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Evaluation of the operating reliability on the concurrent heating-cooling
system air conditioner with high-head and long-line conditions
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ABSTRACT: The heating and cooling performance of system multi-air conditioner under
high-head and long-line conditions are experimentally investigated. The maximum head and
tube length were 110 m and 1000 m, respectively. The experimental system was composed of
4 outdoor units with module systems, and 13 indoor units which were joined with the mode
change unit by single—tube circuit. Field tests without indoor and outdoor temperature control
were performed in a general office building with 22 different working conditions.
Experimental results were prepared on the p—h diagram. Also the oil level in the compressor
was normally maintained at the safety zone for the system multi-air conditioner with
high-head and long-line conditions.
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Fig. 2  Schematic of the experimental unit
system

Table 1 Long-line installation features
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Installation(m) Sum
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pipe(m)
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Divergence pipe
2EA =3

4 M =
0 m:zOCU 3 (Interval 1m from
m
. K 120 First divergence 135
(First divergence o)
ipe
pipe-MCU=40 m) e
Curve pipe
24 EAx05 = 12
50 mxIndoor unit
13 = 650 m Curve pipe
650 750
(MCU-Indoor unit | | 200 EAx0.5 = 100
=50 m)
Total 929 124 1,053
i Aol 1000 mol™ A A F Hdo wi

ZdolE 90 m=E 12 7f Au7|7t sdatrt. A7)
G=719] 2EWstE FA4s7] fste] T/CE A
AP o, AFH7e QUAdFF odH WHEE
&ty 9t A =

glass)S WHEo] CCD7MMEE ¢37] Qo AX

A W Aere & JuFgs
xgsle] F 167 kgolth

2 ATdAE dF AFe 5A4E Hdg A
g Al=gle] AA ALE T A8 Al 4 5
e etstr] $flste] AP EERZ Table 29}
2e HEo gsle] A3s AN 2=
oo Tt 2{L AR FHFA Ed)

s AR Alz=wl 2 Al & RE dlolH
7V B AEHE FAEE ARA 2gE § 7
=3kt

Table 29 A& oF /Lo A= 23

How & 22 A A3 =310l tste]

i
2 62 m z7oth

A A 2 Wl A A Alge
1-way AW71E AL Al 7] S AUrE gy
o2 F33}A

- 611 -



Table 2 Lists of reliability test 3. Agzy ¥ I&
Test Test List Indoor Unit 31 P-h Mg
No. Cooling | Heating )
1 All Room Cooling 13 HAE=7F vE AR w457 2H ad 2
2 All Room Heating 13 w7h ok RHe o] dRHY EE Vb
5 All Room Heating 3 o] L7t ol JE&AQ Alxdlo] FAEH
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5 Cooling-Heating—-Cooling 8 golE S 7julo g ool Alo]Z AEHE P-h
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10 Cooling—Stop—-Cooling 8 o] X3 Q’?l@f _/_’k_ 9,;]\
11 Cooling—Cooling—Stop 8
12 Cooling—Stop-Stop 4 32 #®MZ detuM =
13 Cooling(1)-Stop-Stop 1
14| Stop-Heating-Heating 5 Avle) A Wl Ase shels] 915l
15 Heating-Stop-Heating 8 A7) =97 AdF &rE JFoR dHolgHE
16 Heating-Heating -Stop 8 A2 ste] Table 33 & A5 AU}
17 Heating-Stop-Stop 4 Az Yy de2 Al 2xef Ad dud
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One Room Heating Jewsl we ze gaxom Ausl Aol
0| e e | 181 Faslo] gudy] £Esk A exEsk FAsH)
T e - deou ne dnsldAs SR dudol
i s = o |13 A LEAS Hude AL HAT £ A
oo FAa 14 9 AdxdedE o)yt

PRESSURE, MPa

L

PRESSURE, MPa

1
ENTHALPY, kikg
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Fig. 3 Pressure-enthalpy diagram
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Table 3 Temperature of indoors

Camera £04. Not

. MCU #1 | MCU #2 MCU #3
Operating () () ()
mode
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set temp| 18| 18 18] 18| 18| 18| 18| 18| 18| 18] 18| 18 .
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Room _ F
Cooling| E¥a in [ 16/ 5| | 5{14/1514{ 14| 5| 5| 5| 5| 8
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Heating Eva in 4 T LT
Eva out 49 3 ooy I
B L
1 set temp| 30 18( 30| 30| 30| 30| 18| 18| 18| 18 04 e
Cooling| temp |30 g g 18] 25| 23| 25| 26| 18] 17| 17| 17 g
and | Bva in 47| | | 10| 46|46/ 47| 47| 8| 3| 4| 4| 5 ‘ ‘ ‘ ‘ ‘
Heating| 0 5 10 15 20 25
Eva out| 63 9|67|6666(67) 8| 4| 4|5 Time ()
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