s in [kJ/(kg K)]. v in [m"3/kg]. T in [°C]

TU, Department of Energy Engineering

R717_Ret R.Déring. Klima+Kilte ingenieur Ki-Extra 5. 1978
D

rup & H.J.H Knudsen. 12-04-23)

M.J. Skov

200.00

30.00 -

20.00 A

[reg] amssaig

-40 20 0 20 40 60 80 100 120 140 160 180 200 220

0.90

0.80
5.00

0.70

0.60

50

0.30 0.40 0.

2.00

0.20

6.00

4.00

3.00

s=1.00

900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000

Enthalpy [kJ/kg]

100 200 300 400 500 600 700 800

0



0.0030

Q00

5
O
Q0

ions 1974. Paper No. 2313,

R 11 Ref:R.CDowning. ASHRAE Transact

ing

Engineeri

DTU, Department of Energy

s in [kJ/(kg K)]. v in [m"3/kg]. T in [°C]

M.J. Skovrup & H.J.H Knudsen. 12-04-23

NS N R N

™~
T

60.00

50.00 -
40.00

30.00 -
20.00 T

[reg] amssaig

-40 20 0 20 40 60 80 100 120 140 160 180 200 220 240 260

0.40 0.50 0.60 0.70 0.80 0.90
1.20

0.30

T
x=0.10  0.20

1.60

1.40

1.00

S

180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560

160

Enthalpy [kJ/kg]



0.0030

|
RIRN
SURIRIESNERN
MRS ETS
<UL LT
W

ot
o
I
|
Z
g
g
s
[
Ny
N
2
@
=
S
o
S
g
£
=
&)
Jusi
|
<
o
£
g
3|
9|
Q
9
&
5
&
(@
—

art)

—{ DTU, Department of Energy Engineering
7000 s in [kJ/(kg K)]. v in [m"3/kg]. T in [°C

[ 2] [°Cl
60.00 -M.J. Skovrup & H.J.H Knudsen. 12-04-23
50.00 T
40.00 7
30.00 T
20.00 7
2.00

-40  -20 0 20 40 60 80 100 120 140 160 180 200

x=0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90

1.40

1.20

s=1.00

160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500

140

Enthalpy [kJ/kg]



Pressure [Bar]

o)
50.00 R 13 Ref R.CDowning. ASHRAE Transactions 1974, Paper No. 2313, o 9&“ 00030 0.0040 0.0050 0.0060
2000 | o ey g = / — 0070
M.J. Skovrup & H.J.H Knudsen. 12-05-06| = 20. 7 [ ?80
30.00 - — 89
(=]
20.00 - = 0015
& =l — 0.020
10.00— 7 > Z —0.030
S : : | oon
6.00 - 5 - d 0060
i'gg | _ ~ 5 - 038;8
. 7 I 0.
3.00 N 2 ZaSE — 846"
(=)
2.00 " 7 —0.15
2 Z —0.20
00— N 4 0230
g 4 eezaraate
el = | | L1050
050 | S - /Z//% :;//74:/: e
0.40 ' - /Zii//zjzzz 0%
030 - 7 ? ///Z:;/»,,::;:f/i~ &
' - - /z:zj7j::¢/{/:zz//
020 1 7 § 0 ?i/Z/%;;fiZ/i/ZZZ LZ
; A A
- AT AT T T L 2o
%gf T /%///Z//z/f/jﬁ% 3
008 1/ 15 - -120 ji //%/z:f// /7/ %//?2/;’ 40
0.06 - /%j/%/7 e — L A=
0.05 X = ‘0.10‘ 0.‘20 0.130‘ O,AO O.ISO O,‘60 ‘O,‘70 O.éO | 0.;0 -120 -160 -80 -60 -40 -20 0 20 40 60 80 100 120
s =10.60 0.80 1.00 1.20 1.40
80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400

Enthalpy [kJ/kg]




00050

Q W

QQ\%

No. 2313.

Q0030

TR s

R P L e Y
SN g
N e
o a//m%%ﬂﬂofnflﬂﬂ

oL T B el 20 |
RN e

~ONATTITRTRSREE

7

NANAN
h NN
~ TS

0S1-

HRAE Transactions 1974. Paper

ning. AS

60
480

40
460

20
440

0

-20
420

-40
400

-60

380

-140 -120 -100 -80
360

340

0.40 0.50 0.60 0.70 0.80 0.90
1.40 1.60 1.80 2.00
260 280 300 320
Enthalpy [kJ/kg]

0.30
240

220

s=1.20

x=0.10 020

f :R.C.Dow

R14 e

2y bEngl
s in [kJ/(kg K)]. v in [m"3/kg]. T in [°C]

DTU, Department of Energy Engineerin,

M.J. Skovrup & H.J.H Knudsen. 12-05-06|

50.00

40.00 A

30.00 -
20.00 -
2.00

as]

200

180




‘1llnilll!.llﬂ.llnﬂll.ﬂlllh»

00
<. >

<~/

"‘

Q
=

0-

VA
20
/190

/18()
0

520

8
A 0.015

S

<

A

220

v“
oY
i SRS

S

v
AN

180 200
500

SOA

NN

480

-Va-
L
o
/]
7
-
[
il
]
]
5

/S
7\

N

NI
"‘-

460

e WA

‘,r
—
-Y

A

L/
/|
It

Y1
—
9
|
7|
|
=
L

440

80 100 120 140 160
420

400

380

// \ -,A‘.-m-lmwﬂm L | TR
?%ﬁ,—/—tﬂ.f =L
| £\ /’ﬂ‘hﬂ/’/”l’l”"ﬂﬂ”’lﬂ
/fﬁu?ﬁﬂﬁﬁr#—.;-- |

o ORNR S B T /Mﬂﬂﬁ/

Department of Energy Engineerin;

R 113 Ref:R.CDowning. ASHRAE Transactions 1974. Paper No. 2313
DTU

WO\

H.J.H Knudsen. 12-05-06|

o
=
=
E
s .
: ~ N
>
=3 /(\
KD.
ge =
328 01- a8
Cpe ~]
s
T 7 T 7 T
(= = OO O © O [l SOOOoO O O O (=} [ ol A
S S oSS S S S S SO " T A Q o000 O
m m RO~O V< o N —_oOoo o O O O (e} OO Oo O O
—
[reg] aanssaig

20 0 20 40 60
360

Enthalpy [kJ/kg]

x=0.10 020 0.30 0.40 0.50 0.60 0.70 0.80 0.90
s=1.20 1.40
220 240 260 280 300 320 340

200

180




Department of Energy Engineerin;

s in [kJ/(kg K)]. v in [m"3/kg]. T in [°C]

R114 Ref:R.CDow
DTU

& H.J.H Knudsen. 12-05-06|

Tup

40.00

30.00 M. Skov

20.00 -

40 60 80 100 120 140

20

-20

-40

x=0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90

1.40

1.20

s=1.00

160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460
Enthalpy [kJ/kg]

140




RSN

ﬂl‘l‘%ﬂﬂﬂ%ﬂ‘mﬂwﬂmﬂﬂuﬂﬂn
b N

sl LR T

R ’ﬂ—,—iﬂﬁ S

vrup & H.J.H Knudsen. 12-05-06|

TU, Department of Energy Engineering

R123 Ref:DuPontSUVA 123
D
M.J. Sko

30.00

20.00
1
7.00
6.00
5.00
4.00
3.00
2.00
HE
0.70 7
0.60
0.50
0.40
0.30
0.20
i
0.07
0.06
0.05

[reg] aanssaig

480 500 520 540

80 100 120 140 160 180 200
460

400 420 440

-20 0 20 40 60
1.60
360 380
Enthalpy [kJ/kg]

0.90
340

0.80
320

0.60  0.70
1.40
300

280

0.50
260

0.40
1.20

240

0.30

220

s=1.00
200

x=0.10 0.20

180

160




. 94 part 2.

TU, Department of Energy Engineering
kI/(kg K)1. v i "3/ks

R 1344 Ref:D.P.Wilson & R.S.Basu. ASHRAE Transactions 1988, Vol
D

0.90
Enthalpy [kJ/kg]

1.60

NN

0T

8.00 -
— 7.00 -
& 6.00 -

|—

50.00
4000 J\i.}l.lskovnfp&l;JHm udsen. 12-04-23|
30.00 7
20.00
10.00
9.00 -

N
A
AN

s Y.

RS

s=1.00
140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560

£ 5.00 1

5 400 -
3.00 -
2.00 -
1.00
0.90 -
0.80 -
0.70 -
0.60 1
0.50



650 675 700 725 750 775

600 625

Enthalpy [kJ/kg]

:ASHRAE Thermodynamic properties of Refrigerants 1986
of y Engineering
o

Oh/d
ET 2
2E 01-
=T

R1522a rer
DTU, Department

30.00

20.00

10.00
9.00
8.00 A
7.00
6.00
5.00
4.00
2.00
1.00
0.90
0.80 1
0.70
0.60
0.50

125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575




Pressure [Bar]

N
S N 5 Q
Q S \ o Q
R] 7" Ref :W.C.Reynolds: Thermodynamic properties in ST © Q'Q Q'QQ 0901 0.00%0 (\.0090 Q 0\0 0 01l 5
7 000 —{ DTU, Department of Energy Engineering / :
s in [kJ/(kg K)]. v in [m"3/kg]. T in [°C]
60.00 M.J. Skovrup & H.J.H Knudsen. 12-05-06) = L 0.020
50.00 | -
40.00 A o —0.030
30.00 | = I 0.040
2. —0.050
20.00 - - - - - 0.060
N ! v,
) +—0.070
- +— 0.080
@ — 0.090
- — 0.10
10.00— 2 g 7
9.00 - ' ’
8.00 - =4 7 —0.15
7.00 2 N
6.00 - _ —0.20
5.00 1 2 7
4.00 - — 030
3.00 - & / — 040
- / —0.50
2.00 - = / — 0.60
- ; /| 070
= ,\i | +—u 0.80
- L A—090
3 T Vi -
1.00— i ST |
0.90 - _ ///;%
0.80 - AT 15
070 1 = /; —
0.60 1 1 a0
0'50 T T T T T T T T T T T T T T T T ﬂ\p T 1 T T T T T T T /y\‘/
x=0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 -100 -80 -60 -40 -20 0 20 40 60 80 100 120 140 160
s=0.00 020 040 0.60 0.80 1.00 120 140 1.60 1.80 2.00 220 240
-100 -50 0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900

Enthalpy [kJ/kg]




' K B N N
RENINE N WL NN

N
«ﬁ”ﬂﬂﬂﬂ-’lﬂ

-100 -80 -60 -40 -20 0 20 40 60 80 100

T
0.40 0.50 0.60 0.70 0.80 0.90

0.30

in ka/(kg K)I. v in [m"3/kg]. T in [°C]

R1150 Ref:W.C.Reynold

s=-0.20 0.00 020 040 060 080 1.00 120 140 160 1.80 200 220 240

x=0.10 0.20

H.J.H Knudsen. 12-05-06|

70 00 —{ DTU, Department of Energy Engineering

60.00 M. Skovrup &
50.00 A
40.00 A
30.00 T
20.00 A

100 150 200 250 300 350 400 450 500 550 600 650 700

50

-100 -50

-150

Enthalpy [kJ/kg]




0090 4010
v B AN
6"“ — 0015
A E=
VAR
Y\

AR, T L INCLUNL LN
SRR S ST A
R S A RN N
06'n“ﬂumnmwﬂﬂmmﬂm"llﬂmu-ﬂn

00010 qor0
S A

950 1000

800 850 900

750

A Q .QQ()Q
>

R1270 Ref:W.C.Reynold

artment of Energy Engineerin,

in ka/(kg K)I. v in [m"3/kg]. T in [°C]

H.J.H Knudsen. 12-05-06|

SN

70.00 {PTU Do

60.00 —M.J. Skovrup &

50.00 -
40.00 7
30.00 -
20.00 7

-60 -40 -20 0 20 40 60 80 100 120 140 160 180 200

x=0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90
s=0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40

100 150 200 250 300 350 400 450 500 550 600 650 700
Enthalpy [kJ/kg]

50




— 0.050
— 0.060
— 0.070

. 0\0

N
0
0

RN
001 QQ/V/%/
TN

A

jim
TS
yal

llﬂl' ]

,\.‘.,
..MV A

'U, Department of Energy Engineerin;

R21 Ref:R.CDow

s in ka/(kg K)I. v in [m"3/kg]. T in [°C]

& H.J.H Knudsen. 12-05-06|

vrup

M.J. Sko

20.00 -

oS o
ORI X
S o

[reg] aanssaig

-40 -20 0 20 40 60 80 100 120 140 160 180 200 220 240

0.50 0.60 0.70 0.80 0.90
1.40

0.40

0.30

x=0.10 0.20

1.80

1.60

1.20

s=1.00

140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620

Enthalpy [kJ/kg]




Pressure [Bar]

~

N W 0
80.00 R22 Ref R.C.Downing. ASHRAE Transactions 1974. Paper No. 2313. N 0 0,.0040 2.0050
. DTU, Department of Energy Engineering 0
70.00 - sin[ki/(kg K)I. vin [m*3/kgl. T in [°C] L 0.006
60.00 IM.J. Skovrup & H.J.H Knudsen. 12-04-23 L 0.0070
i = | — 0.0080
50.00 _ 3090
40.00 7 0010
. o /
30.00 - 2 0015
= 60
il = / — 0020
20.00 - = 50
< Z
40
7 2 > 1—0.030
& Z — 0.040
10.00— 7
9.00 - - z 20 % L 0.050
- “ :
. | — 0.070
6.00 = — 0.080
5.00 A ~ — 0.090
= —0.10
4.00
3.00 - § 0.5
~ Y
— 020
2.00 - ? 7
= — 030
g - I
| i Z o
1.00— - 7 s
0.90 - 7 ——0.50
0.80 ~ //;}
L4060
0.70 - -50, / - /f Z/ 0.70
0.50 — f T f T T T T T f T T T T —0.90

T T T T T T T T
x=0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 -40 20 0 20 40 60 80 100 120 140 160 180 200
s=1.00 1.20 1.40 1.60 1.80

140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560
Enthalpy [kJ/kg]



SO G
N ] =

I GEITAN AR
N S EA VIEEINEEEEN

=) > o
o o o
\

R23 Ref:R.C.Downing. ASHRAE Transactions 1974, Paper No. 2313
DTU, Department of Energy Engineerin,

80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460
Enthalpy [kJ/kg]

T 7 T T T
(] S S (] S OO O O S S [ S S
S S S S S SS S S S & S S S S
S (=) () S S ONCO I~ O v <t on (@\] —
O v <t on (@\] —
[red] oI




Q
\B N 10
S o8 oy 0000 0099 1 10

R29() Ref:W.C.Reynold
D

TU, Department of Energy Engineering

T
x=0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90

50.00

s in [kJ/(kg K)1. v in [m"3/kg]. T in
40.00 M.J. Skovrup & H.J.H Knudsen. 12-05-06

30.00 -

20.00 -

2.00 7

200

180

-40 20 0 20 40 60 80 100 120 140 160

s=0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

50

Enthalpy [kJ/kg]




Pressure [Bar]

§ & S Q
N S ® NAIRCO IR NN
R;ﬂ Ref :W.C.Reynolds: The.rmm?vmmic properties in SI © o Q'Q Q'Q Q'QQ QQ\ Q 0\5 Q,(YLO
70,00 e e ey
60.00 M.J. Skovrup & H.J.H Knudsen. 12-05-06)
v - 0.030
50.00 - -
N
40.00 - 7 — 0.040
= — 0.050
i i > .
30.00 e 080
= 7 0,070
il ! |~ 0.080
20.00 S ) - 0%
& 0.0
A 0
—0.15
99
8.00 - - 130 o
7.00 A >
6.00 - g ? %0
5.00 - 7 L
4.00 | — .40
2 —0.50
3.00 i = | — 0.60
L L —0.70
| - Z |~ 080
2.00 : A 0%
% = Z | | 1 10
= /ﬁ//7// 15
% S
0.80 - v /jﬁ’;/ »
0.70 - S Pagine
0.60 - R
430
0.50 — f T f 1 f T f T T f T f T T T T T
x=0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 -160  -140  -120  -100 -80 -60 -40 -20 0 20
s=1.00 2.00 3.00 4.00 5.00
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100

Enthalpy [kJ/kg]




T
x=0.10 020 0.30 0.40 0.50 0.60 0.70 0.80 0.90

s in [kJ/(kg K)]. v in [m"3/kg]. T in
4000 —M.J. Skovrup & H.J.H Knudsen. 12-05-06|

30.00 -

20.00 -

2.00 7

140

120

100

80

40

20

1.40 1.60 1.80 2.00 2.20

1.20

s=1.00

120 160 200 240 280 320 360 400 440 480 520 560 600 640 680 720 760 800 840 880

Enthalpy [kJ/kg]




020

00%°
l—0.015
— 0.020

00060 _ (0010 _ 1 g

00050

Q-QQD(Q

o

7

850

140

</
AV S

AN
S

i

—
A
X
VA

800

120

<7
N
S
7
'y

7

A . J
'V,‘ “ ‘-‘m 'V B
N 0 RENY I ]
‘Amu-m-..mw,-wmﬁmmm%n.ﬁm-ﬁ

PR TN ,
-,‘nﬂmw«-wa«%ﬂﬂmﬂﬂmaﬁ.—ﬂa-ar
STt e wnuEAsY)

L T e

‘
~_/
’A“

<~/

'v
’,

. //ﬁ/, ’ﬂ/‘”"l
R

a0
g

<L L

-Sq Ul i
SR
\ L L

ARy e

)
b

AN
%

0

IR

50 00 ,Rﬁﬂ"ﬂ Ref :W.C.Reynolds: Thermodynamic Properties in SI
. DTU, Department of Ei

(=]

- 2.
o3 NN s
£ =L N\
23 0c- NN
—~ g < -
EY S
i 0¢- !
L ~ »
=z -
£Z ot
~=
o]
Mp
2
g

s

T T T T

[ = = OO O o O = [l OSOCOoOOoO O O O (=} (=}
S 2 < e e 2 2 < ORI % A N
S S (==} OO~ O n <+ o N —_Ooo o O O O (e} (e}
T & IS —

[reg] aanssaig

100
750

40 60 80
650 700

20
600

550

40 20 0
500

0.90
2.20
450
Enthalpy [kJ/kg]

0.80
2.00
400

0.70
1.80

030 040 050  0.60
1.20 1.40 1.60
200 250 300 350

s=0.80  1.00
150

100

50







0.030

0.0080

0010

Q060

o0

R

R728 Ref :W.C.Reynolds: Thermodynamic Properties in SI

/ .
N
WAV
ﬂﬂnﬂ‘lﬂiﬂ'ﬂ
N

/
N

N

L TN

L AN

N

U I N NN

SN

AN
R
NN

00¢7

W

T
x=0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90

10.00—
— 9.00 -
& 800 -

=

7 0 00 —{ DTU, Department of Energy Engineering
: s in [kJ/(kg K)]. v in [m"3/kg]. T in [°C]

60.00 M.J. Skovrup & H.J.H Knudsen. 12-05-06)

50.00 T

40.00

30.00 7

20.00

= 7.00 -
£ 6.00 -
3 5.00 -
4.00 -
3.00 -
2.00 -

-180 -160 -140 -120 -100 -80 -60 -40

-200

s=0.00 020 040 0.60 0.80 1.00 120 140 1.60 1.80 2.00 220 240

75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450
Enthalpy [kJ/kg]

50




40.00 - e 4"4;?' '\%" \Qj oevies % 0015
A LT AR R T e
: AT LTI e e
ATV T L i
5 AT T A e
: o A T T
S e
- AT Wi
' ‘ Ay A ssalpAcy i gy
" e
UL A A e e

75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450
Enthalpy [kJ/kg]




.0080 0090

o010

o060

0010

R732 Ref:W.C.Reynold

-180  -160 -140 -120 -100  -80 -60 -40 -20 0 20

s=0.60 0.80 1.00 120 140 1.60 1.80 2.00 220 240 2.60 2.80

x=0.10 020 0.30 0.40 0.50 0.60 0.70 0.80 0.90

70.00 7 Ko in fm kgl T i
60.00 ~M.J. Skovrup & H.J.H Knudsen. 12-05-06
50.00 -
40.00 T
30.00
20.00 T
10.00—
o 9.00 -
s 8.00

=

= 7.00 -
£ 6.00 -
3 5.00 -
4.00 -
3.00 -
2.00 -

200 250 300 350 400 450 500 550
Enthalpy [kJ/kg]

150

100




R74" Ref :W.C.Reynolds: Thermodynamic Properties in SI

70.00 0 e
6000 —{M.J. Skovrup & H.J.H Knudsen. 12-05-06|
50.00 7
40.00
30.00 T
20.00

2.00 7

1.00

160 180 200 220 240 260 280 300 320 340 360 380 400 420
Enthalpy [kJ/kg]

140







0.0029

0

RAE Transactions 1974. Paper No. 2313
ing

ning. ASH
2y Engi
s in [kJ/(kg K)]. v in [m"3/kg]. T in [°C]

f :R.C.Dow
rtment of Energy Engineer

DTU, Depa

RC318 e

N

— 0.15

120

100

80

40 60

20

Enthalpy [kJ/kg]

-20

AN\

40.00

30 00 _MLJ. Skovrup & H.J.H Knudsen. 12-05-06
20.00

10.00—

8.00 1

7.00

6.00 -

5.00 1

[ - (=]
S 3 3
<t o [\l

[reg] aanssaig

1.20

NN
NN

AN
N

/r/l//(, m

s=1.00

x=10.100.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90

100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540

0.70 7
0.60 7
0.50 1
0.40 7
0.30 7
0.20




	nh3.pdf
	r11 trichlorofluoromethane.pdf
	r12.pdf
	r13.pdf
	r14.pdf
	r113.pdf
	r114.pdf
	r123.pdf
	r134a.pdf
	r152a.pdf
	r170.pdf
	r1150.pdf
	r1270.pdf
	r21.pdf
	r22.pdf
	r23.pdf
	r290.pdf
	r50 methane.pdf
	r600 butane.pdf
	r600a isobutane.pdf
	r718 water.pdf
	r728 nitrogen.pdf
	r729 air.pdf
	r732 oksigen.pdf
	r740 argon.pdf
	r744 carbon dioxide.pdf
	rc318 octafluorocyclobutane.pdf

