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Standard Test Method for
Calculation of Liquid Heat Capacity of Petroleum Distillate
1
Fuels
This standard is issued under the fixed designation D 2890; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.
1. Scope 4. Significance and Use

1.1 This test method describes the calculation of liquid heat 4.1 Heat capacities obtained by this method are those at
capacity, Btu/lb - °F (kJ/kg - K), at atmospheric pressure, ohtmospheric pressure. However, because the temperature range
petroleum fuels for which distillation data may be obtained inis low, the calculated values are similar to saturated liquid heat
accordance with Test Method D 86 without reaching a decomeapacities in the temperature-pressure range required for most
position point prior to obtaining 90 volume % distilled. engineering design.

1.2 This test method is not applicable at temperatures less i
than 0°F (-18°C) and greater than 60°F (16°C) above the- Data Requirements
volumetric average boiling point of the fuel. 5.1 Distillation temperatures at (in °F) 10, 30, 50, 70, and 90

1.3 The values stated in inch-pound units are the preferredolume % distilled obtained in accordance with Test Method
units. The values in parentheses are for information only. D 86.

1.4 This standard does not purport to address all of the 5.2 API gravity determined in accordance with Test Method
safety concerns, if any, associated with its use. It is théD 287 or a method of equivalent accuracy.
responsibility of the user of this standard to establish appro-

priate safety and health practices and determine the applica®: Procedure

bility of regulatory limitations prior to use. 6.1 Calculate to the nearest 0.1 unit the slope of the Test
Method D 86 distillation curve, °F/volume %, as the difference

2. Referenced Documents between the 10 and 90 volume % distilled temperatures di-

2.1 ASTM Standards: vided by 80.

D 86 Test Method for Distillation of Petroleum Products at 6.2 Calculate to the nearest 1°F the volumetric average
Atmospheric Pressute boiling point (VABP) as the sum of Test Method D 86 10, 30,

D 287 Test Method for API Gravity of Crude Petroleum and 50, 70, and 90 volume % distilled temperatures divided by 5.

Petroleum Products (Hydrometer Meth®d) 6.3 Obtain a temperature correction to the nearest 1°F from

Fig. 1, using the slope and VABP calculated in accordance with

3. Summary of Test Method 6.1 and 6.2. Calculate the mean average boiling point (Me-

3.1 The Watson characterization factor, K, is obtained fromABP) as the VABP plus the correction.
a graphical correlation relating determined Test Method D 86 6.4 Obtain to the nearest 0.1 unit the Watson characteriza-
distillation data and K. The liquid heat capacity is obtained tion factor, K, from Fig. 2 using the determined API gravity
either graphically or mathematically, from correlations relatingand calculated MeABP.
calculated heat capacity, temperature at which heat capacity is6.5 Obtain the calculated heat capacity at each specified
being calculated, determined API gravity, and K. temperature, either graphically from Fig. 3 or by solving the
following equation.

C, =[0.6811— 0.308G + (0.000815— 0.000306G)T]
(0.055K + 0.35 (1)

Note 1—Details of the method have been publisfed.

1 This test method is under the jurisdiction of ASTM Committee D02 on
Petroleum Products and Lubricants and is the direct responsibility of Subcommitteevhere:
D02.04 on Hydrocarbon Analysis. Cp
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heat capacity, Btu/lb - °F,
specific gravity,

temperature, °F, and

Watson characterization factor.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.



Ay D 2890 - 92 (2003)

0 1 2 3 4 5 6 7 8
O pme3y TITT 0
uw 11
o
< 1 3
o 11 ~
w
2 THEH
o 20 K 20
o
=
S
01 3
3% 40 H S -40
O, N5 .
4
25 4
ot . )
5 o
oZ 60 PO, -60
<
wo CS
oo
(o} N
hd
3 -80 -80s
e
o
w
@ 1
x 1
8 oo 1 100
0 ] 2 3 4 5 6 7 8
SLOPE OF ASTM D86 DISTILLATION CURVE, 10% to 80%, F/ percent
FIG. 1 Test Method D 86 Distillation Data Correlation
80—~ —1200 HEAT CAPACITY, btu per pound per degrae F
1 ! o o1 02 03 04 05 08 or 08 09 1.0
g5—f 085 7
3 1y f/ 4 4 ‘ ,
803~ A AAX A Y A
o - AP, r V14
3. = ,000 A 4 4 4 Vi 7V 1A '8 B
75-1’_ = S 84°AV.0 4 A 1/
E E y P(/ YA 4V o4 A
7070 £~ 900 y A0 G ariwa s 4V.8V. A
xT = 484 AL A A A 2
65—~ E s A Y 7
= — Yy
4 E 800 LA ,l,l /’ V.ri 3
60 =+ E A p AV HPEP. Y
J-o715 E A /] /i A
55— E—TOO " ,// '1/ 1,4 v A /,
<1 = - j A 1A
3 = A
L S * E = SHHAA LN
I N |3 E- 600 @ S 444 /, ]
E I 2 E S/ 2 s
, 454080 o Iy E 2 > A 2 b4 /T 1A
o 3 @ b~ E 5 LY S AKX ANP 4 7,
- 1 > = = 1T Q4 AAL L/ Vv.ADJRP 4 4
= = o) Z |2 - o > 7, ) VAP ARD 4 Vi
< 40— s =3 — 500 @ T LA PPN Y AP AED S /1712
3 = : [ - w 4 A0 ¥ v
- T a Ny - © 7, 4 40D
% 3530859 = S AL 54 T 7
] © W 4
T o E” - > 22 ALY & ¥ =A== F4- £
1 w I - 400 < VZvrry VT I7TIO
30— 2 < - z 7y AT
+- W o« E < A AL ANV.4 XA TIAY
3- 0 3 al w '/ A d 7.
3 o - = 70:04V.0 AV.AV.ID 4RV, A '/
25090 E 79V e 4v.av.ans
1. 3 - DHAV.AV.AD RV,
- o 10 F- 300 274D 4 , i/
N [ o VAV AD'd
20 g - ,r’r 7 :
3085 - A 2 /
n [~ pd Q,
15— - p. ol 46
a1 . A~/ o
T — 200 T
IO'-:N—I.OO - } & )
B - + /|
T n t 14700,
5. » IRV
I o o 00 200 300 400 500 600 700 800 900 1,000
E:-1.05 — 100 TEMPERATURE, F
01 o FIG. 3 Liquid Heat Capacity of Petroleum Distillate Fuels

FIG. 2 Watson Characterization Factor (  K), APl Gravity, and Mean
Average Boiling Point

S . , 7.2 The heat capacity, Btu/lb - °F may be converted to the
. N%TEfZFThe broken IImes in Fig. 3 illustrate the graphical procedurelnternational System of Units (SI) of kilojoule per kilogram
or the following example: ) . . .
Calculate the heat capacity at atmospheric pressure and 190°F of KEIVIN (kJ/kg - K) by multiplying the results obtained in 7.1 by
petroleum distillate fuel having an API gravity of 40 and Test Method the conversion factor 4.186800 and then rounding to the
D 86 distillation temperatures of 239, 261, 288, 321, and 367 F at 10, 30appropriate number of significant digits.
50, 70, and 90 volume % distilled, respectively. The volumetric average
boiling point (VABP) is 295°F, and the slope is 1.60. The temperatureg  precision and Bias

correction obtained from Fig. 1 is — 9°F, and the mean average boiling . L . .
point is 286°F. The value oK obtained from Fig. 2 is 11.0. The heat  8-1 The following criteria should be used for judging the
capacity obtained as shown in Fig. 3 is 0.51 Btu/lb - °F. acceptability of results (95 % probability).

8.1.1 Repeatability—The difference between successive test
results, obtained by the same operator with the same apparatus
under constant operating conditions on identical test material,

7. Report
7.1 Report the results to the nearest 0.01 Btu/lb - °F.
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would, in the long run, in the normal and correct operation 0f204°C), and end points in the range 430 to 535°F (221 to 279°C). Each
the test method, exceed the following value only in one case jfpboratory determined the required distillation and gravity data in dupli-
twenty: cate, and performed the procedures graphically once for each of the two

sets of determined data for each sample. Heat capacities of the fuels were
0.01 Btu/lb - °K0.04 kJ/kg - K (2)  not determined during the cooperative program.

8.1.2 Reproducibility—The difference between two, single 8.2 The accuracy of this test method has been repbesd
and independent results, obtained by different operators workwithin 4 % for straight-run petroleum fractions and approxi-
ing in different laboratories on identical test material, would, inmately 8 % for pure olefins.

the long run, in the normal and correct operation of the test 8.3 Bias—Since there is no accepted reference material
method, exceed the following value only one case in twenty:suitable for determining bias for this test method, no statement

0.02 Btu/lb - °F(0.08 kJ/kg - K @)  of bias can be made.

Note 3—The preceding repeatability and reproducibility were obtained Kevwords
from results submitted by seven laboratories that cooperatively tested fou.%' Yy
turbine fuels with initial boiling points in the range 320 to 400°F (160 to 9.1 liquid heat capacity; petroleum distillate
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