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A Study on The Drying and Hot Water System Using
Condensation Waste Heat .
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N.H. Park, H.Y. Koh, J.W.Jeong, T.S. Kang

ABSTRACT

In the normal Refrigeration process, the condensation heat of refrigerant has not been
used because of its low-temperature waste heat.

To recover the condensation waste heat of R-12 refrigerator, a drying and hot water

- .system was designed and experimented.

The results obtained were summarized as follows: .

1. As the temperature a tmosphere was increased, the temperature of discharge gas of
compressor was increased. And the temperature was 80—84 °C for air condensing type and
was 68—71 °C for water condensing type during summer.

2. The condensation waste heat could be obtained up to 50—55 °C of drying heat-
source and Hot water in summer. In this case, recovered rate was about 73%. And the more
temperature of drying Heat-source and Hot water were increased, the more a recovered rate
were decreased. ,

3. When comparing drying characteristics of Agro-products in dryer of waste heat
utilization and Hot air, there was no quality difference in products. But drying time of the
former was 3 Hours longer than the latter.

4. The condensation waste heat of compressor could be applied into the drying of

marine products, the predrying of agro-products and making hot water. . And showed high
possibility of the waste heat using in low-temperature storage.
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Table 1 Comparison of the condensation heat recovery rate on the atmosphere
temperature(compressor ; 4P )
Atmosphere| Discharge { Temp. of |Exhausted | Recovered |Electric Efficiency
gas temp- |after first |temp of t i
Checked]| Temp of r::lr l.rs d e o ;ea ' power of
) compressor condensing |[dryer ryer compressor
Time () &) 9] (€] (Keal ) (KWH) (%)
alBlclalslclalBiclalBslicialBlic|lalBjclAaiBiC
09 : 30 {28522 165 83 174i69 | 45|40 133 150 45 {36 -1 -1t -1 4 - -1 =} -t -
10 : 30 {285/22 117 |835{74]69 |45}41 ]335|50 [455]37 | 260 281} 23909 [0.92]0.72}336|355 386
11 :30]29.0124 175]84 }74]1705] 45|41 |34 |50 [455}37 | 517] 553} 478|1.81}1.86(1.48]332{346 316
12 : 30129524 1180184 ]74{71 | 46|415|335|50 |46 |37 | 768] 816] 710{2.72!28 ]2.19]|328|339 3717
13 : 302951245185 185 174169 |47]42 {32 |51 |46 |35 |1022]1079] 925|363]372|29 }327{337 371
14 : 30 {30.0{24.5/190 |85 |74|685] 47|42 |31.5]51.5/46 |34.5/1282]1339|1118}453{4.63|351}329]|336 370
15 : 30 |30.0124.5)185 185 | 74]660| 47142 |31 15t |465}335]1539|1602{1302|5.44]554]4 1 |32.9{336|369
Average|29 323.6/179842| 74|69 | 46]41.4132.6|505{458]35.7]2565f 267| 217]0.91{0.92 0.68]328{337)311

* A :August 6.1985 B :September 25 1985 C :October 14, 1985
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Table 2. Effect of the condensation heat recovery rate on the intermittent
operating of compressor
at mosp - [DischarggdTemp of ExhaustedRecovem*Electric Efficiency] Remark
Checked |her templgas tem af ter temp Heat power of
. of com -{first co{to n _kompre - L
Time pressor pndensing | dryer dryer lIssor movestop
€] §0)) c) e (Keal) | (KWH) | (%)
14 : 00 31 5L5 39 40 - - - 0
14 : 20 31 88 48 515 595 0.31 22.3 0,
14 : 30 31 54 39 40.5 89.7 0.31 336 0
14 . 50 31 88 49 52.5 152.2 0.63 281 0
15 » 00 31 54 38 41 184.0 0.63 34.0 0
15 : 20 31 88 48 52.5 24715 0.92 313 0
15 : 30 31 53 38 41 279.3 0.92 35.3 0
15 : 50 315 88 48.5 53 343.8 1.26 3L7 0
16 : 00 32 53 38 41 375.0 1.26 34.6 0
16: 20 32 88 485 52.5 4345 1.58 320 | 0
16 : 30 32 53 38 41 464.2 1.58 34.2
Average 31 70.5 43.5 46.8 185.7/H | 0.63/H 34.2
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Table 3 Effect of using hot water on
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the condensation waste heat of compressor.

At mosphere | Discharge

gas temp .
of

compressor

)

Temp. of
after first
condensing

4>

Checked] Temp

€9

Time

Water Electric
power

of
comprssor

(KWH )

Recovered
Heat in
water

Efficiency
temperature

(€] (%)

B AlB|C Cc

A A|lBjC C

10
11
12
13
14

: 00
: 00
: 00
: 007
: 00
15 : 00
16 : 00
Average

28
285
285
29
29
295
295
29

21
21
20.5
21
21
21
21
21

63558
58
58
59
60.9
61
59

59

45.
47
46.5
46
46
465
47
465

11
13
14
155
165
17
18
15

405
415

435

39.4)403

193
2217
3069
3751
4263
4945

824

0.69
148
203
274
3.53
415
0.69

0.68
1.36
1.96
254
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369
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Table 4 Condition of compressor operation on low- temperature storage.
i. Room 2. Room 3. Room 4. Room 5. Room 6. Room 7. Roam
air air d ing nr ds ing air condensing air air densi; air 13 ing
Opera-| At wp W 159 20® 201px 2 VP2 2 1p
tion [agere| time } condention | 1ime] condention | time] condention) time | condention | time| condentiwn | Uime | condention | time | condention
period| remp | °F ot of ot of at ot o of of of of ot ot
oper~ oper oper- oper- oper~ oper- oper~
) ation; operating |ation | operating ation operating {stion| opevating ation] opersting {ativa| operati stion operating
) TAPTC Y (v) [HP] LF| () [W P LP] () T RPTL.P] () PTL P () [HP JL.F | (H) [HPF[L.F
\CRSICTZ ) BN IC OIS {Ueg /oty Goafnt) Gywl) {Ghg/od) (eg/t) | Ut Qegiol) { Gopinl) G/l | gt
Vel | 65103’ 2.8 78| 98] 21 |88 |12.s] 22| s8] 9a] 1 N -t -1 -1 -1 -1 -
32 es|ns 13.3 - -b-] ss -1 - . -1 -
Uits 1 Jras 3.0 ~ - X 19.5 12.5 - - - -
537 J2¢ jane] 20 3.7 f12.2]12.5] 2. - -1 ~jszafszz] g {ez| az.s| 10 J13sfize] 2.0 - N
Sah i e tiesi 2 (maies|zs - -1 -2zl 6c0) 2.2 [ 22.0) 15.5) 2.0 22.¢{ 160} 2.5 19 1130 1.0
merage] 14.9 | 22 4 13.4 8.8 - |10.6 . 19.3 6.1 19
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Table 5 Check of discharge gas temperature on low-temperature storage.
compre— 1. Room 2, Room 4, Room 5. Room 6. Room 7. Room
ssor | air condensing| air condensinglair condensing|air condensing } air condensingjwater comdensin,
10 P 10 B 20 1P 20 1p 20 1P 20 P
Discha- [Tempe~|Discha~{ Tempe- [Discha4Tempe-[Discha-{Tempe-|[Discha—{Tempe-[Discha{Tempe~
rature rature rature rature rature rature
rge condend 8¢ conden— rge conden-| rge conden-] ree conden- rge conden-
Checked temp sing temp sing |temp |sing temp ‘| sing temp | sing temp | sing
time M | ]co o [© Mmoo o]
8/29° : : e
10:00f 79 | 37 79.5 | 37 80 34 795 | 36 80 | 375 { 70 32
14 : 00| 8I 375 | 81 375 | 80 34 80 35 81 385} 727 318
18: 00 80 | 37 80 37 80 34 79 36 79 | 37 71 33
Average 80 | 37 80 37 80 34 79.7 ] 357] 80 | 375 | 71 32.3
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