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Simultaneous Heating and Cooling Multi-Air Conditioning
System for Agricultural Products Management
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Abstract In this paper, to establish a high-efficiency air-conditioning and heating system, we developed
a simultaneous air-conditioning and heating system that can do both air-conditioning and heating at the
same time.

It was applied to hybrid plant plants to enable automation of complex farms. For this purpose, the heat
exchanger, which functions as a condenser during heating, was required to function as an evaporator
during cooling so that air conditioning and heating could be implemented simultaneously. For
experiments, the simultaneous air conditioning system for heating and cooling was produced and
applied to the plant factories in the farms so that plants could be grown, stored, and dried.

As a result, a single system was able to control the temperature environment of agricultural products
with an energy-saving system that simultaneously resolves heating and cooling. Therefore, efficient crop
management was possible by implementing an air conditioning system that did not require installing air

conditioners and boilers at the same time.
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Fig. 1. Installed Systems
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Table 1. experimental data

Test No.
Test Conditicn &y e te oY e et e g
Charge of R-22(g) 5500 5500 5500 5300 5500 5500 5500 5500
Capacity (W) 15142 15045 15386 13467 13801 14495 12541 12632
Input (W)E 22t 5448 5479 S50 45 5144 5275 5056 5043
Amperes (A) 965 976 983 835 9.8 935 832 898
COP(W/W) 278 275 279 270 268 275 248 250
dolec -29 -42 -30 -81 <71 -57 -94 -86
Pd (kg/m) 182 182 182 173 175 177 171 17
Pd (Tsat Q) 487 487 487 466 411 476 462 459
Ps (kg/er) 20 20 21 17 17 18 16 16
Ps (Tset C) -15 15 141 77 477 168 187 187
H3}% Water In 400 400 400 204 404 404 402 400
H3}% Water Out 462 462 63 459 460 463 454 452
Water AT 62 62 63 55 57 59 51 52
Flow Rate(LPM) 350 350 350 350 350 350 350 350
H3}% CapaW) 151423 150446 153865 134668 138014 144951 125412 126316
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Fig. 2. Outdoor temperature versus COP

w3t 17 3004 2 % 9] Aojewst ot 10
ol 7MY B4 5% ol4e] & Z715 Ho|x gt}

_67_



Simultaneous Heating and Cooling Multi-Air Conditioning System for Agricultural Products Management

3
5 _._.glﬁ.zi-z.T
a
2
o .
, L1 2 3 a s 6 7 8 9 ——ge2n
~. A —B—Water AT
4 - \
-6 \/A\
8 e \/
-10
-12

O3 3. M2k [f 29 s}
Fig. 3. Variation of outdoor temperature versus
water temperature
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Mou]oﬂ ,q A7 _,_Q_o}
AUk,

H2 c H1

37 Sl Holx g 4BPe] FREE Hul I
84 A4 @ 5 Uk HI B H2e vo] wet
o EL o] WRF W GsheA% Aol FU
C 2 A2goE 7129 SERIAA HelAt 9L
Agste] BET 5 ALE Shoich

ol JJoR 7138 9w MBS Wstste 4%
18 okt Aste] ALS TgeHA ol ol W
ufste] Qs ol Fpgiet BelRe AxdoR By
PRslet. SOl ABEY g8ol 7Rsohul,
17 A2 AT A A W g AT L= 7]

_68_



The Journal of The Institute of Internet, Broadcasting and Communication (lIBC)
Vol. 20, No. 6, pp.65-70, Dec. 31, 2020. pISSN 2289-0238, elSSN 2289-0246

< 7 Atk Hol glon ¥EAes 42 B8dt] A
Bg 3 B, 20 S8 & A=SE S e A
£9] AL SHEY UYL T 4F JEES =4
%71 g71 mEel s7telME AL A2E Asial 9L
om o] 809 g0l Zlgolt & & Utk

ER ARV TIF 59 Hel AE340] 58
= Atk vldseLoE AaE ARAdlE Sl da
£ 358+ Atk 2 AFolA AARE Ala"eR A
S0l S-&3shd Al § HE 2|3 ARE S &
T e Alage 75T & U "o ol mE A
Efole] Hetor A7 B 9 2EZ 55 LAF Al
2Adlo® 5 4 ok ofFR AlAEE FHEoR
UEo] BERL w20 28T 5 o A7) AAH
= 259 29 57l == vlE Bl 24 Hetl
o] E3t o Hof sjaT & AUA =t v w7kl 2
ol = Alage] g Sk Jlow &8 7HAI7F Al
ol a5 T/ E8 4 e AL ofal &
Aol A= 8-S 5= QlTh AR} 3| Fofo] HE F
B TAAE = Jem daet o Ax gl By
Shk= ol 28 & Aot

71&9] Tett ARpA o] WAjell A Blolut A Y] g
ol Z7p<Ql

Aol7t 7Rs 3t A2dlog s on
AOlE ALl GHY Aol Zo] BE 4 A=S A%
Sl9ik. 0] x5l Sk TRS 2 Wi-Fi, 362 4G
59 AAHOE FYF 5 Yt A2HOR AaEgt

7Y 62 BeSRoE 4P FFEE eg 21

2L 250 AETANA HRT =+ e AaEe

oW T

L T ——— E] W

28 6. 2UER st

Fig. 6. Monitoring screen
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