of Solar Energy
**Teacher, High school of Kwang Dong Kyung-Gi Do

The optimum water temperature was maintained for Misgurnus anguillicaudatus(CANTOR) in winter
season by solar thermal heating. The optimum temperature ranges for the Misgurnus anguillicaudatus(CA-
NTOR) were experimentally estimated, i. e. for the body length 7~9cm and body weight 4~6g, the
optimum temperature range was 21~23C.

For the body length 9~11cm and body weight 6~8g, it was 23~25C, And for the body length 11~13cm
and body weight 8~10g, it was 25~27C. The Misgurnus anguillicaudaus(CATOR) with the body weight
5~10g and body length 8~15cm grew relativeiy fast but the bigger ones with body weight above 15g,
grew relatively slow and total average weight increment was about 50~80g per month.

An experimental study on solidification of binarymix-ture
Han-Sung Cho* - Hie-Tak Choi* * Jai-Suk Yoo™”

*Graduate School, Ajou University
**Depariment of Mechanical Engineering, Ajou Universily
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