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On the Operating Characteristics of Vapour Compressed
Refrigerating System- 17 .

Observation of Suction and Delivery
Temperatures of Compressor *
By
Takao NAKAGAWA and Katura HAYASHI

This paper is the first of the series in which the results of a study of the operating
characteristics of vapour compressed refrigerating system will be presented.

For the purpose of this study, we measured and considered the temperature at the inlet
and the outlet of the compressor. The refrigerant is R-22. We specially considered the
temperature at the outlet, because this temperature is one of the important factors to
control the refrigerating system.

We measured the temperature through two methods. The Ist is the laboratorial method
in which a thermocouple in a capillary tube is used and the 2nd is the practical method in
which a barthermometer is used. A hand expansion valve is used in both methods.

In the experimental results, it was found that within about 20 minutes after starting the
compressor, the difference value of the temperatures of the refrigerant at the outlet
measured by the thermometer and the thermocouple is large. But after about 20 minutes,
the value with 15°C added to the reading on the thermometer show the approximate
temperature of the refrigerant at the outlet of the compressor.

We seldom calculate in analysing refrigeration cycles but use p-i diagram. But if analysis
of refrigeration cycles is carried out by calculation, it seems possible that 1.20~1.23 may
be employed for the index value of adiabatic compression, and 1.22 of polytropic

compression.
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Fig. 2 Capillary Tube for Measuring Temperature
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Fig. 4 Diagram of Suction and Delivery Temperature by Thermocouple
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Fig. 5 Diagram of Suction and Delivery Temperature by Thermomeier
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Table 1 Volues of P ond P’

KRB, HE)

Atmospheric | Reading Vaive of | MNoncorrected Value | Corrected Value [P—P|
Pressure Vacuum gauge of Yacuum Pressure of Vacuum Pressure |P—P"| P
H (mmHg) h (mmHg) P (at abs) P’ (at abs) (%)
10 0.9925 0.9929 0.0004 0.04
50 0.9381 0.9399 0.0010 0.11
100 0.8702 0.8737 0.0035 0. 40
200 0.7342 0.7414 0.0072 0.98
740 300 0.5982 0. 6089 0.0107 1.78
400 0. 4623 0. 4766 0.0143 3.09
500 0.3263 0.3442 0.0179 5.49
600 0.1903 0.2118 0.0215 11.30
10 1.0061 1.0063 0.0002 0.02
50 0.9517 0.9526 0.0009 0.09
100 0.8838 0.8855 0.0017 0.19
200 0.7478 0.7514 0.0036 0. 48
750 300 0.6118 0.6172 0.0054 0.88
400 0. 4759 0. 4831 0.0072 1.51
500 0.3399 0.3488 0.0089 2.62
600 0.2039 0.2146 0.0107 5.25
10 1.0197 1.0197
50 0.9653 0.9653
100 0.8973 0.8973
200 0.7614 0.7614
760 300 0.6254 0.6254 0 0
400 0. 4895 0. 4895
500 0.3535 0.3535
600 0.2175 0.2175
10 1.0333 1.0331 0.0002 0.02
50 0.9789 0.9780 0.0009 0.09
100 0.9109 0.9091 0.0018 0.20
200 0.7750 0.7714 0.0036 0.47
770 300 0.6390 0. 6336 0.0054 0.85
400 0.5031 0. 4959 0.0072 .43
500 0.3671 0.3582 0.0080 | 2.42
600 0.2311 0. 2204 0.0107 4.63
10 1.0469 1.0465 0.0004 0.04
50 0.9925 0.9907 0.0018 0.18
100 0.9245 0.9209 0.0036 0.39
200 0.7886 0.7814 0.0072 0.91
780 300 0.6526 0.6419 0.0107 1.64
400 0.5167 0.5024 0.0143 2.77
500 0.3807 0.3628 0.0179 4.70
600 0.2447 0.2232 0.0215 8.79




ARG T DA — | . 23

D= log (Pa /Ps) @)
0g(Pa /Ps Y—log(Ta /Ts)

I Pa :HHES (kg/cm?)

by G AETS [kg/cme]

Ta : BEMC T - THER Lo BiRE (°K)

Ts « BERIC X » CHER LA ARE (K]
K@Dz D, ps 3T A—-5—- LT, n—JEfEE (pa /os) BEECFRIERTOL K

PANI

1.30}
3 Vo4
n } A
H & E f
1.25¢ ° ; : :
; I fpe=i i P
: d 131 ; ; :
vaor 6 L =1 %
: o i1.244!
: Pp.= P —1 .05 :
: 1az|  fp= TN
; o ' 1.30 poPe=
1.15¢ Pe=1.45 g p,=—1.35 & : 1.15 Po=
1.97 pezl .20 1-14
pe=14g T
pz:1.50
6.0 6.5 7.0 7.5

Pa/p:

Fig. 7 Diagrom of n—-( Zi )
—f, R ETNREEROBHKRED A AN ESEENBEEShLOT, GLALENIES
SERTEY, ¥, MAENLEREGE LGS b E D EELIGIETC T 22 N TERLG
T, LIS ARACHEDN D, DILbRIITE MBI AR IET, £ 5.8 o6 7.5 DEMHELAER
TR, FOBRE, nofEt 1.22 2RO LT, 113 b 1.29 ¥ TORCATT5E bt
L#asL, pe=1.40kg/cm?, 1.27kg/cm? Dk 3104 LLZEOHHLOL B 5D, ILEHMOLOESEZH,
S TEBEEZ B Y, nDfEMIOBEED L 510 5BEET T 2D TITAnS 5 EEBbR 5,

4-2 ERREED 7Y

EROWTEIRE & I EE L R DX

pve=JEE (3)
TERLENDERELLLEDIEN £ DI & THD, FEORFEICH LT, 8 « H—BREER L
CENOBEETH 255, X% Pl LTER T

Lop 1{22) (22 1 om0

I T T2 51, ZOXOEIEIZE IERSIOE 2ECHE LT WO TEIGET L - LHBT

o
23



24 FoIl ok E AR, E(8)

x5, Lo CEMERAS 2 b D,

£ = o 4)
=T [ av )
ﬁ(“ﬁ)s
HEOLREHEm &, B LT
v
B A (5)
oy
P(*W)T
L, BB L ORE)ZRK
cy | Ov ap
Cw _('@) )T (av )5
AT IUE
K ="Zm ‘ (6)
Cov
ETle B,
R-22 oOPBERY 1k
y = 9.802T _ 0.0758 - (100y>5 2+ 10=5p_ @
P T2.5 {T/100)+
R-22 OEEHE cp 1L
_ . T\ 1.543<1075p  1.686 - 10-8p2 g
Co 0.0536+0.0314( 100) 0y TR T T T00y S (8)
Nty i)
b BRES (kg/cm?2)
v ﬁ@ﬂj FE (ms/kg)
T : $8{EE (°K)
=t [°C] +273.2
1o, EEREGIRATHELER D,
(1),
cu:cp—{-AT—-%%l (9
(55 ),
I -T, ®0), 1), B)LH R-22 OEEILIIRKRDL 51785,
_ iy 7.7335-10%p |, 1.686-100p2 T
cy=0.0536+3.14 - 16-4T 4 T35 s 79 19630
(9‘802 +5, 953 - 10¢ n 1.6 - 102P )2
o\ b T3.5 T9 (10)
’ (Q.SOZT 2. 10U )
f)z v T8
YT, RK6), (68), ®), QOLD, & OEXHESTDIENTE D, K8 ILIDfERE, ENE 7 A~

ZELTHALELDOTHD, ST X A xw),[j\nuf@@g

Fio, LT ALBWTERI T AEENER cp/cv &, R(E), (10) TROIEABFTELTORLI
L oons, EEOMETH D, WD, BN, RECAMEEREEAOMESY & -7, ZORNL, cp/co D
fEE & OEAIFFCRLLDZ b D,

Nallall e 5% ol O S 7 {}\Tséﬁxﬁ,@fjdxmff&uﬁ (LB AT IR TR TE 228, ZboiEmsk
{ieB EBHETERG, Thit 23R 6) D7 7 2 2 LIS E BICKTEIE Lo E DA LS SRR
BRI B 2B TH B,



¥ 1.ine
2 .O P & o .
x ,w‘\\ —-— ¢p/cy Line
L2 . § -
eplen < N T Dry Saturated Vapour Line
,' 4\\\ s
1 AN .
' AN
5 : . . ~. ~.
1.5 N U -
/\ . . N N ~
- ~ - T~ S e ~— P
&"\_ . S~ \’~\ N T pP==15.78
o S .,\~\§\ — S — ~— 12.26
e T T e T T s~ "6.986 9.350
P 0.3888"  acis 0. ssgg 1.0721-6715 5043 .627 5.101
=102 1 6n 2,504
- S e 3627 5.101
10k c.~/76,986 9.350
. \/ 12.26
i ~/// P=15,78
L “ /
<
L \\/
6.5+ {
—60°—50° 0° 50° 100° 120°
#°C)
Fig. 8 Diagram of if,cp/cv

WEA p-i L vEER LD,

A B ORI — T

LHRAEEEAMEKE L, #H8% —50°C b 40°C To 10°C B OffE&

,_,J
&
23

,_.J
o
o

,,.,4
oo
b

Iog <P 1/}32)
pi/ps) —log (T37To) @

tr
o
6.986 dlé) 26/\3“6@
2.50 ‘ﬁ%«/yﬁ“/
Ly oL LT G e—e ANl
().3842 \)\O\_O___W N ’ 30°
N e N o
e o W oo —10°
YNNI N 0 10° ane
\gmﬁz)éﬁoﬂfﬁ
— MET/‘ﬂ“ﬁ
—20°"
] P
//"(40" t; Temperature of Started Adiavatic compression

t; Temperature of Reached Adiavatic compression

>~
20°

Fig. @ Diagram of & of Adiabotic Compression Process
¢ g

AW IVHELTEOEELID o=RItHECL R L



]
=¥}

ol B ok o M =3 KRR, H(©)

LI

: Efata 0FEN) iR SE,.  (kg/cm?)

: EHERS v BT B o X SFERRRBOEMET),  (ke/cm?]

;Efﬁa&)m%@xﬁ[ﬂlﬁ ; pr KRGS AEFNRRE,.  (°K)

DJERERS D OFXHRIE 5 pr, T SaEHE= v b e Uil p MEDIER, PK]

_Qﬁﬁk¢®, £ OfEE 1.20 5 1.23 Tin b, Tl —C R-22 @ cp/co DfEE LTI

1.1849 , 1.1789 , 1.1639 2URR I AT\ 525, LS4 &R, b &R (BE 1 7 v & UTOFEE
FAT) &0 X5rELsl, L2/HALGOTERWERS, $X80HLRED v OfEEL LI
LT, FEfaS LR 0 DB 2EREEY L - T, A, RELERIDO ¢ DELEEELCT
b7 A DMERIVEI L RV DTH T, B EF T, v X REDOREER L OWEE LD AR LUHAD
RIBEOR L LTEH T, HALIE Iberall mF 2 7ok 5 R UED » 2 LRBEXLIHELELK
Fiuticbigu,

5. HEME

FBIT I TIE, AERER BT AHBEN NSRBI T\ 0T, SERE BBk e
W E BN ATEEORA R L UHERECOWTOEEZEEZ I 72,

TR, SEEEAEN205 LT, BE OISO & K& ENS D, 205 RO RITR
Tk, ?xmf%ﬁ‘@ﬂ_ m 87 15°C BNz v, hHAEOEICIZE A SRS EXb T, Ls L, TARE

DRI LA BT 21030130, B GERE LM Ui bin o L oh 1o, B4, &
&myﬁﬂ SR B 0T, BEHAESOMITE ST, BAR X UHERECOWTLERET 2 TET
H5.

Fiho, BV 7 ADEHNTIE p-i BRARER T 5, L LEIFIC L 2BET. WIEEROMEE LT
i, 1.20~1.23%, £V b e—FFEHEE LICBEL, FOREOMEIRL 225 FATIUE, G LA EDHERT
HBETELTHA 5, T, R-221E0 0T, MoBER CTLEERTR S DT, ZEELEL
TOIRE D ET L D E B %

z £ X W

1) (B, 1955 : WiEMERITRT B—EE, Bk X OB
2y BT, 1960 ¢ TEESB TR

3) EEUEHE 1959« TEERJ

4) ERER, 1946 ¢ BAMSEATRCE, 49 (B34) 9.
5) HAGEH, 1963 : MuRzEiiiiEs

6) Plank, R., 1956 : Handbuch der Kiltetechnik (I)

it
i

— o6 —



