FLUID POWER DATA \/AID )

ACCUMULATOR DATA

ACCUMULATOR SIZING TABLE

OPERATING PRESSURE- PSI

1000 1200 1400 1600

100 136.0 | 159.0 | 185.0 |200.0 |209.0 |216.0 |221.0 |[225.0 |228.0
1690 | 1920 |216.0 |2280
300 47.8 101.0 |131.0 |150.0 | 164.0 |175.0 |183.0 |190.0 [195.0 |199.0 |203.0 |207.0 |210.0 |213.0
65.9 130.0 | 163.0 |183.0 |1970 |2070 |2140 |220.0 [2240 |2280
500 31.7 74.0 101.0 |121.0 |136.0 |147.0 |156.0 |164.0 [172.0 |1770 |182.0 |186.0 | 190.0
= 434 979 131.0 | 153.0 | 169.0 |181.0 |190.0 |198.0 |204.0 |209.0 [213.0 |2170 |2200
L
(o] 700 23.9 |58.5 83.4 102.0 | 117.0 |129.0 |138.0 |146.0 |154.0 |160.0 [165.0 |170.0
Q 33.0 78.5 109.0 |131.0 |1480 |161.0 |171.0 |180.0 |1870 |193.0 |198.0 |203.0
qh, @ 900 19.1 48.2 70.5 88.3 102.0 | 114.0 |124.0 |132.0 | 140.0 |146.0 |153.0
;, : 26.3 65.4 4.1 1150 1320 | 1450 |156.0 |1650 |173.0 |179.0 [185.0
o (Y]
(1 n<= 1100 15.7 41.2 61.7 77.6 91.2 103.0 | 112.0 |120.0 |128.0 |135.0
5 23.5 56.4 82.4 103.0 | 1190 |1320 |143.0 |1520 |161.0 |1670
:E o 1 GALLON SIZE
=) 2 1300 (231 CUBIC INCH CAPACITY) 13.6 35.9 | 543 69.6 82.1 93.0 103.0 | 111.0 | 118.0
=t Q PERFORMANCE TABLE (ADIABATIC AND ISOTHERMAL) 18.9 492 731 02.5 1080 |121.0 11320 11420 |1500
. g MAX. GAS CAPACITY - 266 CU. IN.
w1500 MAX OIL CAPACITY - 231 CU IN. n.7z 31.9 48.9 62.8 75.0 85.6 94.6 103.0
8 ADIABATIC - TOP VALUE 16.5 43.9 66.0 81.4 98.9 1120 |123.0 |1320
2 ISOTHERMAL - LOWER VALUE
& | . \ . |
Z 1700 ISOTHERMAL vs ADIABATIC 104 (287 |442 |575 |68.6 |790 |877
PRESSURE CHANGE OF THE GAS IS INVERSELY PROPORTIONAL TO ITS 14.6 306 60.1 771 022 104.0 114.0

CHANGE IN VOLUME. WHEN 100 cu. in. OF GAS ORIGINALLY AT 1000 psia, IS
COMPRESSED TO 50 cu. in. VOLUME, PRESSURE WILL BE 2000 psia IF GAS TEM-
1900 PERATURE IS KEPT CONSTANT. THIS IS ISOTHERMAL PERFORMANCE.

COMPRESSION AND EXPANSION OF THE GAS CAUSE HEATING AND COOL-
ING WHICH INCREASE AND DECREASE PRESSURE IN ADDITION TO THE EFFECT

9.3 263 |40.4 (527 |633 |73.9
13.0 362 |550 |713 849 |96.8

2100 OF VOLUME CHANGE. IF GAS WERE PERFECTLY INSULATED TO PREVENT GIV- 8.5 239 |372 48.9 |59.1
ING UP ANY OF THIS EXTRA HEAT TO OR THRU THE METAL IN WHICH IT IS 120 1330 |508 |660 |790
CONTAINED (OR PICKING UP HEAT WHEN COOLED), PERFORMANCE WOULD
BE ADIABATIC. HERE 100 cu. in. OF GAS ORIGINALLY AT 1000 psia IS COM-

2300 PRESSED TO 61.2 cu. in. TO BUILD UP TO 2000 psia. THEREFORE, LESS OIL CAN 8.0 221 1341 452
ENTER THE ACCUMU.ATOR. 1.2 306|471 61.7
ACTUAL PERFORMANCE WILL LIE BETWEEN ISOTHERMAL AND ADIABATIC.

2500 RAPID OPERATION WOULD APPROACH ADIABATIC FIGURES; SLOW OPERA- 1.2 20.5 |32.5
TION WOULD APPROACH ISOTHERMAL. THE ISOTHERMAL FIGURES ARE USU- 10.2 285 |44.4
ALLY EMPLOYED; ALLOWANCE AS USUALLY MADE FOR RESERVE CAPACITY

2700 WILL BE ADEQUATE TO INCLUDE EFFECT OF TEMPERATURE CHANGES RESULT- 6.7 18.9
ING FROM COMPRESSION AND EXPANSION. 06 26,3

GAS LAWS FOR ACCUMULATOR SIZING
Where “P”= psia (absolute)= psig (gauge pressure) + 14.7 psi

ORIGINAL PRESSURE x ORIGINAL VOLUME" = FINAL PRESSURE x FINAL VOLUME" P,V =Py V,"
PRESSURE OR VOLUME
W/ TEMPERATURE CHANGE DUE . y
4 \ ) - n-
TO HEAT OF COMPRESSION FINALTEMP. = {ORIG.VOLUME| ™' =  FINAL PRESSURE | ™1/n L- (Y =(pk "
ORIG. TEMP. FINAL VOLUME ORIG. PRESSURE T [ v P
\ \ ) 1 V2, 1

NITROGEN EXPONENTS:
“n"= 1.4 For full adiabatic conditions ex: “Full Heating” (constant full cycling)
“n"= 1.3 For rapid cycling (most heating normally experienced)
“n"= 1.1 For “Normal” cycling
“n"”= 1.0 For when gas has time to cool to ambient before cycle (ISOTHERMIC)
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