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1. INTRODUCTION
1.1 Scope

1.2

This AIR is arranged in the following two sections:

2E - Thermodynamic Characteristics of Working Fluids, which contains thermodynamic
diagrams for a number of working fluids currently in use and supplied by various industrial firms.

aphical form, on

as follows, in

2F - Prope 0 ; ) Flatds—y :
fluidq that are frequently used in fluid heat transfer loops.
Other properties of the environment, gases, liquids, and solids, can be)found
AIR1{168/9:
2 A-Properties of the Natural Environment
2B-Properties of Gases
2C-Properties of Liquids
2D-Properties of Solids
Nomenclature
c, = Specific heat capacity, constant pressure, Btu/lb-°F
c, = Specific heat capacity, constant volume,Btu/lb-°F
H = Enthalpy, Btu/lb
= Thermal conductivity, Btu/hr-ft-°F,cal/cm-sec-°C
p = Prandtl number(jic /k), dimensionless
= Pressure, atm;psia, 1b/ft2
= Universal\gas constant, ft-1b/Ib-°R
= Entropy, Btu/°F
= Specific entropy, Btu/lb - °R (or °F)
= Temperature, °F
= Temperature,’R, K
V = Specific volume, ft3/1b
Z = Compressibility factor(Z=PV/RT), dimensionless
p g = Specific weight (density), 1b/fi3, gm/cm3, 1b/gal
U = Absolute viscosity, Ib/hr-ft, 1b/sec-ft, centipoise
v = Kinematic viscosity, centistokes
Subscript

cr = Critical



https://saenorm.com/api/?name=9d8137f10912a49ca7816d460560de83

Page 2

SAE AIR1168/10

1.3

Common Abbreviations

abs — Absolute

ASME  — American Society of Mechanical Engineers

atm(ATM) — Atmosphere
Btu(BTU) — British Thermal Units

°C — Degrees Centigrade

cal — Calorie

cm — Centimeter

const — Constant
eu(EH)———Cubic

°F — Degrees Fahrenheit
FAHR. — Degrees Fahrenheit
Fig.(Figs.) — Figure(s)

ft(FT) — Feet

ft-1b — Foot-pound

GAL — Gallon

gm — Gram

hr — Hour

in. — Inch

K — Kelvins (Formerly Degrees Kelvin)
1b(LB) — Pounds

Ib/in2  — Pounds per square inch
mm/Hg — Millimeters of Mercury
p(pp.)  — Page(s)

psi — Pounds per square inch

psia(PSIA)— Pounds per square inch absolute
PRESS. — Pressure

°R — Degrees Rankine
Ref.(Refs.)— Reference(s)
Rev. — Revised
sat(SAT) — Saturated

sec — Séconds

Trans. — Transactions
Vol(VOL)“~Volume

Wt — Weight

% — Percent
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2.

WORKING FLUIDS
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Enthalpy H, Btu/lb
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Figure 2E-18 - Pressure-enthalpy Diagram, Freon 13



https://saenorm.com/api/?name=9d8137f10912a49ca7816d460560de83

Page 21

SAE AIR1168/10

Yd1e3sas papsoddns-juog ng uo paseq ‘uediydiy Jo Kssaaun ‘ueyd °s ) "N Aq uoiepiassip e woy uoissiused Aq pajunday

(87/n18) AdIVHINI

FONVHO ITVOS

A
S
08! (1] 09l os! @ +oo ogl (4] oil

R

082 aw ose os2 vz of2 o 02 002 : 00l 06 08 OL 09 0 Ov OF 02 Ol o_.o
i & ]
INNTOA K
|LNVISNOD ° o GO o0 T o 0 0 N © © DO W
L1 o % ] d { 4 g N
3 €0
\ ﬁ \ ‘ \ \\ I T .R %l ] ANd 3 h .
A ¢ /] r % v B | s
” SiniBEETS S + o %0
q - = Vs s A _ L0
Sees my P am N.uu,ﬁn 175 .lmle,m o873 4 1 1 m.o
3 _ 8 3 & a8 41 Vz P~ 3 ° i =
T P PP EL T T s i DA 1
| § 8 37E[E § B A AT 417 X
P I — ’ V I H >
il T d AT Ly
f AL A e AT IF \ X
= - —— ] ) 7 QK 4 as N ”
stb—H Ps —11 4 1 11 ot~ 9
H - -
H - p P /] -— 7 7 _ﬂ L -
- v =1 A A%« 7 om_ 3
P —— -
d S ERERE e \\&\N\ T LA LA oot- &
L s D% l:!lr\\l.nll\.“ LA T \\\\\“ L e 3
2 = — v i e = T - - s 0z M
- 1 |+ — || ot “
’ | nﬁ\Ll; 1| d “ll - A1 ” m.n e....'nlv og M
T A e d AT T il § § v
o P 5 s A d LA LA )% $ [ 5 os
V. A1 —111t H4— T gl F ont 8 os
z H T AV 5 99
S=2 = AT .
= = ol AT AA T A ¥ on Mm_
I 1% LT _
= __-\ | | Tk Il*\lu b ozt~
- S 002
_ odi -
o i o %
1050 ¥
B D amiss S Tmmase pa%s i :
o o—H1—1 \ A X P\ Tk o5 -4 09" —loos
,?TITI\WI.—..JJ I _, L,l\p\, L X\ uaLN 3 PX_\ KPL\A/P 7 Ye0 1V SQI0S 804 |_looe
1 - A | g
ocor— 1 A 1 —— I R I A DA NPT S L 0:§ anv O=H —1204
e e o i e i AP Y X YZ 1\, AL 7 4 4 ENOILIONOD JON3JE3I3N “g_
wo 87/14'00  3WNT0A
ﬁo_ de-81/018  AJOMIN3
A 5 £ de 3OUVIMIL |—oooz
A AN ¥ By et N% AN N ST
90 / 102 —4000€
VA Ao B NSNS S XA Lz AV 1-NOIY¥,, L.
Eroo P\ \ N NA 0 4 ) < I Oy o o
(O of® s 5.0 <O Y ry &

3INNTOA
LNVLISNOD

Figure 2E-19 - Pressure-enthalpy Diagram, Freon 14
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Figure 2E-20 - Pressure-enthalpy Diagram, Freon 21



https://saenorm.com/api/?name=9d8137f10912a49ca7816d460560de83

Page 23

SAE AIR1168/10

JONVHD 3738
Ausbno) g Smoway 3p 190449 13 9961 NBLIGO) —
(440%- LV QINDIT Q3LVHNLVS 3A08V 81 ¥3d N18) AJIVHINI
! 002 06l 081 (23] 091 1] ovl ogl ozl o] ool 06 08 0L 09 05 Or oOf 02 o 01-  02- Of-

VISd ‘3HNSS3Hd 31N70S8vY

Figure 2E-21 - Pressure-enthalpy Diagram, Freon 22

QUNON3N 30 LINOJNQ '1°3

Q74 13 v INNT0A
INI  de U JYNIVNIANIL

39NVHD 3VIS



https://saenorm.com/api/?name=9d8137f10912a49ca7816d460560de83

SAE AIR1168/10

Page 24

TIVAVEG 'S¢ NOISHWEM
NOMING $1300084 ..NOW..
00 9 SENOWEN 30 INGJ A 1 D

Egs28 s &8 ¢

ou o9l o5t orl

(4.00~ LV QINDIN GILVINLYS JAOCEY 'T1 ¥4 'N°1'8) AIVHING

(71} (1]} 05t orl (]} oL oL (]}

ozl

¥3d ‘14 'ND NI IWNT0A
$33¥93a NI ANLVYIdWIL

H 40 1ve sn ol

0L 09 05 O o0 O Ol

JONVHD 31V$

§ 888 8 8

VISd ‘34NSS3dd 31N10S8V
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Figure 2E-23 - Pressure-enthalpy Diagram, Freon 114
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3. SECTION 2F - PROPERTIES OF HEAT TRANSFER FLUIDS
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Figure 2F-1 - Coolanol 25 Property Cp (Ref.1)
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Figure 2F-2 - Coolanol 25 Property pg (Ref.1)
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Figure 2F-14 - MCS-198 Property < (Ref.2)
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Figure 2F-17 - MCS-198 Property k (Ref.2)
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Figure 2F-19 -'Aqueous Ethylene Glycol Property ¢, % by weight (Reff.3)
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Figure 2F-20 - Aqueous Ethylene Glycol Property (P8, [(P&)gpor: % by weight (Ref.3)
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Figure 2F-21 - Aqueous Ethylene Glycol Property p; % by weight (Ref.3)
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Figure 2F-23 - Aqueous Ethylene Glycol, Vapor Pressure; % by weight (Ref.3)
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