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Also, we found that the required relief valve flow rate of the DFBX liquid helium vessel used in Section 6 was 807 g/sec, whereas it should have been 644 g/sec to be in agreement with Section 5.

 Pressure safety of the DFBX liquid helium vessel is achieved by replacing the original 2-inch-diameter rupture disc with a spring-loaded relief valve, Kunkle model 912BHGM01, that has a capacity of 648 g/sec.
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In Section 3.2g we recommend that the extreme consequences of a triple fault in the DH line be addressed by installing suitable relief devices in the HTS lead gas recovery lines.
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1.  INTRODUCTION 

This engineering note summarizes the required parameters and documents the flow analysis for the relief valve circuit design for the DFBX (distribution feedbox) liquid helium vessel and the insulating vacuum vessel. 

2.  HARDWARE OVERVIEW

The DFBX series consists of 8 cryogenic feedboxes that will be used at CERN in the LHC. They will serve as the cryogenic, vacuum, and electrical interfaces between the US-supplied inner triplet superconducting quadrupoles and dipoles and the appropriate CERN system. The magnets are cooled with pressurized superfluid helium at a temperature of 1.9K and a pressure of 1 bar. The liquid inventory in the magnets is on the order of 1500 liters.  The DFBX has a vessel containing liquid helium that is used to cool the variety of current leads needed to power the inner triplet magnet system. This vessel will contain 255 liters of saturated liquid helium at 4.3 K and 1.3 bar. A 70K, 18 bar helium gas stream that trace-cools a copper shield provides thermal shielding in the DFBX and associated magnets; there is no liquid nitrogen. The insulating vacuum space of the DFBX is common to the magnet insulating space; a vacuum barrier on the CERN side of the interface separates the DFBX/magnet vacuum space from the vacuum space on the cryogenic distribution system. The external dimensions of the DFBX are shown in Figure 1.
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Figure 1.  DFBX External Dimensions

The flow schematics for the DFBX are shown on LBNL drawing 24C3706, and a representative top level mechanical assembly drawing is shown on LBNL drawing 25I352. The relief valves for the superconducting magnets are special cryogenic relief valves, designated as QV92n on the flow schematics. These are on the CERN side of the interface and are connected via DFBX piping lines LDn.

The DFBX liquid helium vessel is physically separated from the magnet system by a 2.5 inch thick lambda plug made of Nema-G10 and Stycast( 2850MT epoxy that is proof tested to 25 bar.  The liquid helium vessel is supplied with liquid from the CERN cryogenic system through line CC’1 which is connected to control valve CV930, having a nominal diameter of 6 DN[1]. The action of CV930 is controlled by the DFBX liquid helium level sensors and the liquid helium vessel pressure sensor. A second cryogenic connection to the DFBX liquid helium vessel is provided by line DH which provides a flow of 20K, 1.3 bar helium gas for cooling the upper portions of the 7500 A HTS current leads. A pressure controlled valve, PV930, closes when the supply pressure exceeds the nominal set point of 1.3 bar. This supply pressure increase could occur in case of magnet quench when the pressure could rise to 20 bar, or in case of pressure testing at 25 bar. Valve PV930 has a nominal diameter of 20 DN[1]. Figure 2 shows the cryogenic pressure piping in the DFBX.  
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Figure 2. DFBX Pressure Boundary, some chimneys not shown. 1 – DH Line, 2 – LHe vessel fill, 3 – Primary LHe Vessel Relief Valves (second not shown), 4 – DH Line Relief Valves (second not shown), 5 – HTS Lead Cooling Hoses, 6 – Check Valve in Vessel Vent Line, 7 – HTS Lead Gas Outlet, 8 – Secondary LHe Vessel Relief Valve, 9 – Lambda Plug, 10 – Vapor Cooled Lead 

The DFBX relief devices are shown schematically in Figure 3.  RV01, RV02, and RV06 are spring-loaded relief valves for the liquid helium vessel, and RV03 and RV04 are spring-loaded relief valves for the HTS lead cooling line. In the following section we show that RV06, a Kunkle Relief valve Model 912BHGN01, with a 35 psig set pressure or equivalent provides protection against over pressure. RV01 and RV02, Circle Seal D500-T1-8M-10%-30 psig, provide supplemental protection against minor upsets.   RV05, the relief valve on the vacuum vessel is the same as that provided on the FNAL inner triplet cryostats, and is shown on FNAL drawing 1620-MB-106391.
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Figure 3. DFBX Relief Valve Schematic

3.  DESIGN REQUIREMENTS, ASSUMPTIONS, AND CONCLUSIONS:


3.1  Pressure Relief Requirements: 

a) The Maximum Allowable Working Pressure (MAWP) of the Liquid Helium Tank and associated components is 3.5 bar absolute (50.8 psia), while in an external vacuum. The test pressure is 4.4 bar absolute, while in an external vacuum [2].

b) The relief devices in this document will vent into the LHC tunnel [3].

c) To minimize the occurrence of venting gaseous helium into the LHC tunnel, the relief settings must be as close to the MAWP (3.5 bar) as possible.

d) The pressure drop across the relief valve and liquid helium vessel vent relief piping must be less than 0.5 bar (7.2 psi).

e) No relief device can be set higher than the MAWP.

f) The relief capacity must be sufficient to vent the contents of the vessel without exceeding the MAWP by more than 10% under all conditions.

g) The relief device on the DFBX vacuum vessel is chosen to be identical to those on the LQX vessels for reasons of commonality and ensuring adequate relief by limiting the pressure rise to 6 psig or less in case of cryogenic pipe leakage.


3.2  Accident Scenarios:

a)  Fill Valve (CV930) in QRL Remains in Open State


This would cause the helium vessel to overfill and eventually the liquid level would reach a point of increased boiloff causing a pressure rise in the liquid helium vessel.  This would trip any or all of the relief valves that are connected to the helium vessel. In section 6 of the Appendix we calculate the total flow capacity of the relief valves to be 954 g/sec in this case, which far exceeds the ability of the supply line.

b) Check Valve in the DFBX fails closed


In this case the excess boiloff gas will not be vented into the QRL and the pressure in the liquid helium vessel will build. The pressure rise will cause the fill valve CV930 to be closed to prevent overfilling. Even with the fill valve closed, the pressure would continue to rise and eventually cause the relief valve(s) RV01, RV02, and/or RV06 to trip. The capacity of the relief valves is more than adequate for this scenario.

c) Loss of Insulating Vacuum


Since the US-supplied superconducting magnet system shares a common vacuum space, a leak anywhere in the string would have the potential to crack the vacuum space and cause a rapid vaporization of the liquid helium in the DFBX. Because the vacuum box has no glass windows or other types of brittle covers, an up-to air event would most likely be caused by someone opening a vacuum valve. This is analyzed in Appendix Section 5 where we perform a simulation of the pressure buildup due to an up-to-air event using the helium properties code HEPAK and determine how much helium mass must be removed from the vessel to maintain the pressure at 3 bar absolute. In section 5 we estimate the required peak mass ejection rate to be 644 g/sec for a 0.6 W/cm2 heat flux[4]. 


In Appendix Section 6 we calculate the flow capacity of the selected main relief valve to be  648 g/sec at 20 K, which is a reasonable estimate of the temperature of the ejected helium gas.  The vent for the LHe vessel also contains two additional relief valves in parallel, which provide a combined additional discharge capacity of 306 g/sec. We show in Section 8 that the pressure drop in the piping is low enough to prevent the helium vessel from exceeding its pressure rating.


Vacuum degradation due to a helium leak is extremely unlikely, since the pressure containing components that communicate with the insulating vacuum in the DFBX are fabricated entirely of austenitic stainless steel which has excellent toughness at cryogenic temperature.   

d) Leak in Lambda Plug 


A leak in the Lambda plug is extremely unlikely because the materials used (NEMA G-10 CR, Stycast 2850MT, and 304L stainless steel) are proven for low temperature service. In addition, the production process is well characterized, and the articles will be thermally cycled, pressure tested, and leak checked before they are installed on the DFBX. The design of the NEMA G-10CR plug ensures that a high pressure on the magnet side will not cause the plug to be ejected into the DFBX and cause a large mass flow into the liquid helium chamber. Any leakage across the lambda plug would be very small in relation to the flow capability of the relief system as described in C above since any potential flow paths would have a cross sectional area of less than 0.02 mm2 [5].

e) High Pressure in Warm Helium Recovery Header 

The warm helium header will be pressure tested at CERN to as high as 6 bar; this could pressurize the liquid helium vessel through the DFBX current lead vent lines. We expect the header to be equipped by CERN with a relief device to maintain the pressure below 3 bar. 

When the warm header is pressure tested the current lead vent lines must be disconnected.

f) Failure of PV930 to close as needed


PV930 is a pressure-controlled valve in the CERN valve box that isolates the DH line from a potential 290 psia (20 bar) pressure in Header D.  The high pressure can occur as result of a magnet quench. In Section 10 we calculate the flow rate from PV930 to the DH relief valve to be limited to less than the relief capacity by a .312 inch (7.9 mm) diameter orifice. The pressure drop from the relief valves to the HTS Lead Chamber is calculated to be 0.7 psi (50 mbar).  The resulting vessel pressure is 50 psia (3.5 bar).

g) Failure of PV930 to close as needed, and a failure of the DH relief to open


This would pressurize the HTS Lead Chambers to an unsafe level and would likely cause severe damage to the DFBX. We recommend that CERN install a 75 g/sec relief valve in each of gas recovery lines to prevent this from happening.

h) Failure of PV930 to close as needed, and a failure of the check valve to close

This would cause a rapid vaporization of the liquid helium that would have to be vented by the relief valves on the liquid helium vessel. 

i)  Failure of PV930 to close as needed, and a failure of the PEEK seal


The PEEK seal has been found to be leak tight for DH line pressures up to 50 psig (4.4 bara), so we expect no blow-by if the DH relief valves open as expected. If there is an unexpected leak in the PEEK seal, the situation is roughly the same as H above, and the  relief valves will vent the vessel.

3.3  Operational Recommendations

· It is recommended that an oxygen deficiency hazard is avoided by installing large diameter ducts above the relief valves to ensure that any helium gas flow is directed up and away from the DFBX.

· It is recommended that the relief valves and rupture disc be checked every 12 months full luminosity operation to verify that they are not leaking  Replace any devices that are found to be leaking.

· It is recommended that the relief valves be readjusted every two years.  

· Rupture discs shall be replaced every two years.

Appendix A. CALCULATIONS and HARDWARE DETAILS

1.  NET VOLUME OF THE DFBX VACUUM TANK AND HELIUM VESSEL

a) Internal Volume of the DFBX Helium vessel

VHe vessel internal =406 x 55.2 =22.411x 103cu. in. = 367.25 x 103 cc = 367.25 liter

V actual internal = 362 cc = 362 liter  (approx. 5 liter less volume from various items)

VHe vessel external =435 x 57.2 =24.882x 103cu. in.= 407.74 x 103cc = 407.74 liter

[image: image1.wmf]
b) Internal Volume of the DFBX Vacuum tank.

VVac. Tank = (41.90 x 83.30 + 12.50 x 14.50) x 36.20 =1.330 x 105cu. in.

VHe vessel external = 24.882 x 103cu. in.

c)  Net volume of DFBX vacuum tank (note: ignoring pipe volumes)


Vnet Vac. Tank= 1.330 x 105 - 24.882 x 103 = 1.080 x 105cu in. = 2.2 m3



[image: image4.wmf]
2. DFBX HELIUM VESSEL LIQUID HELIUM WETTED SURFACE AREA

[image: image5.wmf]

The liquid helium wetted surface area is 2,895 sq. in. = 18.677 x 103 cm2
3. HEAT FLUX TO THE LHe VESSEL DUE TO A LOSS OF INSULATING VACUUM 

We use the heat flux data reported by [4], 0.6 W/cm2 and find the


total heat load using the wetted surface area of the He vessel calculated in 2 above 

with 10 layers of super insulation to be:



Q =( 0.6W/cm2)( 18.677  x 103 cm2) = 11.207 KW 

4.  LIQUID HELIUM VOLUME 

Maximum Volume:

Maximum level = 13.20 inch from the bottom of the He vessel.

Sectional Area A = 282.444 in2 = 1.822 x 103 cm2


with longitudinal length = 55.20 in =140.21cm

Therefore:

Maximum liquid helium volume is

Vmax= (282.45 in2)(55.20 in) = 15.590 x 103 in3

= 255.495 x 103 cm3 = 255 liter

Minimum Volume:

Minimum level = 11.64 inch from the bottom of the He vessel.

Sectional Area A = 246.630 in2 = 1.591 x 103 cm2

with longitudinal length = 55.20 in =140.21cm

Therefore:

Minimum liquid helium volume is

Vmin= (246.63 in2)(55.20 in) = 13.614 x 103 in3

= 223.093 x 103 cm3 = 223 liter

5.  HEAT DEPOSITION INTO THE LIQUID HELIUM IN THE He VESSEL

Density of the liquid helium at 1 atmosphere 4.2oK is ( = 0.125 g/cc

or (0.125 g/cc)(1000cc/l) = 125 g/l

Mass of liquid helium at maximum level is


Wliquid = (255 l)(125 g/l) = 31.875 x 103 g

Total volume of the He vessel = 362 liter

Therefore, the density of Helium (liquid and gas ) 


( = total mass of He in the vessel/total volume of the He vessel


   = 31.875 x 103 g/362 liter = 88.05 g/ liter 


   = .0881 g/cc

           or specific volume = 11.351 cc/g


The allowable design pressure of the Helium vessel is 3.5 bar (50.8 psia) while in an external vacuum and we need to determine the required flow capability of the relief system to exhaust the helium gas without exceeding the MAWP of the vessel by more than 10%.

We solve this transient problem by a manual simulation in 1-sec increments. 

Upon break in the vacuum and lost vacuum heat insulation for the helium vessel

heat flux of Q = 11.207 KW comes into the vessel.

Q = 11.207 x 103 W = 11.207 x 103 J/sec

From the HePAK program [6]:

At T = 4.5oK and ( = 0.0881 g/cm3   input,

P = 18.89 pisa, and Ho = 13.15 J/g     output

(H = 
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Htotal = Ho + (H t

therefore at  t = 1 sec:

Htotal 1sec  = Ho + (H t = 13.15 J/g + (.352 J/g sec)( 1sec) = 13.502 J/g,

Htotal 2sec  = Ho + (H t = 13.15 J/g + (.352 J/g sec)( 2sec) = 13.854 J/g,

Htotal 3sec  = Ho + (H t = 13.15 J/g + (.352 J/g sec)( 3sec) = 14.206 J/g,

and so on until at t = 21 second the relief valve opens up and starts releasing the Helium gas to prevent from pressure build up beyond 45.0 psia.  

From this point on the density in the Helium vessel must decrease in order to maintain constant pressure.

From here on the input to the HePAK is P= 45.0 psia and Ht, where Ht, the enthalpy, is increased by .352 J/g every second because of the heat input. We then find the helium density corresponding to the P, H values and determine the helium mass in the vessel. By comparing this to the mass determined in the previous step we calculate the mass that must be removed to keep the pressure constant as the internal enthalpy is increased.

 For example:

         At t = 22 sec, P = 45.0 psia and

         Htotal at 22 sec= Ho + (H t = 13.15 J/g + (.352 J/g sec)( 22sec) = 20.892 J/g

From HEPAK [6] we find that ( =0.08657 g/cc and T =5.541 oK, 

Since the total volume of the Helium vessel =  362 liter = 362,000 cc

therefore,

at t = 22 sec,  mat t =22sec = mass flow out = helium mass at step 21 sec - (t(He vessel total volume)


= 31,875 g - (at 22 sec(362,000 cc) 


=  31,875 g – (0.08657 g/cc)(362,000 cc) = 536.66 g


(the mass flow rate out the relief valve is 536.66 g/sec)

at t = 23 sec, 


P = 45.0 psia, Htotal at 23 sec = 21.246 J/g, and we find ( = 0.08479 g/cc and T  = 5.540 oK, 


mat t=23 sec = mass flow out = helium mass at step 22 sec - (t(He vessel total volume)



= (31875 g – 536.66g )- (at 23 sec(362,000 cc)


=  31338.34 g – (0.0.08479 g/cc)(362,000 cc) 


= 644.36 g 


( the mass flow rate out the relief valve is  644.36 g/sec)

at t = 24 sec.


P = 45.0 psia, Htotal at 24 sec = 21.598 J/g and we find ( =0.08304 g/cc and T =5.567 oK, 


mat t=24 sec = mass flow out = helium mass at step 23 - (t(He vessel total volume)


= (30693.98 g – 633.5 g )- (at 23 sec(362,000 cc)


=  30060.48 g – (0.08304 g/cc)(362,000 cc) 


= 633.5 g   


(the mass flow rate out the relief valve is 633.5 g/sec)

and so on.

For a tabulation of the data for  t =0 ~200 second see Section 12 of the Appendix.

The results of the simulation is shown on the graphs below.

In order to keep the internal pressure of Helium vessel at or below 45.0 psig, it must exhaust within initial 1 second 644.3 g of helium mass from the vessel.  We must choose the relief valve to meet this criteria.
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6. HELIUM MASS FLOW RATE THROUGH RELIEF VALVES

     6.1 Circle Seal Relief Valves


Normally commercial safety relief valves are rated for air flow, and in this section we convert the air flow ratings to helium flow ratings. 
We use the formulation given in Section  UA-20 of theASME Boiler & Pressure Vessel Code, Sec.VIII,  Div 1.

The basic equation is: 



W = 
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where 

Wa = rated capacity, converted to lbs of air per hr at 60 deg F, inlet temp.

Whe = flow of helium gas or vapor, lb/hr

C = constant for gas or vapor which is a function of the ratio of specific heat k = Cp/Cv

K =coefficient of discharge ( see UG 131(d) and (e)

A =actual discharge area of the safety valve (sq. in)

P = (set pressure x 1.10) plus atmospheric pressure,  (psia)

M =Molecular weight (of air M = 28.97; of He M = 4)

T = absolute temp. at inlet (deg F + 460 deg) or oR =
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We obtained flow data from Circle Seal for their cryogenic safety relief valve model No. D500 8M- where the pressure is 10% above the cracking pressure of P = 3 bar = 43.5 psia = 28.8 psig, the volume flow rate of air is 
Wair= 175.90 SCFM (cu ft/min)

The density of air at 60 deg F, 14.7 psia is ( = 0.0765 lb/ft3

since from the graph Wair = 175.90 SCFM (standard cu ft/min), this converts to



Wair 
= (175.90 cu ft/min)( .0765 lb/ft3) (60 min/hr) =  807 lb/hr


= ( 807lb/hr)(454g/lb)(1 hr/3600 sec) 


=  101.8 g/sec


using the equation Wair = 
[image: image12.wmf]T
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  and C=356 for air at  60oF and 1 atm,

we can solve for KAP.


 807 lb/hr = 356 KAP
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KAP =  9.6

From the HEPAK computer program [6] we find for P =46.38 psia and T = 20 K:


 ( = 0.008 g/cc,  


Cp = 5.37 J/g-K, and  


Cv = 3.13 J/g-K.

Therefore, for 20 K (36 R) helium, the specific heat ratio, k = 
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the constant C for He gas becomes Che
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The helium flow rate through the relief valve WHe is calculated, using 


M = 4,


T =36R


C = 381.5


KAP =  9.6  


WHe = 
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 EMBED Equation.3  [image: image17.wmf]

WHe = ( 1.22x 103 lb/hr)(454g/lb)(1 hr/60min) =  9.2 x103 g/min


WHe = 153 g/sec

  6.2 Kunkle Valve Model 912BHGM01
This valve has 11/2 inch pipe threads on inlet and outlet, an H orifice (area of 0.864 in2 ), and all metal seals. At a set pressure of 35 psig, the flow capacity is 740 SCFM (air).


Wair  = 740 SCFM x .0765  lb/ft3 x 60 sec/min = 3397 lb/hr

Using:  
Wair = 
[image: image18.wmf]T

M
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, where C = 356, M = 28.97, and T = 520 R,

We find 
CKAP = Wair 
[image: image19.wmf]M

T

= 3397 
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 = 1.44 x 104



KAP = 1.44 x 104/356 = 40.4.

Using this value of  KAP, solve for WHe, where C = 381.5, M = 4, and T = 36 R (20 K).


WHe =  
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       = 5137 lb/hr = 5137 x 454 /3600 = 648 g/sec

The Kunkle valve alone satisfies the 644 g/sec flow requirement 

Since the mass of liquid helium in the helium vessel is 31.875 x 103 g and if we assume the mass flow rate through all threerelief valves is 954g/sec if we assume the density of the helium stays constant at 0.0881 g/cc then the the chosen relief valve is capable of exhausting all helium gas from the vessel in
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 EMBED Equation.3  [image: image24.wmf]
7. FLOW RATES FOR DIFFERENT HELIUM DENSITIES

We show the flow capacity of the relief valve as a function of density (or Temperature) in the table below. We assume that the heat flux input maintains the pressure of the vessel at 50.75 psia, during the exhaust.













( (% of orig) 
( (g/cc)
T(oK)
Cp(J/g-K)
Cv
H(J/g)
W(g/sec)
t(sec)  


100%
0.0881 
5.691
19.86

2.776
 21.50
1,226
24


  50%
0.044
6.409
12.12
3.010
  34.34
1,023
28



25%
0.022
8.874
6.524
3.089
  54.06
   729
44



10%
0.0088
19.20
5.407
3.132
113.00
   465
69



1%
0.0008
190.9
5.193
3.117
1008.0
   146
218

8. PRESSURE DROP IN HELIUM VESSEL RELIEF VALVE PIPING 


We will specify the cracking pressure for the DFBX helium vessel relief valve 

to be P = 3 bar =43.5 psia = 28.8 psig and assumethe relief valve will build pressure 10% over the cracking pressure. Therefore at the upstream of the relief valve Pupstream=31.68 psig.

Since the allowable pressure of the vessel is PHe vessel =3.5 bar = 50.75 psia 

= 36.05 psig, we require the pressure drop through the tube to be (P = 4.37 psig or less.

[image: image25.wmf]
The pressure drop through relief valve exhaust tube will be calculated by

using Darcy’s equation [7].


(P =
[image: image26.wmf] D2g
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Reference [7] states that if the calculated pressure drop through the tube is greater than 10% of inlet

pressure but less than 40% of inlet pressure then the Darcy’s equation may be used with reasonable accuracy.

The primary  relief line is a  1.870 inch ID x 37.10 in long 304L  Stainless steel tube.
[image: image27.wmf]
To determine the type of flow through the tube, calculate the Reynold’s number


Re =123.9
[image: image28.wmf]μ

dv

ρ



where


d = internal diameter of the tube (in) = 1.870 in.


v = mean velocity of flow  (ft/sec)  = 203.4 ft/sec (see calculation below)


( = absolute (dynamic) viscosity (centipoise) = 25.65 x 10-6 poise 


=0.0026 centipoise


( = density of helium (lb/cu ft)  = 0.00881 g/cc = .55 lb/cu ft

Calulation of mean velocity of flow  (ft/sec)


Since mass flow rate Whe= 644 g/sec 


Density of helium ( = 0.0088 g/cc and tube ID = 1.870 in


Cross sectional area of the tube A = (/4 (1.870)2 =2.75 in2 =17.72 cm2
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Re =123.9    
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 EMBED Equation.3  [image: image33.wmf]
Since Re>4000  the flow is  turbulent.

Solving Darcy’s equation



(P =
[image: image34.wmf] D2g

144
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where:


(P = Pressure drop through tube = psi
[image: image35.wmf]

 EMBED Equation.3  [image: image36.wmf]

( = helium gas density 0.0088g/cc = (0.0088g/cc)(62.428 lb/ft3 / 1g/cc)




= .55 lb/ft3 


D = internal diameter = 0.156 ft 


f = friction factor = 0.0113 ( from Moody diagram: assume drawn tube[8])


L = length of the tube = 42 in = 3.5 ft


g = gravitational acceleration = 32.2 ft/sec2


V = mean velocity = 135.5 ft/sec



(P =
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Since the pressure drop through the vent tube is (P = .24 psig, the helium vessel  will be 35.24 psig, which is below the allowable vessel pressure of P = 3.5 bar =50.75 psia.

9. DFBX VACUUM TANK PRESSURE RELIEF VALVE


Normally the DFBX Vacuum tank is under vacuum (10-8torr) but due to leaks in cryogenic piping, DFBX helium vessel, or the magnet cryostats, it is possible to have a pressure build up in the DFBX vacuum tank.


We calculate the capacity of the relief valve to vent 200 K helium gas at a pressure of 17.7 psia. 

From HePAK program:



T (K)  
( (g/cc)
P (psia)
Vsonic(m/sec)
Cp(J/g-K)
Cv(J/g-K) 
( (10-6 poise)



200
 
0.0002934

17.7
832.8
5.193
3.116
151.4

We install the Fermi lab custom made relief valve  DWG 1620-MB-106391(see Section 14) on the DFBX vacuum tank. 

The nozzle of this relief valve is 2.625 in. diameter. Gas flow through a nozzle is given by [9]
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where 
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Assume the helium gas leaked out from the helium vessel has following properties from HEPAK program 


T = 200oK


( =0.0002934 g/cc = (2.934 x 10-4g/cc)(62.428lb/ft3)/(g/cc) =1.832 x 10-2lb/ft3


P =17.7  psia


Cp = 5.193 J/g-K


Cv = 3.116 J/g-K


[image: image41.wmf]1.667

K

-

J/g

 

.116

3

K

-

J/g

 

5.193

C

C

k

v

p

=

=

=



H = enthalpy = 1073 J/g


V = sonic velocity =832.8 m/sec=(865.1 m/sec)(3.28 ft/m)=2,838 ft/sec


C = nozzle flow coefficient = 0.60


( =dynamic viscosity = 151.4 x 10-6 poise = 1.514 x 20-2 centi-poise


(P = assume pressure drop through nozzle = 3 psig
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p2 = Pressure downstream of nozzle = 14.7 psia
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 = 3.760in. dia =0.313 ft dia


A = Nozzle cross sectional area(sq. ft) = ((/4)(2.625)2/144 =.0376 sq ft.


V = Inner volume of the vacuum tank = 143.461 x 103 in3 = 83.021 ft3 


= 2.351 x 103 liter.
therefore 
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as result:
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Under our assumed conditions, the mass flow rate of this relief valve  is w = (q1= 0.520 lb/sec = 236 g/sec. Therefore, the relief valve has the necessary flow capability to exhaust helium gas from a credible size cryogenic leak  into the vacuum space.

Pressure drop through the tubing prior to the relief valve.


There is a tubing section between vacuum tank and the relief valve approx. length of 13 .0 inches with an inside diameter of 3.760 in.  With volume flow rate we calculated above we will calculate pressure drop of the tube using Darcy’s equation.
where:

(P = Pressure drop through tube in psi
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 EMBED Equation.3  [image: image48.wmf]
( =0.0002934 g/cc = (2.934 x 10-4g/cc)(62.428lb/ft3)/(g/cc) =1.832 x 10-2lb/ft3

d = internal diameter = 3.760 in ID

D = internal diameter = 0.313 ft ID

f = friction factor = 0.011 ( from Moody diagram: assume drawn tube)

L = length of the tube = 13.00 in = 1.083 ft
g = gravitational acceleration = 32.2 ft/sec2

A = ((/4)(3.760)2=11.104 in2 = 0.0771 ft2

V = mean velocity = qA = (28.38 ft3/sec)/(.0771ft2) = 368.09 ft/sec
(P =
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Therefore the DFBX vacuum tank relief capacity is not limited by the vent pipe that penetrates through the thermal shield. 

10. DH PRESSURE RELIEF PIPE 


We place an orifice with a diameter of 0.312 inch (7.9 mm) diameter in the 0.87 inch ID line from the QRL. The flow through this orifice is given by:[8]
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, where

q = flow rate, ft3/sec at flow conditions

Y = expansion factor

C = flow coefficient

A = cross sectional area of orifice, ft2 = 5.3 x10-4

g = acceleration of gravity = 32.2 ft/sec2

(P = Pressure drop in lb/in2

( = weight density, lb/ft3

The expansion factor, shown in Figure 10-1, is a function of the specific heat ratio, the ratio of orifice to pipe diameter, and the ratio of downstream to upstream pressure. The flow factor, shown in Figure 10-2 is a function of diameter ratio and Reynolds number of the flow in the inlet pipe.


Under fault conditions we have a 20 bar (290 psia) upstream pressure and a 3.5 bar (50 psia) downstream pressure.

The relevant helium properties at 20 K are:

Pressure,

psia
Cp,

J/g-K
Cv,

J/g-K
Vsound,

ft/sec
Visc,

lbm/ft-sec
Density,

Lb/ft3

290
6.101
3.18
968
.29 x10-5
2.94

170
5.81
3.16
916
0.27 x10-5
1.75

50
5.39
3.13
876
0.24 x10-5
0.52

In Figure 10-1 use the properties at the average pressure:
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Figure 10-1 does not extend to the specific heat ratio for helium, 1.86, but to be conservative we assume Y = 1. 

We need to estimate the Reynolds number, based on the inlet pipe diameter, 0.87 inch, in order to determine the flow coefficient C.
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where

D = inlet diameter, ft = 7.25 x 10-2


v = mean velocity of flow, ft/sec



( = density, lb/ft3 = 2.94



(e = viscosity, lbm/ft-sec = 0.29 x 10-5
If we limit the fault flow to around 300 g/sec (0.66 lb/sec), the flow rate of therelief valves in the DH line, the mean flow velocity in the inlet pipe is:

v = 54.8 ft/sec,

and we find Re =  4 x 106.
From Figure 10-2, we see that C =0.6 for our conditions. Substituting into:
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we obtain q =  0.36ft3/sec, which is 0.63lb/sec at the average density, or 286 g/sec. Since the two relief valves in the DH line have a combined flow capacity of 306 g/sec, the proposed orifice provides passive protection against a failure of PV930 to close.

Under normal operating conditions, the upstream pressure is 1.3 bar (18.9 psia) and the downstream pressure is 1.25 bar (18.1 psia).
The relevant helium properties at 20 K are:

Pressure,

psia
Cp,

J/g-K
Cv,

J/g-K
Vsound,

ft/sec
Visc,

lbm/ft-sec
Density,

Lb/ft3

18.5
5.267
3.12
868
0.24 x10-5
.191
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From Figure 10-1, we see that it is reasonable to assume Y = 1 since the pressure ratio is nearly zero.

We need to estimate the Reynolds number, based on the inlet pipe diameter, 0.87 inch, in order to determine the flow coefficient C.
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where

D = inlet diameter, ft = 7.25 x 10-2


v = mean velocity of flow, ft/sec



( = density, lb/ft3 = .191



(e = viscosity, lbm/ft-sec = 0.24 x 10-5
If we desire the flow to be 5 g/sec (.011 lb/sec), the mean flow velocity in the inlet pipe is: v = 18 ft/sec,

and we find the Reynolds number to be 0.8 x 105.
From Figure 10-2, we see that C =0.6 for our conditions. Substituting into:
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we obtain q = 0.062 ft3/sec, which is 0.012 lb/sec at the average density, or 5 g/sec.

This is consistent with our starting assumption that we require 5 g/sec flow under normal operation.
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Figure 10-1. Y values, taken from reference [7].
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Figure 10-2.  C values, taken from reference [7].

Estimate the Pressure drop from DH vent pressure relief valves to the orifice (dwg:25I2256).
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L = straight tube length from orifice = (6 +12.7)/12 = 1.55 ft

Lequivalent =  straight section of tube length + straight length equivalent of  two Tees
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Figure 10-3. Equivalent straight lengths for bends.

We assume the resistance of a Tee joint behaves as a 90 degree miter bend. 

At a bend angle of 90 degree, the L/D equivalent length becomes 60.

Since there are two miter bends in this circuit , the equivalent length from them becomes 

2(60D) = 2(60)(0.870/12) = 8.70 ft

Lequivalent = 1.55  + 8.70 =  10.25 ft

From Darcy’s equation the pressure drop through the tube is calculated:


where:
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 EMBED Equation.3  [image: image66.wmf]
( = helium gas density =0.52 lb/ft3

D = internal diameter = 0.0725 ft ID


f = friction factor = 0.011 ( from Moody diagram: assume drawn tube)


L = length of the tube = 10.25ft


g = gravitational acceleration = 32.2 ft/sec2

V = mean velocity = 90 ft/sec
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Since the DH relief valve is set to a cracking pressure of 3 bar, if we add in the 10% over pressure and the 0.7 psi drop in the vent line, the liquid helium vessel will be pressurized to 3.46 bar. The pressure drop is quite conservative, since the resistance of the Tee joints is probably less than the value we assumed.

11. RELIEF VALVE DETAILS

a. Circle Seal Pressure Relief Valves, Model D580-T1-8M

This valve is equipped with a deflector cap that serves as a dust shield and also increases the flow capacity (probably because it acts as a divergent nozzle). A further benefit is that it facilitates a manual override of the relief valve. The valve uses a Teflon O-ring in order to be consistent with cryogenic operation. The valve and performance charts  are shown on Figure 11-1.

b.  Relief valve for DFBX vacuum tank
The valve is made by FNAL and is shown on FNAL Drawing 1620-MB-106391, reproduced in Figure 11-2 below. The cracking pressure setting is less than 3 psig. The relief valve has sharp edges at inlet and exit of the nozzle and as a result the flow coefficient behaves like a square edged orifice rather than a normal nozzle flow. In general square edge orifice flow coefficient ranges from .60 to .61.

c. Kunkle Relief Valve, Model 912BHGM01

This valve has a brass/bronze base, body, and bonnet with metal to metal seat and seal and threaded cap. The inlet is 11/2 inch NPT male pipe (38.1 mm) and the outlet has 21/2 inch female threads (63.5 mm). The orifice area is 0.864 in2 (5.574 cm2). At a set pressure of 35 psig, the flow rate is 740 SCFM (air).

Valves of this type have been used reliably in the Magnet Test Facility at Fermilab. 
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Figure 11-1. Pressure relief valve for the DFBX.
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                    Figure 11-2. Vacuum Vessel relief valve for the DFBX.
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		553.86		79.4298980392

		539.38		77.7377254902

		532.14		76.0682666667

		517.66		74.4442352941

		503.18		72.8656313725

		495.94		71.3097411765

		481.46		69.7992784314

		466.98		68.3342431373

		459.74		66.8919215686

		445.26		65.495027451

		434.4		64.1322039216

		423.54		62.8034509804

		409.06		61.5201254902

		401.82		60.2595137255

		387.34		59.0443294118

		380.1		57.8518588235

		365.62		56.7048156863

		358.38		55.5804862745

		347.52		54.490227451

		336.66		53.4340392157

		325.8		52.4119215686

		314.94		51.4238745098

		307.7		50.4585411765

		300.46		49.5159215686

		289.6		48.607372549

		278.74		47.7328941176

		275.12		46.869772549

		264.26		46.0407215686

		257.02		45.2343843137

		246.16		44.4621176471

		242.54		43.7012078431

		235.3		42.9630117647

		228.06		42.2475294118

		220.82		41.5547607843

		213.58		40.8847058824

		209.96		40.2260078431

		202.72		39.5900235294

		195.48		38.9767529412

		191.86		38.3748392157

		184.62		37.7956392157

		181		37.2277960784

		173.76		36.6826666667

		170.14		36.1488941176

		166.52		35.6264784314

		162.9		35.1154196078

		155.66		34.6270745098

		152.04		34.1500862745

		152.04		33.6730980392

		144.8		33.2188235294

		141.18		32.7759058824

		137.56		32.344345098

		133.94		31.9241411765

		130.32		31.5152941176

		126.7		31.1178039216

		126.7		30.7203137255

		119.46		30.3455372549

		119.46		29.9707607843

		115.84		29.6073411765

		112.22		29.2552784314

		112.22		28.9032156863

		108.6		28.5625098039

		104.98		28.2331607843

		101.36		27.9151686275

		101.36		27.5971764706

		97.74		27.2905411765

		97.74		26.9839058824

		94.12		26.688627451

		90.5		26.4047058824

		90.5		26.1207843137

		90.5		25.8368627451

		83.26		25.575654902

		86.88		25.3030901961

		83.26		25.0418823529

		79.64		24.7920313725

		79.64		24.5421803922

		79.64		24.2923294118

		76.02		24.0538352941

		72.4		23.8266980392

		76.02		23.5882039216

		72.4		23.3610666667

		68.78		23.1452862745

		68.78		22.9295058824

		68.78		22.7137254902

		68.78		22.497945098

		65.16		22.2935215686

		61.54		22.100454902

		65.16		21.8960313725

		61.54		21.7029647059

		61.54		21.5098980392

		57.92		21.3281882353

		61.54		21.1351215686

		57.92		20.9534117647

		54.3		20.7830588235

		57.92		20.6013490196

		54.3		20.4309960784

		54.3		20.2606431373

		50.68		20.1016470588

		54.3		19.9312941176

		50.68		19.7722980392

		50.68		19.6133019608

		50.68		19.4543058824

		47.06		19.3066666667

		50.68		19.1476705882

		47.06		19.0000313725

		47.06		18.8523921569

		43.44		18.7161098039

		47.06		18.5684705882

		43.44		18.4321882353

		43.44		18.2959058824

		43.44		18.1596235294

		43.44		18.0233411765

		39.82		17.8984156863

		43.44		17.7621333333

		39.82		17.6372078431

		39.82		17.5122823529

		39.82		17.3873568627

		39.82		17.2624313725

		36.2		17.1488627451

		39.82		17.0239372549

		36.2		16.9103686275

		36.2		16.7968

		36.2		16.6832313725

		36.2		16.5696627451

		36.2		16.4560941176

		36.2		16.3425254902

		32.58		16.2403137255

		32.58		16.1381019608

		36.2		16.0245333333

		32.58		15.9223215686

		32.58		15.8201098039

		32.58		15.7178980392

		32.58		15.6156862745

		28.96		15.5248313725

		32.58		15.4226196078

		28.96		15.3317647059

		32.58		15.2295529412

		28.96		15.1386980392

		28.96		15.0478431373

		28.96		14.9569882353

		28.96		14.8661333333

		28.96		14.7752784314

		28.96		14.6844235294

		25.34		14.6049254902

		28.96		14.5140705882

		25.34		14.434572549

		28.96		14.3437176471

		25.34		14.2642196078

		25.34		14.1847215686

		25.34		14.1052235294

		25.34		14.0257254902

		25.34		13.946227451

		25.34		13.8667294118

		25.34		13.7872313725

		25.34		13.7077333333

		21.72		13.6395921569

		25.34		13.5600941176

		25.34		13.4805960784

		21.72		13.412454902

		21.72		13.3443137255

		25.34		13.2648156863

		21.72		13.1966745098

		21.72		13.1285333333

		21.72		13.0603921569

		21.72		12.9922509804

		21.72		12.9241098039

		21.72		12.8559686275

		21.72		12.787827451

		21.72		12.7196862745

		18.1		12.6629019608
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										ENTHALPY INPUT VS. PRESSURE BUILD UP IN He VESSEL

										Initial		Added						net He				He vessel

		time		Pressure		Density		Temperature		Enthalpy		Enthalpy		Total		mass flow rate		mass in vessel		total He mass remain		volume

		t		P		r		T		Ho		DH		Enthalpy H		exhausted				in vessel		VHe

		(sec)		(psia)		(g/cc)		(degK)		(J/g)		(J/g)		(J/g)		(g/sec)		(g)		%		(cc)

		0		18.89		0.08810		4.500		13.1500		0.000		13.1500		0.000		31875.000		100.00		362000

		1		19.75		0.08810		4.551		13.1500		0.352		13.5020		0.000		31875.000		100.00		362000

		2		20.61		0.08810		4.601		13.1500		0.704		13.8540		0.000		31875.000		100.00		362000

		3		21.48		0.08810		4.650		13.1500		1.056		14.2060		0.000		31875.000		100.00		362000

		4		22.35		0.08810		4.698		13.1500		1.408		14.5580		0.000		31875.000		100.00		362000

		5		23.22		0.08810		4.745		13.1500		1.760		14.9100		0.000		31875.000		100.00		362000

		6		24.1		0.08810		4.790		13.1500		2.112		15.2620		0.000		31875.000		100.00		362000

		7		24.97		0.08810		4.835		13.1500		2.464		15.6140		0.000		31875.000		100.00		362000

		8		25.83		0.08810		4.877		13.1500		2.816		15.9660		0.000		31875.000		100.00		362000

		9		26.69		0.08810		4.919		13.1500		3.168		16.3180		0.000		31875.000		100.00		362000

		10		27.54		0.08810		4.959		13.1500		3.520		16.6700		0.000		31875.000		100.00		362000

		11		28.39		0.08810		4.998		13.1500		3.872		17.0220		0.000		31875.000		100.00		362000

		12		29.24		0.08810		5.037		13.1500		4.224		17.3740		0.000		31875.000		100.00		362000

		13		30.1		0.08810		5.074		13.1500		4.576		17.7260		0.000		31875.000		100.00		362000

		14		30.93		0.08810		5.110		13.1500		4.928		18.0780		0.000		31875.000		100.00		362000

		15		31.74		0.08810		5.144		13.1500		5.280		18.4300		0.000		31875.000		100.00		362000

		16		33.49		0.08810		5.201		13.1500		5.632		18.7820		0.000		31875.000		100.00		362000

		17		35.72		0.08810		5.265		13.1500		5.984		19.1340		0.000		31875.000		100.00		362000

		18		37.95		0.08810		5.328		13.1500		6.336		19.4860		0.000		31875.000		100.00		362000

		19		40.19		0.08810		5.392		13.1500		6.688		19.8380		0.000		31875.000		100.00		362000

		20		42.43		0.08810		5.456		13.1500		7.040		20.1900		0.000		31875.000		100.00		362000

		21		44.67		0.08810		5.519		13.1500		7.392		20.5420		0.000		31875.000		100.00		362000

		22		45.00		0.08657		5.541		13.1500		7.744		20.8940		536.660		31338.340		98.32		362000

		23		45.00		0.08479		5.540		13.1500		8.096		21.2460		644.360		30693.980		96.29		362000

		24		45.00		0.08304		5.567		13.1500		8.448		21.5980		633.500		30060.480		94.31		362000

		25		45.00		0.08130		5.579		13.1500		8.800		21.9500		629.880		29430.600		92.33		362000

		26		45.00		0.07959		5.591		13.1500		9.152		22.3020		619.020		28811.580		90.39		362000

		27		45.00		0.07791		5.602		13.1500		9.504		22.6540		608.160		28203.420		88.48		362000

		28		45.00		0.07625		5.614		13.1500		9.856		23.0060		600.920		27602.500		86.60		362000

		29		45.00		0.07463		5.625		13.1500		10.208		23.3580		586.440		27016.060		84.76		362000

		30		45.00		0.07303		5.637		13.1500		10.560		23.7100		579.200		26436.860		82.94		362000

		31		45.00		0.07147		5.648		13.1500		10.912		24.0620		564.720		25872.140		81.17		362000

		32		45.00		0.06994		5.660		13.1500		11.264		24.4140		553.860		25318.280		79.43		362000

		33		45.00		0.06845		5.671		13.1500		11.616		24.7660		539.380		24778.900		77.74		362000

		34		45.00		0.06698		5.683		13.1500		11.968		25.1180		532.140		24246.760		76.07		362000

		35		45.00		0.06555		5.696		13.1500		12.320		25.4700		517.660		23729.100		74.44		362000

		36		45.00		0.06416		5.708		13.1500		12.672		25.8220		503.180		23225.920		72.87		362000

		37		45.00		0.06279		5.721		13.1500		13.024		26.1740		495.940		22729.980		71.31		362000

		38		45.00		0.06146		5.735		13.1500		13.376		26.5260		481.460		22248.520		69.80		362000

		39		45.00		0.06017		5.748		13.1500		13.728		26.8780		466.980		21781.540		68.33		362000

		40		45.00		0.05890		5.763		13.1500		14.080		27.2300		459.740		21321.800		66.89		362000

		41		45.00		0.05767		5.777		13.1500		14.432		27.5820		445.260		20876.540		65.50		362000

		42		45.00		0.05647		5.793		13.1500		14.784		27.9340		434.400		20442.140		64.13		362000

		43		45.00		0.05530		5.808		13.1500		15.136		28.2860		423.540		20018.600		62.80		362000

		44		45.00		0.05417		5.825		13.1500		15.488		28.6380		409.060		19609.540		61.52		362000

		45		45.00		0.05306		5.842		13.1500		15.840		28.9900		401.820		19207.720		60.26		362000

		46		45.00		0.05199		5.860		13.1500		16.192		29.3420		387.340		18820.380		59.04		362000

		47		45.00		0.05094		5.878		13.1500		16.544		29.6940		380.100		18440.280		57.85		362000

		48		45.00		0.04993		5.898		13.1500		16.896		30.0460		365.620		18074.660		56.70		362000

		49		45.00		0.04894		5.918		13.1500		17.248		30.3980		358.380		17716.280		55.58		362000

		50		45.00		0.04798		5.938		13.1500		17.600		30.7500		347.520		17368.760		54.49		362000

		51		45.00		0.04705		5.960		13.1500		17.952		31.1020		336.660		17032.100		53.43		362000

		52		45.00		0.04615		5.982		13.1500		18.304		31.4540		325.800		16706.300		52.41		362000

		53		45.00		0.04528		6.005		13.1500		18.656		31.8060		314.940		16391.360		51.42		362000

		54		45.00		0.04443		6.029		13.1500		19.008		32.1580		307.700		16083.660		50.46		362000

		55		45.00		0.04360		6.054		13.1500		19.360		32.5100		300.460		15783.200		49.52		362000

		56		45.00		0.04280		6.080		13.1500		19.712		32.8620		289.600		15493.600		48.61		362000

		57		45.00		0.04203		6.106		13.1500		20.064		33.2140		278.740		15214.860		47.73		362000

		58		45.00		0.04127		6.133		13.1500		20.416		33.5660		275.120		14939.740		46.87		362000

		59		45.00		0.04054		6.161		13.1500		20.768		33.9180		264.260		14675.480		46.04		362000

		60		45.00		0.03983		6.190		13.1500		21.120		34.2700		257.020		14418.460		45.23		362000

		61		45.00		0.03915		6.220		13.1500		21.472		34.6220		246.160		14172.300		44.46		362000

		62		45.00		0.03848		6.251		13.1500		21.824		34.9740		242.540		13929.760		43.70		362000

		63		45.00		0.03783		6.282		13.1500		22.176		35.3260		235.300		13694.460		42.96		362000

		64		45.00		0.03720		6.314		13.1500		22.528		35.6780		228.060		13466.400		42.25		362000

		65		45.00		0.03659		6.347		13.1500		22.880		36.0300		220.820		13245.580		41.55		362000

		66		45.00		0.03600		6.381		13.1500		23.232		36.3820		213.580		13032.000		40.88		362000

		67		45.00		0.03542		6.415		13.1500		23.584		36.7340		209.960		12822.040		40.23		362000

		68		45.00		0.03486		6.450		13.1500		23.936		37.0860		202.720		12619.320		39.59		362000

		69		45.00		0.03432		6.486		13.1500		24.288		37.4380		195.480		12423.840		38.98		362000

		70		45.00		0.03379		6.523		13.1500		24.640		37.7900		191.860		12231.980		38.37		362000

		71		45.00		0.03328		6.560		13.1500		24.992		38.1420		184.620		12047.360		37.80		362000

		72		45.00		0.03278		6.598		13.1500		25.344		38.4940		181.000		11866.360		37.23		362000

		73		45.00		0.03230		6.636		13.1500		25.696		38.8460		173.760		11692.600		36.68		362000

		74		45.00		0.03183		6.676		13.1500		26.048		39.1980		170.140		11522.460		36.15		362000

		75		45.00		0.03137		6.715		13.1500		26.400		39.5500		166.520		11355.940		35.63		362000

		76		45.00		0.03092		6.756		13.1500		26.752		39.9020		162.900		11193.040		35.12		362000

		77		45.00		0.03049		6.797		13.1500		27.104		40.2540		155.660		11037.380		34.63		362000

		78		45.00		0.03007		6.839		13.1500		27.456		40.6060		152.040		10885.340		34.15		362000

		79		45.00		0.02965		6.881		13.1500		27.808		40.9580		152.040		10733.300		33.67		362000

		80		45.00		0.02925		6.923		13.1500		28.160		41.3100		144.800		10588.500		33.22		362000

		81		45.00		0.02886		6.967		13.1500		28.512		41.6620		141.180		10447.320		32.78		362000

		82		45.00		0.02848		7.010		13.1500		28.864		42.0140		137.560		10309.760		32.34		362000

		83		45.00		0.02811		7.055		13.1500		29.216		42.3660		133.940		10175.820		31.92		362000

		84		45.00		0.02775		7.099		13.1500		29.568		42.7180		130.320		10045.500		31.52		362000

		85		45.00		0.02740		7.145		13.1500		29.920		43.0700		126.700		9918.800		31.12		362000

		86		45.00		0.02705		7.190		13.1500		30.272		43.4220		126.700		9792.100		30.72		362000

		87		45.00		0.02672		7.236		13.1500		30.624		43.7740		119.460		9672.640		30.35		362000

		88		45.00		0.02639		7.283		13.1500		30.976		44.1260		119.460		9553.180		29.97		362000

		89		45.00		0.02607		7.330		13.1500		31.328		44.4780		115.840		9437.340		29.61		362000

		90		45.00		0.02576		7.377		13.1500		31.680		44.8300		112.220		9325.120		29.26		362000

		91		45.00		0.02545		7.425		13.1500		32.032		45.1820		112.220		9212.900		28.90		362000

		92		45.00		0.02515		7.473		13.1500		32.384		45.5340		108.600		9104.300		28.56		362000

		93		45.00		0.02486		7.522		13.1500		32.736		45.8860		104.980		8999.320		28.23		362000

		94		45.00		0.02458		7.571		13.1500		33.088		46.2380		101.360		8897.960		27.92		362000

		95		45.00		0.02430		7.620		13.1500		33.440		46.5900		101.360		8796.600		27.60		362000

		96		45.00		0.02403		7.670		13.1500		33.792		46.9420		97.740		8698.860		27.29		362000

		97		45.00		0.02376		7.720		13.1500		34.144		47.2940		97.740		8601.120		26.98		362000

		98		45.00		0.02350		7.770		13.1500		34.496		47.6460		94.120		8507.000		26.69		362000

		99		45.00		0.02325		7.821		13.1500		34.848		47.9980		90.500		8416.500		26.40		362000

		100		45.00		0.02300		7.872		13.1500		35.200		48.3500		90.500		8326.000		26.12		362000

		101		45.00		0.02275		7.923		13.1500		35.552		48.7020		90.500		8235.500		25.84		362000

		102		45.00		0.02252		7.974		13.1500		35.904		49.0540		83.260		8152.240		25.58		362000

		103		45.00		0.02228		8.026		13.1500		36.256		49.4060		86.880		8065.360		25.30		362000

		104		45.00		0.02205		8.078		13.1500		36.608		49.7580		83.260		7982.100		25.04		362000

		105		45.00		0.02183		8.131		13.1500		36.960		50.1100		79.640		7902.460		24.79		362000

		106		45.00		0.02161		8.183		13.1500		37.312		50.4620		79.640		7822.820		24.54		362000

		107		45.00		0.02139		8.236		13.1500		37.664		50.8140		79.640		7743.180		24.29		362000

		108		45.00		0.02118		8.290		13.1500		38.016		51.1660		76.020		7667.160		24.05		362000

		109		45.00		0.02098		8.343		13.1500		38.368		51.5180		72.400		7594.760		23.83		362000

		110		45.00		0.02077		8.397		13.1500		38.720		51.8700		76.020		7518.740		23.59		362000

		111		45.00		0.02057		8.451		13.1500		39.072		52.2220		72.400		7446.340		23.36		362000

		112		45.00		0.02038		8.505		13.1500		39.424		52.5740		68.780		7377.560		23.15		362000

		113		45.00		0.02019		8.559		13.1500		39.776		52.9260		68.780		7308.780		22.93		362000

		114		45.00		0.02000		8.614		13.1500		40.128		53.2780		68.780		7240.000		22.71		362000

		115		45.00		0.01981		8.668		13.1500		40.480		53.6300		68.780		7171.220		22.50		362000

		116		45.00		0.01963		8.723		13.1500		40.832		53.9820		65.160		7106.060		22.29		362000

		117		45.00		0.01946		8.779		13.1500		41.184		54.3340		61.540		7044.520		22.10		362000

		118		45.00		0.01928		8.834		13.1500		41.536		54.6860		65.160		6979.360		21.90		362000

		119		45.00		0.01911		8.890		13.1500		41.888		55.0380		61.540		6917.820		21.70		362000

		120		45.00		0.01894		8.945		13.1500		42.240		55.3900		61.540		6856.280		21.51		362000

		121		45.00		0.01878		9.001		13.1500		42.592		55.7420		57.920		6798.360		21.33		362000

		122		45.00		0.01861		9.057		13.1500		42.944		56.0940		61.540		6736.820		21.14		362000

		123		45.00		0.01845		9.114		13.1500		43.296		56.4460		57.920		6678.900		20.95		362000

		124		45.00		0.01830		9.170		13.1500		43.648		56.7980		54.300		6624.600		20.78		362000

		125		45.00		0.01814		9.227		13.1500		44.000		57.1500		57.920		6566.680		20.60		362000

		126		45.00		0.01799		9.284		13.1500		44.352		57.5020		54.300		6512.380		20.43		362000

		127		45.00		0.01784		9.341		13.1500		44.704		57.8540		54.300		6458.080		20.26		362000

		128		45.00		0.01770		9.398		13.1500		45.056		58.2060		50.680		6407.400		20.10		362000

		129		45.00		0.01755		9.455		13.1500		45.408		58.5580		54.300		6353.100		19.93		362000

		130		45.00		0.01741		9.512		13.1500		45.760		58.9100		50.680		6302.420		19.77		362000

		131		45.00		0.01727		9.570		13.1500		46.112		59.2620		50.680		6251.740		19.61		362000

		132		45.00		0.01713		9.628		13.1500		46.464		59.6140		50.680		6201.060		19.45		362000

		133		45.00		0.01700		9.686		13.1500		46.816		59.9660		47.060		6154.000		19.31		362000

		134		45.00		0.01686		9.744		13.1500		47.168		60.3180		50.680		6103.320		19.15		362000

		135		45.00		0.01673		9.802		13.1500		47.520		60.6700		47.060		6056.260		19.00		362000

		136		45.00		0.01660		9.860		13.1500		47.872		61.0220		47.060		6009.200		18.85		362000

		137		45.00		0.01648		9.918		13.1500		48.224		61.3740		43.440		5965.760		18.72		362000

		138		45.00		0.01635		9.977		13.1500		48.576		61.7260		47.060		5918.700		18.57		362000

		139		45.00		0.01623		10.040		13.1500		48.928		62.0780		43.440		5875.260		18.43		362000

		140		45.00		0.01611		10.090		13.1500		49.280		62.4300		43.440		5831.820		18.30		362000

		141		45.00		0.01599		10.150		13.1500		49.632		62.7820		43.440		5788.380		18.16		362000

		142		45.00		0.01587		10.210		13.1500		49.984		63.1340		43.440		5744.940		18.02		362000

		143		45.00		0.01576		10.270		13.1500		50.336		63.4860		39.820		5705.120		17.90		362000

		144		45.00		0.01564		10.330		13.1500		50.688		63.8380		43.440		5661.680		17.76		362000

		145		45.00		0.01553		10.390		13.1500		51.040		64.1900		39.820		5621.860		17.64		362000

		146		45.00		0.01542		10.450		13.1500		51.392		64.5420		39.820		5582.040		17.51		362000

		147		45.00		0.01531		10.510		13.1500		51.744		64.8940		39.820		5542.220		17.39		362000

		148		45.00		0.01520		10.570		13.1500		52.096		65.2460		39.820		5502.400		17.26		362000

		149		45.00		0.01510		10.630		13.1500		52.448		65.5980		36.200		5466.200		17.15		362000

		150		45.00		0.01499		10.690		13.1500		52.800		65.9500		39.820		5426.380		17.02		362000

		151		45.00		0.01489		10.750		13.1500		53.152		66.3020		36.200		5390.180		16.91		362000

		152		45.00		0.01479		10.810		13.1500		53.504		66.6540		36.200		5353.980		16.80		362000

		153		45.00		0.01469		10.870		13.1500		53.856		67.0060		36.200		5317.780		16.68		362000

		154		45.00		0.01459		10.930		13.1500		54.208		67.3580		36.200		5281.580		16.57		362000

		155		45.00		0.01449		10.990		13.1500		54.560		67.7100		36.200		5245.380		16.46		362000

		156		45.00		0.01439		11.050		13.1500		54.912		68.0620		36.200		5209.180		16.34		362000

		157		45.00		0.01430		11.110		13.1500		55.264		68.4140		32.580		5176.600		16.24		362000

		158		45.00		0.01421		11.170		13.1500		55.616		68.7660		32.580		5144.020		16.14		362000

		159		45.00		0.01411		11.230		13.1500		55.968		69.1180		36.200		5107.820		16.02		362000

		160		45.00		0.01402		11.290		13.1500		56.320		69.4700		32.580		5075.240		15.92		362000

		161		45.00		0.01393		11.350		13.1500		56.672		69.8220		32.580		5042.660		15.82		362000

		162		45.00		0.01384		11.410		13.1500		57.024		70.1740		32.580		5010.080		15.72		362000

		163		45.00		0.01375		11.470		13.1500		57.376		70.5260		32.580		4977.500		15.62		362000

		164		45.00		0.01367		11.530		13.1500		57.728		70.8780		28.960		4948.540		15.52		362000

		165		45.00		0.01358		11.600		13.1500		58.080		71.2300		32.580		4915.960		15.42		362000

		166		45.00		0.01350		11.660		13.1500		58.432		71.5820		28.960		4887.000		15.33		362000

		167		45.00		0.01341		11.720		13.1500		58.784		71.9340		32.580		4854.420		15.23		362000

		168		45.00		0.01333		11.780		13.1500		59.136		72.2860		28.960		4825.460		15.14		362000

		169		45.00		0.01325		11.840		13.1500		59.488		72.6380		28.960		4796.500		15.05		362000

		170		45.00		0.01317		11.900		13.1500		59.840		72.9900		28.960		4767.540		14.96		362000

		171		45.00		0.01309		11.960		13.1500		60.192		73.3420		28.960		4738.580		14.87		362000

		172		45.00		0.01301		12.030		13.1500		60.544		73.6940		28.960		4709.620		14.78		362000

		173		45.00		0.01293		12.090		13.1500		60.896		74.0460		28.960		4680.660		14.68		362000

		174		45.00		0.01286		12.150		13.1500		61.248		74.3980		25.340		4655.320		14.60		362000

		175		45.00		0.01278		12.210		13.1500		61.600		74.7500		28.960		4626.360		14.51		362000

		176		45.00		0.01271		12.270		13.1500		61.952		75.1020		25.340		4601.020		14.43		362000

		177		45.00		0.01263		12.330		13.1500		62.304		75.4540		28.960		4572.060		14.34		362000

		178		45.00		0.01256		12.400		13.1500		62.656		75.8060		25.340		4546.720		14.26		362000

		179		45.00		0.01249		12.460		13.1500		63.008		76.1580		25.340		4521.380		14.18		362000

		180		45.00		0.01242		12.540		13.1500		63.360		76.5100		25.340		4496.040		14.11		362000

		181		45.00		0.01235		12.580		13.1500		63.712		76.8620		25.340		4470.700		14.03		362000

		182		45.00		0.01228		12.640		13.1500		64.064		77.2140		25.340		4445.360		13.95		362000

		183		45.00		0.01221		12.710		13.1500		64.416		77.5660		25.340		4420.020		13.87		362000

		184		45.00		0.01214		12.770		13.1500		64.768		77.9180		25.340		4394.680		13.79		362000

		185		45.00		0.01207		12.830		13.1500		65.120		78.2700		25.340		4369.340		13.71		362000

		186		45.00		0.01201		12.890		13.1500		65.472		78.6220		21.720		4347.620		13.64		362000

		187		45.00		0.01194		12.960		13.1500		65.824		78.9740		25.340		4322.280		13.56		362000

		188		45.00		0.01187		13.020		13.1500		66.176		79.3260		25.340		4296.940		13.48		362000

		189		45.00		0.01181		13.080		13.1500		66.528		79.6780		21.720		4275.220		13.41		362000

		190		45.00		0.01175		13.140		13.1500		66.880		80.0300		21.720		4253.500		13.34		362000

		191		45.00		0.01168		13.210		13.1500		67.232		80.3820		25.340		4228.160		13.26		362000

		192		45.00		0.01162		13.270		13.1500		67.584		80.7340		21.720		4206.440		13.20		362000

		193		45.00		0.01156		13.330		13.1500		67.936		81.0860		21.720		4184.720		13.13		362000

		194		45.00		0.01150		13.400		13.1500		68.288		81.4380		21.720		4163.000		13.06		362000

		195		45.00		0.01144		13.460		13.1500		68.640		81.7900		21.720		4141.280		12.99		362000

		196		45.00		0.01138		13.520		13.1500		68.992		82.1420		21.720		4119.560		12.92		362000

		197		45.00		0.01132		13.580		13.1500		69.344		82.4940		21.720		4097.840		12.86		362000

		198		45.00		0.01126		13.650		13.1500		69.696		82.8460		21.720		4076.120		12.79		362000

		199		45.00		0.01120		13.710		13.1500		70.048		83.1980		21.720		4054.400		12.72		362000

		200		45.00		0.01115		13.770		13.1500		70.400		83.5500		18.100		4036.300		12.66		362000
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		65.16		21.8960313725

		61.54		21.7029647059

		61.54		21.5098980392

		57.92		21.3281882353

		61.54		21.1351215686

		57.92		20.9534117647

		54.3		20.7830588235

		57.92		20.6013490196

		54.3		20.4309960784

		54.3		20.2606431373

		50.68		20.1016470588

		54.3		19.9312941176

		50.68		19.7722980392

		50.68		19.6133019608

		50.68		19.4543058824

		47.06		19.3066666667

		50.68		19.1476705882

		47.06		19.0000313725

		47.06		18.8523921569

		43.44		18.7161098039

		47.06		18.5684705882

		43.44		18.4321882353

		43.44		18.2959058824

		43.44		18.1596235294

		43.44		18.0233411765

		39.82		17.8984156863

		43.44		17.7621333333

		39.82		17.6372078431

		39.82		17.5122823529

		39.82		17.3873568627

		39.82		17.2624313725

		36.2		17.1488627451

		39.82		17.0239372549

		36.2		16.9103686275

		36.2		16.7968

		36.2		16.6832313725

		36.2		16.5696627451

		36.2		16.4560941176

		36.2		16.3425254902

		32.58		16.2403137255

		32.58		16.1381019608

		36.2		16.0245333333

		32.58		15.9223215686

		32.58		15.8201098039

		32.58		15.7178980392

		32.58		15.6156862745

		28.96		15.5248313725

		32.58		15.4226196078

		28.96		15.3317647059

		32.58		15.2295529412

		28.96		15.1386980392

		28.96		15.0478431373

		28.96		14.9569882353

		28.96		14.8661333333

		28.96		14.7752784314

		28.96		14.6844235294

		25.34		14.6049254902

		28.96		14.5140705882

		25.34		14.434572549

		28.96		14.3437176471

		25.34		14.2642196078

		25.34		14.1847215686

		25.34		14.1052235294

		25.34		14.0257254902

		25.34		13.946227451

		25.34		13.8667294118

		25.34		13.7872313725

		25.34		13.7077333333

		21.72		13.6395921569

		25.34		13.5600941176

		25.34		13.4805960784

		21.72		13.412454902

		21.72		13.3443137255

		25.34		13.2648156863

		21.72		13.1966745098

		21.72		13.1285333333

		21.72		13.0603921569

		21.72		12.9922509804

		21.72		12.9241098039

		21.72		12.8559686275

		21.72		12.787827451

		21.72		12.7196862745

		18.1		12.6629019608
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										ENTHALPY INPUT VS. PRESSURE BUILD UP IN He VESSEL

										Initial		Added						net He				He vessel

		time		Pressure		Density		Temperature		Enthalpy		Enthalpy		Total		mass flow rate		mass in vessel		total He mass remain		volume

		t		P		r		T		Ho		DH		Enthalpy H		exhausted				in vessel		VHe

		(sec)		(psia)		(g/cc)		(degK)		(J/g)		(J/g)		(J/g)		(g/sec)		(g)		%		(cc)

		0		18.89		0.08810		4.500		13.1500		0.000		13.1500		0.000		31875.000		100.00		362000

		1		19.75		0.08810		4.551		13.1500		0.352		13.5020		0.000		31875.000		100.00		362000

		2		20.61		0.08810		4.601		13.1500		0.704		13.8540		0.000		31875.000		100.00		362000

		3		21.48		0.08810		4.650		13.1500		1.056		14.2060		0.000		31875.000		100.00		362000

		4		22.35		0.08810		4.698		13.1500		1.408		14.5580		0.000		31875.000		100.00		362000

		5		23.22		0.08810		4.745		13.1500		1.760		14.9100		0.000		31875.000		100.00		362000

		6		24.1		0.08810		4.790		13.1500		2.112		15.2620		0.000		31875.000		100.00		362000

		7		24.97		0.08810		4.835		13.1500		2.464		15.6140		0.000		31875.000		100.00		362000

		8		25.83		0.08810		4.877		13.1500		2.816		15.9660		0.000		31875.000		100.00		362000

		9		26.69		0.08810		4.919		13.1500		3.168		16.3180		0.000		31875.000		100.00		362000

		10		27.54		0.08810		4.959		13.1500		3.520		16.6700		0.000		31875.000		100.00		362000

		11		28.39		0.08810		4.998		13.1500		3.872		17.0220		0.000		31875.000		100.00		362000

		12		29.24		0.08810		5.037		13.1500		4.224		17.3740		0.000		31875.000		100.00		362000

		13		30.1		0.08810		5.074		13.1500		4.576		17.7260		0.000		31875.000		100.00		362000

		14		30.93		0.08810		5.110		13.1500		4.928		18.0780		0.000		31875.000		100.00		362000

		15		31.74		0.08810		5.144		13.1500		5.280		18.4300		0.000		31875.000		100.00		362000

		16		33.49		0.08810		5.201		13.1500		5.632		18.7820		0.000		31875.000		100.00		362000

		17		35.72		0.08810		5.265		13.1500		5.984		19.1340		0.000		31875.000		100.00		362000

		18		37.95		0.08810		5.328		13.1500		6.336		19.4860		0.000		31875.000		100.00		362000

		19		40.19		0.08810		5.392		13.1500		6.688		19.8380		0.000		31875.000		100.00		362000

		20		42.43		0.08810		5.456		13.1500		7.040		20.1900		0.000		31875.000		100.00		362000

		21		44.67		0.08810		5.519		13.1500		7.392		20.5420		0.000		31875.000		100.00		362000

		22		45.00		0.08657		5.541		13.1500		7.744		20.8940		536.660		31338.340		98.32		362000

		23		45.00		0.08479		5.540		13.1500		8.096		21.2460		644.360		30693.980		96.29		362000

		24		45.00		0.08304		5.567		13.1500		8.448		21.5980		633.500		30060.480		94.31		362000

		25		45.00		0.08130		5.579		13.1500		8.800		21.9500		629.880		29430.600		92.33		362000

		26		45.00		0.07959		5.591		13.1500		9.152		22.3020		619.020		28811.580		90.39		362000

		27		45.00		0.07791		5.602		13.1500		9.504		22.6540		608.160		28203.420		88.48		362000

		28		45.00		0.07625		5.614		13.1500		9.856		23.0060		600.920		27602.500		86.60		362000

		29		45.00		0.07463		5.625		13.1500		10.208		23.3580		586.440		27016.060		84.76		362000

		30		45.00		0.07303		5.637		13.1500		10.560		23.7100		579.200		26436.860		82.94		362000

		31		45.00		0.07147		5.648		13.1500		10.912		24.0620		564.720		25872.140		81.17		362000

		32		45.00		0.06994		5.660		13.1500		11.264		24.4140		553.860		25318.280		79.43		362000

		33		45.00		0.06845		5.671		13.1500		11.616		24.7660		539.380		24778.900		77.74		362000

		34		45.00		0.06698		5.683		13.1500		11.968		25.1180		532.140		24246.760		76.07		362000

		35		45.00		0.06555		5.696		13.1500		12.320		25.4700		517.660		23729.100		74.44		362000

		36		45.00		0.06416		5.708		13.1500		12.672		25.8220		503.180		23225.920		72.87		362000

		37		45.00		0.06279		5.721		13.1500		13.024		26.1740		495.940		22729.980		71.31		362000

		38		45.00		0.06146		5.735		13.1500		13.376		26.5260		481.460		22248.520		69.80		362000

		39		45.00		0.06017		5.748		13.1500		13.728		26.8780		466.980		21781.540		68.33		362000

		40		45.00		0.05890		5.763		13.1500		14.080		27.2300		459.740		21321.800		66.89		362000

		41		45.00		0.05767		5.777		13.1500		14.432		27.5820		445.260		20876.540		65.50		362000

		42		45.00		0.05647		5.793		13.1500		14.784		27.9340		434.400		20442.140		64.13		362000

		43		45.00		0.05530		5.808		13.1500		15.136		28.2860		423.540		20018.600		62.80		362000

		44		45.00		0.05417		5.825		13.1500		15.488		28.6380		409.060		19609.540		61.52		362000

		45		45.00		0.05306		5.842		13.1500		15.840		28.9900		401.820		19207.720		60.26		362000

		46		45.00		0.05199		5.860		13.1500		16.192		29.3420		387.340		18820.380		59.04		362000

		47		45.00		0.05094		5.878		13.1500		16.544		29.6940		380.100		18440.280		57.85		362000

		48		45.00		0.04993		5.898		13.1500		16.896		30.0460		365.620		18074.660		56.70		362000

		49		45.00		0.04894		5.918		13.1500		17.248		30.3980		358.380		17716.280		55.58		362000

		50		45.00		0.04798		5.938		13.1500		17.600		30.7500		347.520		17368.760		54.49		362000

		51		45.00		0.04705		5.960		13.1500		17.952		31.1020		336.660		17032.100		53.43		362000

		52		45.00		0.04615		5.982		13.1500		18.304		31.4540		325.800		16706.300		52.41		362000

		53		45.00		0.04528		6.005		13.1500		18.656		31.8060		314.940		16391.360		51.42		362000

		54		45.00		0.04443		6.029		13.1500		19.008		32.1580		307.700		16083.660		50.46		362000

		55		45.00		0.04360		6.054		13.1500		19.360		32.5100		300.460		15783.200		49.52		362000

		56		45.00		0.04280		6.080		13.1500		19.712		32.8620		289.600		15493.600		48.61		362000

		57		45.00		0.04203		6.106		13.1500		20.064		33.2140		278.740		15214.860		47.73		362000

		58		45.00		0.04127		6.133		13.1500		20.416		33.5660		275.120		14939.740		46.87		362000

		59		45.00		0.04054		6.161		13.1500		20.768		33.9180		264.260		14675.480		46.04		362000

		60		45.00		0.03983		6.190		13.1500		21.120		34.2700		257.020		14418.460		45.23		362000

		61		45.00		0.03915		6.220		13.1500		21.472		34.6220		246.160		14172.300		44.46		362000

		62		45.00		0.03848		6.251		13.1500		21.824		34.9740		242.540		13929.760		43.70		362000

		63		45.00		0.03783		6.282		13.1500		22.176		35.3260		235.300		13694.460		42.96		362000

		64		45.00		0.03720		6.314		13.1500		22.528		35.6780		228.060		13466.400		42.25		362000

		65		45.00		0.03659		6.347		13.1500		22.880		36.0300		220.820		13245.580		41.55		362000

		66		45.00		0.03600		6.381		13.1500		23.232		36.3820		213.580		13032.000		40.88		362000

		67		45.00		0.03542		6.415		13.1500		23.584		36.7340		209.960		12822.040		40.23		362000

		68		45.00		0.03486		6.450		13.1500		23.936		37.0860		202.720		12619.320		39.59		362000

		69		45.00		0.03432		6.486		13.1500		24.288		37.4380		195.480		12423.840		38.98		362000

		70		45.00		0.03379		6.523		13.1500		24.640		37.7900		191.860		12231.980		38.37		362000

		71		45.00		0.03328		6.560		13.1500		24.992		38.1420		184.620		12047.360		37.80		362000

		72		45.00		0.03278		6.598		13.1500		25.344		38.4940		181.000		11866.360		37.23		362000

		73		45.00		0.03230		6.636		13.1500		25.696		38.8460		173.760		11692.600		36.68		362000

		74		45.00		0.03183		6.676		13.1500		26.048		39.1980		170.140		11522.460		36.15		362000

		75		45.00		0.03137		6.715		13.1500		26.400		39.5500		166.520		11355.940		35.63		362000

		76		45.00		0.03092		6.756		13.1500		26.752		39.9020		162.900		11193.040		35.12		362000

		77		45.00		0.03049		6.797		13.1500		27.104		40.2540		155.660		11037.380		34.63		362000

		78		45.00		0.03007		6.839		13.1500		27.456		40.6060		152.040		10885.340		34.15		362000

		79		45.00		0.02965		6.881		13.1500		27.808		40.9580		152.040		10733.300		33.67		362000

		80		45.00		0.02925		6.923		13.1500		28.160		41.3100		144.800		10588.500		33.22		362000

		81		45.00		0.02886		6.967		13.1500		28.512		41.6620		141.180		10447.320		32.78		362000

		82		45.00		0.02848		7.010		13.1500		28.864		42.0140		137.560		10309.760		32.34		362000

		83		45.00		0.02811		7.055		13.1500		29.216		42.3660		133.940		10175.820		31.92		362000

		84		45.00		0.02775		7.099		13.1500		29.568		42.7180		130.320		10045.500		31.52		362000

		85		45.00		0.02740		7.145		13.1500		29.920		43.0700		126.700		9918.800		31.12		362000

		86		45.00		0.02705		7.190		13.1500		30.272		43.4220		126.700		9792.100		30.72		362000

		87		45.00		0.02672		7.236		13.1500		30.624		43.7740		119.460		9672.640		30.35		362000

		88		45.00		0.02639		7.283		13.1500		30.976		44.1260		119.460		9553.180		29.97		362000

		89		45.00		0.02607		7.330		13.1500		31.328		44.4780		115.840		9437.340		29.61		362000

		90		45.00		0.02576		7.377		13.1500		31.680		44.8300		112.220		9325.120		29.26		362000

		91		45.00		0.02545		7.425		13.1500		32.032		45.1820		112.220		9212.900		28.90		362000

		92		45.00		0.02515		7.473		13.1500		32.384		45.5340		108.600		9104.300		28.56		362000

		93		45.00		0.02486		7.522		13.1500		32.736		45.8860		104.980		8999.320		28.23		362000

		94		45.00		0.02458		7.571		13.1500		33.088		46.2380		101.360		8897.960		27.92		362000

		95		45.00		0.02430		7.620		13.1500		33.440		46.5900		101.360		8796.600		27.60		362000

		96		45.00		0.02403		7.670		13.1500		33.792		46.9420		97.740		8698.860		27.29		362000

		97		45.00		0.02376		7.720		13.1500		34.144		47.2940		97.740		8601.120		26.98		362000

		98		45.00		0.02350		7.770		13.1500		34.496		47.6460		94.120		8507.000		26.69		362000

		99		45.00		0.02325		7.821		13.1500		34.848		47.9980		90.500		8416.500		26.40		362000

		100		45.00		0.02300		7.872		13.1500		35.200		48.3500		90.500		8326.000		26.12		362000

		101		45.00		0.02275		7.923		13.1500		35.552		48.7020		90.500		8235.500		25.84		362000

		102		45.00		0.02252		7.974		13.1500		35.904		49.0540		83.260		8152.240		25.58		362000

		103		45.00		0.02228		8.026		13.1500		36.256		49.4060		86.880		8065.360		25.30		362000

		104		45.00		0.02205		8.078		13.1500		36.608		49.7580		83.260		7982.100		25.04		362000

		105		45.00		0.02183		8.131		13.1500		36.960		50.1100		79.640		7902.460		24.79		362000

		106		45.00		0.02161		8.183		13.1500		37.312		50.4620		79.640		7822.820		24.54		362000

		107		45.00		0.02139		8.236		13.1500		37.664		50.8140		79.640		7743.180		24.29		362000

		108		45.00		0.02118		8.290		13.1500		38.016		51.1660		76.020		7667.160		24.05		362000

		109		45.00		0.02098		8.343		13.1500		38.368		51.5180		72.400		7594.760		23.83		362000

		110		45.00		0.02077		8.397		13.1500		38.720		51.8700		76.020		7518.740		23.59		362000

		111		45.00		0.02057		8.451		13.1500		39.072		52.2220		72.400		7446.340		23.36		362000

		112		45.00		0.02038		8.505		13.1500		39.424		52.5740		68.780		7377.560		23.15		362000

		113		45.00		0.02019		8.559		13.1500		39.776		52.9260		68.780		7308.780		22.93		362000

		114		45.00		0.02000		8.614		13.1500		40.128		53.2780		68.780		7240.000		22.71		362000

		115		45.00		0.01981		8.668		13.1500		40.480		53.6300		68.780		7171.220		22.50		362000

		116		45.00		0.01963		8.723		13.1500		40.832		53.9820		65.160		7106.060		22.29		362000

		117		45.00		0.01946		8.779		13.1500		41.184		54.3340		61.540		7044.520		22.10		362000

		118		45.00		0.01928		8.834		13.1500		41.536		54.6860		65.160		6979.360		21.90		362000

		119		45.00		0.01911		8.890		13.1500		41.888		55.0380		61.540		6917.820		21.70		362000

		120		45.00		0.01894		8.945		13.1500		42.240		55.3900		61.540		6856.280		21.51		362000

		121		45.00		0.01878		9.001		13.1500		42.592		55.7420		57.920		6798.360		21.33		362000

		122		45.00		0.01861		9.057		13.1500		42.944		56.0940		61.540		6736.820		21.14		362000

		123		45.00		0.01845		9.114		13.1500		43.296		56.4460		57.920		6678.900		20.95		362000

		124		45.00		0.01830		9.170		13.1500		43.648		56.7980		54.300		6624.600		20.78		362000

		125		45.00		0.01814		9.227		13.1500		44.000		57.1500		57.920		6566.680		20.60		362000

		126		45.00		0.01799		9.284		13.1500		44.352		57.5020		54.300		6512.380		20.43		362000

		127		45.00		0.01784		9.341		13.1500		44.704		57.8540		54.300		6458.080		20.26		362000

		128		45.00		0.01770		9.398		13.1500		45.056		58.2060		50.680		6407.400		20.10		362000

		129		45.00		0.01755		9.455		13.1500		45.408		58.5580		54.300		6353.100		19.93		362000

		130		45.00		0.01741		9.512		13.1500		45.760		58.9100		50.680		6302.420		19.77		362000

		131		45.00		0.01727		9.570		13.1500		46.112		59.2620		50.680		6251.740		19.61		362000

		132		45.00		0.01713		9.628		13.1500		46.464		59.6140		50.680		6201.060		19.45		362000

		133		45.00		0.01700		9.686		13.1500		46.816		59.9660		47.060		6154.000		19.31		362000

		134		45.00		0.01686		9.744		13.1500		47.168		60.3180		50.680		6103.320		19.15		362000

		135		45.00		0.01673		9.802		13.1500		47.520		60.6700		47.060		6056.260		19.00		362000

		136		45.00		0.01660		9.860		13.1500		47.872		61.0220		47.060		6009.200		18.85		362000

		137		45.00		0.01648		9.918		13.1500		48.224		61.3740		43.440		5965.760		18.72		362000

		138		45.00		0.01635		9.977		13.1500		48.576		61.7260		47.060		5918.700		18.57		362000

		139		45.00		0.01623		10.040		13.1500		48.928		62.0780		43.440		5875.260		18.43		362000

		140		45.00		0.01611		10.090		13.1500		49.280		62.4300		43.440		5831.820		18.30		362000

		141		45.00		0.01599		10.150		13.1500		49.632		62.7820		43.440		5788.380		18.16		362000

		142		45.00		0.01587		10.210		13.1500		49.984		63.1340		43.440		5744.940		18.02		362000

		143		45.00		0.01576		10.270		13.1500		50.336		63.4860		39.820		5705.120		17.90		362000

		144		45.00		0.01564		10.330		13.1500		50.688		63.8380		43.440		5661.680		17.76		362000

		145		45.00		0.01553		10.390		13.1500		51.040		64.1900		39.820		5621.860		17.64		362000

		146		45.00		0.01542		10.450		13.1500		51.392		64.5420		39.820		5582.040		17.51		362000

		147		45.00		0.01531		10.510		13.1500		51.744		64.8940		39.820		5542.220		17.39		362000

		148		45.00		0.01520		10.570		13.1500		52.096		65.2460		39.820		5502.400		17.26		362000

		149		45.00		0.01510		10.630		13.1500		52.448		65.5980		36.200		5466.200		17.15		362000

		150		45.00		0.01499		10.690		13.1500		52.800		65.9500		39.820		5426.380		17.02		362000

		151		45.00		0.01489		10.750		13.1500		53.152		66.3020		36.200		5390.180		16.91		362000

		152		45.00		0.01479		10.810		13.1500		53.504		66.6540		36.200		5353.980		16.80		362000

		153		45.00		0.01469		10.870		13.1500		53.856		67.0060		36.200		5317.780		16.68		362000

		154		45.00		0.01459		10.930		13.1500		54.208		67.3580		36.200		5281.580		16.57		362000

		155		45.00		0.01449		10.990		13.1500		54.560		67.7100		36.200		5245.380		16.46		362000

		156		45.00		0.01439		11.050		13.1500		54.912		68.0620		36.200		5209.180		16.34		362000

		157		45.00		0.01430		11.110		13.1500		55.264		68.4140		32.580		5176.600		16.24		362000

		158		45.00		0.01421		11.170		13.1500		55.616		68.7660		32.580		5144.020		16.14		362000

		159		45.00		0.01411		11.230		13.1500		55.968		69.1180		36.200		5107.820		16.02		362000

		160		45.00		0.01402		11.290		13.1500		56.320		69.4700		32.580		5075.240		15.92		362000

		161		45.00		0.01393		11.350		13.1500		56.672		69.8220		32.580		5042.660		15.82		362000

		162		45.00		0.01384		11.410		13.1500		57.024		70.1740		32.580		5010.080		15.72		362000

		163		45.00		0.01375		11.470		13.1500		57.376		70.5260		32.580		4977.500		15.62		362000

		164		45.00		0.01367		11.530		13.1500		57.728		70.8780		28.960		4948.540		15.52		362000

		165		45.00		0.01358		11.600		13.1500		58.080		71.2300		32.580		4915.960		15.42		362000

		166		45.00		0.01350		11.660		13.1500		58.432		71.5820		28.960		4887.000		15.33		362000

		167		45.00		0.01341		11.720		13.1500		58.784		71.9340		32.580		4854.420		15.23		362000

		168		45.00		0.01333		11.780		13.1500		59.136		72.2860		28.960		4825.460		15.14		362000

		169		45.00		0.01325		11.840		13.1500		59.488		72.6380		28.960		4796.500		15.05		362000

		170		45.00		0.01317		11.900		13.1500		59.840		72.9900		28.960		4767.540		14.96		362000

		171		45.00		0.01309		11.960		13.1500		60.192		73.3420		28.960		4738.580		14.87		362000

		172		45.00		0.01301		12.030		13.1500		60.544		73.6940		28.960		4709.620		14.78		362000

		173		45.00		0.01293		12.090		13.1500		60.896		74.0460		28.960		4680.660		14.68		362000

		174		45.00		0.01286		12.150		13.1500		61.248		74.3980		25.340		4655.320		14.60		362000

		175		45.00		0.01278		12.210		13.1500		61.600		74.7500		28.960		4626.360		14.51		362000

		176		45.00		0.01271		12.270		13.1500		61.952		75.1020		25.340		4601.020		14.43		362000

		177		45.00		0.01263		12.330		13.1500		62.304		75.4540		28.960		4572.060		14.34		362000

		178		45.00		0.01256		12.400		13.1500		62.656		75.8060		25.340		4546.720		14.26		362000

		179		45.00		0.01249		12.460		13.1500		63.008		76.1580		25.340		4521.380		14.18		362000

		180		45.00		0.01242		12.540		13.1500		63.360		76.5100		25.340		4496.040		14.11		362000

		181		45.00		0.01235		12.580		13.1500		63.712		76.8620		25.340		4470.700		14.03		362000

		182		45.00		0.01228		12.640		13.1500		64.064		77.2140		25.340		4445.360		13.95		362000

		183		45.00		0.01221		12.710		13.1500		64.416		77.5660		25.340		4420.020		13.87		362000

		184		45.00		0.01214		12.770		13.1500		64.768		77.9180		25.340		4394.680		13.79		362000

		185		45.00		0.01207		12.830		13.1500		65.120		78.2700		25.340		4369.340		13.71		362000

		186		45.00		0.01201		12.890		13.1500		65.472		78.6220		21.720		4347.620		13.64		362000

		187		45.00		0.01194		12.960		13.1500		65.824		78.9740		25.340		4322.280		13.56		362000

		188		45.00		0.01187		13.020		13.1500		66.176		79.3260		25.340		4296.940		13.48		362000

		189		45.00		0.01181		13.080		13.1500		66.528		79.6780		21.720		4275.220		13.41		362000

		190		45.00		0.01175		13.140		13.1500		66.880		80.0300		21.720		4253.500		13.34		362000

		191		45.00		0.01168		13.210		13.1500		67.232		80.3820		25.340		4228.160		13.26		362000

		192		45.00		0.01162		13.270		13.1500		67.584		80.7340		21.720		4206.440		13.20		362000

		193		45.00		0.01156		13.330		13.1500		67.936		81.0860		21.720		4184.720		13.13		362000

		194		45.00		0.01150		13.400		13.1500		68.288		81.4380		21.720		4163.000		13.06		362000

		195		45.00		0.01144		13.460		13.1500		68.640		81.7900		21.720		4141.280		12.99		362000

		196		45.00		0.01138		13.520		13.1500		68.992		82.1420		21.720		4119.560		12.92		362000

		197		45.00		0.01132		13.580		13.1500		69.344		82.4940		21.720		4097.840		12.86		362000

		198		45.00		0.01126		13.650		13.1500		69.696		82.8460		21.720		4076.120		12.79		362000

		199		45.00		0.01120		13.710		13.1500		70.048		83.1980		21.720		4054.400		12.72		362000

		200		45.00		0.01115		13.770		13.1500		70.400		83.5500		18.100		4036.300		12.66		362000
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										ENTHALPY INPUT VS. PRESSURE BUILD UP IN He VESSEL

										Initial		Added										He vessel

		time		Pressure		Density		Temperature		Enthalpy		Enthalpy		Total		mass flow rate		net He		total He mass remain		volume

		t		P		r		T		Ho		DH		Enthalpy H		exhausted		mass in vessel		in vessel		VHe

		(sec)		(psia)		(g/cc)		(degK)		(J/g)		(J/g)		(J/g)		(g/sec)		(g)		%		(cc)

		0		18.89		0.08810		4.500		13.1500		0.000		13.1500		0.000		31875.000		100.00		362000

		1		19.75		0.08810		4.551		13.1500		0.352		13.5020		0.000		31875.000		100.00		362000

		2		20.61		0.08810		4.601		13.1500		0.704		13.8540		0.000		31875.000		100.00		362000

		3		21.48		0.08810		4.650		13.1500		1.056		14.2060		0.000		31875.000		100.00		362000

		4		22.35		0.08810		4.698		13.1500		1.408		14.5580		0.000		31875.000		100.00		362000

		5		23.22		0.08810		4.745		13.1500		1.760		14.9100		0.000		31875.000		100.00		362000

		6		24.1		0.08810		4.790		13.1500		2.112		15.2620		0.000		31875.000		100.00		362000

		7		24.97		0.08810		4.835		13.1500		2.464		15.6140		0.000		31875.000		100.00		362000

		8		25.83		0.08810		4.877		13.1500		2.816		15.9660		0.000		31875.000		100.00		362000

		9		26.69		0.08810		4.919		13.1500		3.168		16.3180		0.000		31875.000		100.00		362000

		10		27.54		0.08810		4.959		13.1500		3.520		16.6700		0.000		31875.000		100.00		362000

		11		28.39		0.08810		4.998		13.1500		3.872		17.0220		0.000		31875.000		100.00		362000

		12		29.24		0.08810		5.037		13.1500		4.224		17.3740		0.000		31875.000		100.00		362000

		13		30.1		0.08810		5.074		13.1500		4.576		17.7260		0.000		31875.000		100.00		362000

		14		30.93		0.08810		5.110		13.1500		4.928		18.0780		0.000		31875.000		100.00		362000

		15		31.74		0.08810		5.144		13.1500		5.280		18.4300		0.000		31875.000		100.00		362000

		16		33.49		0.08810		5.201		13.1500		5.632		18.7820		0.000		31875.000		100.00		362000

		17		35.72		0.08810		5.265		13.1500		5.984		19.1340		0.000		31875.000		100.00		362000

		18		37.95		0.08810		5.328		13.1500		6.336		19.4860		0.000		31875.000		100.00		362000

		19		40.19		0.08810		5.392		13.1500		6.688		19.8380		0.000		31875.000		100.00		362000

		20		42.43		0.08810		5.456		13.1500		7.040		20.1900		0.000		31875.000		100.00		362000

		21		44.67		0.08810		5.519		13.1500		7.392		20.5420		0.000		31875.000		100.00		362000

		22		45.00		0.08657		5.541		13.1500		7.744		20.8940		536.660		31338.340		98.32		362000

		23		45.00		0.08479		5.540		13.1500		8.096		21.2460		644.360		30693.980		96.29		362000

		24		45.00		0.08304		5.567		13.1500		8.448		21.5980		633.500		30060.480		94.31		362000

		25		45.00		0.08130		5.579		13.1500		8.800		21.9500		629.880		29430.600		92.33		362000

		26		45.00		0.07959		5.591		13.1500		9.152		22.3020		619.020		28811.580		90.39		362000

		27		45.00		0.07791		5.602		13.1500		9.504		22.6540		608.160		28203.420		88.48		362000

		28		45.00		0.07625		5.614		13.1500		9.856		23.0060		600.920		27602.500		86.60		362000

		29		45.00		0.07463		5.625		13.1500		10.208		23.3580		586.440		27016.060		84.76		362000

		30		45.00		0.07303		5.637		13.1500		10.560		23.7100		579.200		26436.860		82.94		362000

		31		45.00		0.07147		5.648		13.1500		10.912		24.0620		564.720		25872.140		81.17		362000

		32		45.00		0.06994		5.660		13.1500		11.264		24.4140		553.860		25318.280		79.43		362000

		33		45.00		0.06845		5.671		13.1500		11.616		24.7660		539.380		24778.900		77.74		362000

		34		45.00		0.06698		5.683		13.1500		11.968		25.1180		532.140		24246.760		76.07		362000

		35		45.00		0.06555		5.696		13.1500		12.320		25.4700		517.660		23729.100		74.44		362000

		36		45.00		0.06416		5.708		13.1500		12.672		25.8220		503.180		23225.920		72.87		362000

		37		45.00		0.06279		5.721		13.1500		13.024		26.1740		495.940		22729.980		71.31		362000

		38		45.00		0.06146		5.735		13.1500		13.376		26.5260		481.460		22248.520		69.80		362000

		39		45.00		0.06017		5.748		13.1500		13.728		26.8780		466.980		21781.540		68.33		362000

		40		45.00		0.05890		5.763		13.1500		14.080		27.2300		459.740		21321.800		66.89		362000

		41		45.00		0.05767		5.777		13.1500		14.432		27.5820		445.260		20876.540		65.50		362000

		42		45.00		0.05647		5.793		13.1500		14.784		27.9340		434.400		20442.140		64.13		362000

		43		45.00		0.05530		5.808		13.1500		15.136		28.2860		423.540		20018.600		62.80		362000

		44		45.00		0.05417		5.825		13.1500		15.488		28.6380		409.060		19609.540		61.52		362000

		45		45.00		0.05306		5.842		13.1500		15.840		28.9900		401.820		19207.720		60.26		362000

		46		45.00		0.05199		5.860		13.1500		16.192		29.3420		387.340		18820.380		59.04		362000

		47		45.00		0.05094		5.878		13.1500		16.544		29.6940		380.100		18440.280		57.85		362000

		48		45.00		0.04993		5.898		13.1500		16.896		30.0460		365.620		18074.660		56.70		362000

		49		45.00		0.04894		5.918		13.1500		17.248		30.3980		358.380		17716.280		55.58		362000

		50		45.00		0.04798		5.938		13.1500		17.600		30.7500		347.520		17368.760		54.49		362000

		51		45.00		0.04705		5.960		13.1500		17.952		31.1020		336.660		17032.100		53.43		362000

		52		45.00		0.04615		5.982		13.1500		18.304		31.4540		325.800		16706.300		52.41		362000

		53		45.00		0.04528		6.005		13.1500		18.656		31.8060		314.940		16391.360		51.42		362000

		54		45.00		0.04443		6.029		13.1500		19.008		32.1580		307.700		16083.660		50.46		362000

		55		45.00		0.04360		6.054		13.1500		19.360		32.5100		300.460		15783.200		49.52		362000

		56		45.00		0.04280		6.080		13.1500		19.712		32.8620		289.600		15493.600		48.61		362000

		57		45.00		0.04203		6.106		13.1500		20.064		33.2140		278.740		15214.860		47.73		362000

		58		45.00		0.04127		6.133		13.1500		20.416		33.5660		275.120		14939.740		46.87		362000

		59		45.00		0.04054		6.161		13.1500		20.768		33.9180		264.260		14675.480		46.04		362000

		60		45.00		0.03983		6.190		13.1500		21.120		34.2700		257.020		14418.460		45.23		362000

		61		45.00		0.03915		6.220		13.1500		21.472		34.6220		246.160		14172.300		44.46		362000

		62		45.00		0.03848		6.251		13.1500		21.824		34.9740		242.540		13929.760		43.70		362000

		63		45.00		0.03783		6.282		13.1500		22.176		35.3260		235.300		13694.460		42.96		362000

		64		45.00		0.03720		6.314		13.1500		22.528		35.6780		228.060		13466.400		42.25		362000

		65		45.00		0.03659		6.347		13.1500		22.880		36.0300		220.820		13245.580		41.55		362000

		66		45.00		0.03600		6.381		13.1500		23.232		36.3820		213.580		13032.000		40.88		362000

		67		45.00		0.03542		6.415		13.1500		23.584		36.7340		209.960		12822.040		40.23		362000

		68		45.00		0.03486		6.450		13.1500		23.936		37.0860		202.720		12619.320		39.59		362000

		69		45.00		0.03432		6.486		13.1500		24.288		37.4380		195.480		12423.840		38.98		362000

		70		45.00		0.03379		6.523		13.1500		24.640		37.7900		191.860		12231.980		38.37		362000

		71		45.00		0.03328		6.560		13.1500		24.992		38.1420		184.620		12047.360		37.80		362000

		72		45.00		0.03278		6.598		13.1500		25.344		38.4940		181.000		11866.360		37.23		362000

		73		45.00		0.03230		6.636		13.1500		25.696		38.8460		173.760		11692.600		36.68		362000

		74		45.00		0.03183		6.676		13.1500		26.048		39.1980		170.140		11522.460		36.15		362000

		75		45.00		0.03137		6.715		13.1500		26.400		39.5500		166.520		11355.940		35.63		362000

		76		45.00		0.03092		6.756		13.1500		26.752		39.9020		162.900		11193.040		35.12		362000

		77		45.00		0.03049		6.797		13.1500		27.104		40.2540		155.660		11037.380		34.63		362000

		78		45.00		0.03007		6.839		13.1500		27.456		40.6060		152.040		10885.340		34.15		362000

		79		45.00		0.02965		6.881		13.1500		27.808		40.9580		152.040		10733.300		33.67		362000

		80		45.00		0.02925		6.923		13.1500		28.160		41.3100		144.800		10588.500		33.22		362000

		81		45.00		0.02886		6.967		13.1500		28.512		41.6620		141.180		10447.320		32.78		362000

		82		45.00		0.02848		7.010		13.1500		28.864		42.0140		137.560		10309.760		32.34		362000

		83		45.00		0.02811		7.055		13.1500		29.216		42.3660		133.940		10175.820		31.92		362000

		84		45.00		0.02775		7.099		13.1500		29.568		42.7180		130.320		10045.500		31.52		362000

		85		45.00		0.02740		7.145		13.1500		29.920		43.0700		126.700		9918.800		31.12		362000

		86		45.00		0.02705		7.190		13.1500		30.272		43.4220		126.700		9792.100		30.72		362000

		87		45.00		0.02672		7.236		13.1500		30.624		43.7740		119.460		9672.640		30.35		362000

		88		45.00		0.02639		7.283		13.1500		30.976		44.1260		119.460		9553.180		29.97		362000

		89		45.00		0.02607		7.330		13.1500		31.328		44.4780		115.840		9437.340		29.61		362000

		90		45.00		0.02576		7.377		13.1500		31.680		44.8300		112.220		9325.120		29.26		362000

		91		45.00		0.02545		7.425		13.1500		32.032		45.1820		112.220		9212.900		28.90		362000

		92		45.00		0.02515		7.473		13.1500		32.384		45.5340		108.600		9104.300		28.56		362000

		93		45.00		0.02486		7.522		13.1500		32.736		45.8860		104.980		8999.320		28.23		362000

		94		45.00		0.02458		7.571		13.1500		33.088		46.2380		101.360		8897.960		27.92		362000

		95		45.00		0.02430		7.620		13.1500		33.440		46.5900		101.360		8796.600		27.60		362000

		96		45.00		0.02403		7.670		13.1500		33.792		46.9420		97.740		8698.860		27.29		362000

		97		45.00		0.02376		7.720		13.1500		34.144		47.2940		97.740		8601.120		26.98		362000

		98		45.00		0.02350		7.770		13.1500		34.496		47.6460		94.120		8507.000		26.69		362000

		99		45.00		0.02325		7.821		13.1500		34.848		47.9980		90.500		8416.500		26.40		362000

		100		45.00		0.02300		7.872		13.1500		35.200		48.3500		90.500		8326.000		26.12		362000

		101		45.00		0.02275		7.923		13.1500		35.552		48.7020		90.500		8235.500		25.84		362000

		102		45.00		0.02252		7.974		13.1500		35.904		49.0540		83.260		8152.240		25.58		362000

		103		45.00		0.02228		8.026		13.1500		36.256		49.4060		86.880		8065.360		25.30		362000

		104		45.00		0.02205		8.078		13.1500		36.608		49.7580		83.260		7982.100		25.04		362000

		105		45.00		0.02183		8.131		13.1500		36.960		50.1100		79.640		7902.460		24.79		362000

		106		45.00		0.02161		8.183		13.1500		37.312		50.4620		79.640		7822.820		24.54		362000

		107		45.00		0.02139		8.236		13.1500		37.664		50.8140		79.640		7743.180		24.29		362000

		108		45.00		0.02118		8.290		13.1500		38.016		51.1660		76.020		7667.160		24.05		362000

		109		45.00		0.02098		8.343		13.1500		38.368		51.5180		72.400		7594.760		23.83		362000

		110		45.00		0.02077		8.397		13.1500		38.720		51.8700		76.020		7518.740		23.59		362000

		111		45.00		0.02057		8.451		13.1500		39.072		52.2220		72.400		7446.340		23.36		362000

		112		45.00		0.02038		8.505		13.1500		39.424		52.5740		68.780		7377.560		23.15		362000

		113		45.00		0.02019		8.559		13.1500		39.776		52.9260		68.780		7308.780		22.93		362000

		114		45.00		0.02000		8.614		13.1500		40.128		53.2780		68.780		7240.000		22.71		362000

		115		45.00		0.01981		8.668		13.1500		40.480		53.6300		68.780		7171.220		22.50		362000

		116		45.00		0.01963		8.723		13.1500		40.832		53.9820		65.160		7106.060		22.29		362000

		117		45.00		0.01946		8.779		13.1500		41.184		54.3340		61.540		7044.520		22.10		362000

		118		45.00		0.01928		8.834		13.1500		41.536		54.6860		65.160		6979.360		21.90		362000

		119		45.00		0.01911		8.890		13.1500		41.888		55.0380		61.540		6917.820		21.70		362000

		120		45.00		0.01894		8.945		13.1500		42.240		55.3900		61.540		6856.280		21.51		362000

		121		45.00		0.01878		9.001		13.1500		42.592		55.7420		57.920		6798.360		21.33		362000

		122		45.00		0.01861		9.057		13.1500		42.944		56.0940		61.540		6736.820		21.14		362000

		123		45.00		0.01845		9.114		13.1500		43.296		56.4460		57.920		6678.900		20.95		362000

		124		45.00		0.01830		9.170		13.1500		43.648		56.7980		54.300		6624.600		20.78		362000

		125		45.00		0.01814		9.227		13.1500		44.000		57.1500		57.920		6566.680		20.60		362000

		126		45.00		0.01799		9.284		13.1500		44.352		57.5020		54.300		6512.380		20.43		362000

		127		45.00		0.01784		9.341		13.1500		44.704		57.8540		54.300		6458.080		20.26		362000

		128		45.00		0.01770		9.398		13.1500		45.056		58.2060		50.680		6407.400		20.10		362000

		129		45.00		0.01755		9.455		13.1500		45.408		58.5580		54.300		6353.100		19.93		362000

		130		45.00		0.01741		9.512		13.1500		45.760		58.9100		50.680		6302.420		19.77		362000

		131		45.00		0.01727		9.570		13.1500		46.112		59.2620		50.680		6251.740		19.61		362000

		132		45.00		0.01713		9.628		13.1500		46.464		59.6140		50.680		6201.060		19.45		362000

		133		45.00		0.01700		9.686		13.1500		46.816		59.9660		47.060		6154.000		19.31		362000

		134		45.00		0.01686		9.744		13.1500		47.168		60.3180		50.680		6103.320		19.15		362000

		135		45.00		0.01673		9.802		13.1500		47.520		60.6700		47.060		6056.260		19.00		362000

		136		45.00		0.01660		9.860		13.1500		47.872		61.0220		47.060		6009.200		18.85		362000

		137		45.00		0.01648		9.918		13.1500		48.224		61.3740		43.440		5965.760		18.72		362000

		138		45.00		0.01635		9.977		13.1500		48.576		61.7260		47.060		5918.700		18.57		362000

		139		45.00		0.01623		10.040		13.1500		48.928		62.0780		43.440		5875.260		18.43		362000

		140		45.00		0.01611		10.090		13.1500		49.280		62.4300		43.440		5831.820		18.30		362000

		141		45.00		0.01599		10.150		13.1500		49.632		62.7820		43.440		5788.380		18.16		362000

		142		45.00		0.01587		10.210		13.1500		49.984		63.1340		43.440		5744.940		18.02		362000

		143		45.00		0.01576		10.270		13.1500		50.336		63.4860		39.820		5705.120		17.90		362000

		144		45.00		0.01564		10.330		13.1500		50.688		63.8380		43.440		5661.680		17.76		362000

		145		45.00		0.01553		10.390		13.1500		51.040		64.1900		39.820		5621.860		17.64		362000

		146		45.00		0.01542		10.450		13.1500		51.392		64.5420		39.820		5582.040		17.51		362000

		147		45.00		0.01531		10.510		13.1500		51.744		64.8940		39.820		5542.220		17.39		362000

		148		45.00		0.01520		10.570		13.1500		52.096		65.2460		39.820		5502.400		17.26		362000

		149		45.00		0.01510		10.630		13.1500		52.448		65.5980		36.200		5466.200		17.15		362000

		150		45.00		0.01499		10.690		13.1500		52.800		65.9500		39.820		5426.380		17.02		362000

		151		45.00		0.01489		10.750		13.1500		53.152		66.3020		36.200		5390.180		16.91		362000

		152		45.00		0.01479		10.810		13.1500		53.504		66.6540		36.200		5353.980		16.80		362000

		153		45.00		0.01469		10.870		13.1500		53.856		67.0060		36.200		5317.780		16.68		362000

		154		45.00		0.01459		10.930		13.1500		54.208		67.3580		36.200		5281.580		16.57		362000

		155		45.00		0.01449		10.990		13.1500		54.560		67.7100		36.200		5245.380		16.46		362000

		156		45.00		0.01439		11.050		13.1500		54.912		68.0620		36.200		5209.180		16.34		362000

		157		45.00		0.01430		11.110		13.1500		55.264		68.4140		32.580		5176.600		16.24		362000

		158		45.00		0.01421		11.170		13.1500		55.616		68.7660		32.580		5144.020		16.14		362000

		159		45.00		0.01411		11.230		13.1500		55.968		69.1180		36.200		5107.820		16.02		362000

		160		45.00		0.01402		11.290		13.1500		56.320		69.4700		32.580		5075.240		15.92		362000

		161		45.00		0.01393		11.350		13.1500		56.672		69.8220		32.580		5042.660		15.82		362000

		162		45.00		0.01384		11.410		13.1500		57.024		70.1740		32.580		5010.080		15.72		362000

		163		45.00		0.01375		11.470		13.1500		57.376		70.5260		32.580		4977.500		15.62		362000

		164		45.00		0.01367		11.530		13.1500		57.728		70.8780		28.960		4948.540		15.52		362000

		165		45.00		0.01358		11.600		13.1500		58.080		71.2300		32.580		4915.960		15.42		362000

		166		45.00		0.01350		11.660		13.1500		58.432		71.5820		28.960		4887.000		15.33		362000

		167		45.00		0.01341		11.720		13.1500		58.784		71.9340		32.580		4854.420		15.23		362000

		168		45.00		0.01333		11.780		13.1500		59.136		72.2860		28.960		4825.460		15.14		362000

		169		45.00		0.01325		11.840		13.1500		59.488		72.6380		28.960		4796.500		15.05		362000

		170		45.00		0.01317		11.900		13.1500		59.840		72.9900		28.960		4767.540		14.96		362000

		171		45.00		0.01309		11.960		13.1500		60.192		73.3420		28.960		4738.580		14.87		362000

		172		45.00		0.01301		12.030		13.1500		60.544		73.6940		28.960		4709.620		14.78		362000

		173		45.00		0.01293		12.090		13.1500		60.896		74.0460		28.960		4680.660		14.68		362000

		174		45.00		0.01286		12.150		13.1500		61.248		74.3980		25.340		4655.320		14.60		362000

		175		45.00		0.01278		12.210		13.1500		61.600		74.7500		28.960		4626.360		14.51		362000

		176		45.00		0.01271		12.270		13.1500		61.952		75.1020		25.340		4601.020		14.43		362000

		177		45.00		0.01263		12.330		13.1500		62.304		75.4540		28.960		4572.060		14.34		362000

		178		45.00		0.01256		12.400		13.1500		62.656		75.8060		25.340		4546.720		14.26		362000

		179		45.00		0.01249		12.460		13.1500		63.008		76.1580		25.340		4521.380		14.18		362000

		180		45.00		0.01242		12.540		13.1500		63.360		76.5100		25.340		4496.040		14.11		362000

		181		45.00		0.01235		12.580		13.1500		63.712		76.8620		25.340		4470.700		14.03		362000

		182		45.00		0.01228		12.640		13.1500		64.064		77.2140		25.340		4445.360		13.95		362000

		183		45.00		0.01221		12.710		13.1500		64.416		77.5660		25.340		4420.020		13.87		362000

		184		45.00		0.01214		12.770		13.1500		64.768		77.9180		25.340		4394.680		13.79		362000

		185		45.00		0.01207		12.830		13.1500		65.120		78.2700		25.340		4369.340		13.71		362000

		186		45.00		0.01201		12.890		13.1500		65.472		78.6220		21.720		4347.620		13.64		362000

		187		45.00		0.01194		12.960		13.1500		65.824		78.9740		25.340		4322.280		13.56		362000

		188		45.00		0.01187		13.020		13.1500		66.176		79.3260		25.340		4296.940		13.48		362000

		189		45.00		0.01181		13.080		13.1500		66.528		79.6780		21.720		4275.220		13.41		362000

		190		45.00		0.01175		13.140		13.1500		66.880		80.0300		21.720		4253.500		13.34		362000

		191		45.00		0.01168		13.210		13.1500		67.232		80.3820		25.340		4228.160		13.26		362000

		192		45.00		0.01162		13.270		13.1500		67.584		80.7340		21.720		4206.440		13.20		362000

		193		45.00		0.01156		13.330		13.1500		67.936		81.0860		21.720		4184.720		13.13		362000

		194		45.00		0.01150		13.400		13.1500		68.288		81.4380		21.720		4163.000		13.06		362000

		195		45.00		0.01144		13.460		13.1500		68.640		81.7900		21.720		4141.280		12.99		362000

		196		45.00		0.01138		13.520		13.1500		68.992		82.1420		21.720		4119.560		12.92		362000

		197		45.00		0.01132		13.580		13.1500		69.344		82.4940		21.720		4097.840		12.86		362000

		198		45.00		0.01126		13.650		13.1500		69.696		82.8460		21.720		4076.120		12.79		362000

		199		45.00		0.01120		13.710		13.1500		70.048		83.1980		21.720		4054.400		12.72		362000

		200		45.00		0.01115		13.770		13.1500		70.400		83.5500		18.100		4036.300		12.66		362000
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										ENTHALPY INPUT VS. PRESSURE BUILD UP IN He VESSEL

										Initial		Added										He vessel

		time		Pressure		Density		Temperature		Enthalpy		Enthalpy		Total		mass flow rate		net He		total He mass remain		volume

		t		P		r		T		Ho				Enthalpy H		exhausted		mass in vessel		in vessel		VHe

		(sec)		(psia)		(g/cc)		(degK)		(J/g)		(J/g)		(J/g)		(g/sec)		(g)		%		(cc)

		0		18.89		0.08810		4.500		13.1500		0.000		13.1500		0.000		31875.000		100.00		362000

		1		19.75		0.08810		4.551		13.1500		0.352		13.5020		0.000		31875.000		100.00		362000

		2		20.61		0.08810		4.601		13.1500		0.704		13.8540		0.000		31875.000		100.00		362000

		3		21.48		0.08810		4.650		13.1500		1.056		14.2060		0.000		31875.000		100.00		362000

		4		22.35		0.08810		4.698		13.1500		1.408		14.5580		0.000		31875.000		100.00		362000

		5		23.22		0.08810		4.745		13.1500		1.760		14.9100		0.000		31875.000		100.00		362000

		6		24.1		0.08810		4.790		13.1500		2.112		15.2620		0.000		31875.000		100.00		362000

		7		24.97		0.08810		4.835		13.1500		2.464		15.6140		0.000		31875.000		100.00		362000

		8		25.83		0.08810		4.877		13.1500		2.816		15.9660		0.000		31875.000		100.00		362000

		9		26.69		0.08810		4.919		13.1500		3.168		16.3180		0.000		31875.000		100.00		362000

		10		27.54		0.08810		4.959		13.1500		3.520		16.6700		0.000		31875.000		100.00		362000

		11		28.39		0.08810		4.998		13.1500		3.872		17.0220		0.000		31875.000		100.00		362000

		12		29.24		0.08810		5.037		13.1500		4.224		17.3740		0.000		31875.000		100.00		362000

		13		30.1		0.08810		5.074		13.1500		4.576		17.7260		0.000		31875.000		100.00		362000

		14		30.93		0.08810		5.110		13.1500		4.928		18.0780		0.000		31875.000		100.00		362000

		15		31.74		0.08810		5.144		13.1500		5.280		18.4300		0.000		31875.000		100.00		362000

		16		33.49		0.08810		5.201		13.1500		5.632		18.7820		0.000		31875.000		100.00		362000

		17		35.72		0.08810		5.265		13.1500		5.984		19.1340		0.000		31875.000		100.00		362000

		18		37.95		0.08810		5.328		13.1500		6.336		19.4860		0.000		31875.000		100.00		362000

		19		40.19		0.08810		5.392		13.1500		6.688		19.8380		0.000		31875.000		100.00		362000

		20		42.43		0.08810		5.456		13.1500		7.040		20.1900		0.000		31875.000		100.00		362000

		21		44.67		0.08810		5.519		13.1500		7.392		20.5420		0.000		31875.000		100.00		362000

		22		45.00		0.08657		5.541		13.1500		7.744		20.8940		536.660		31338.340		98.32		362000

		23		45.00		0.08479		5.540		13.1500		8.096		21.2460		644.360		30693.980		96.29		362000

		24		45.00		0.08304		5.567		13.1500		8.448		21.5980		633.500		30060.480		94.31		362000

		25		45.00		0.08130		5.579		13.1500		8.800		21.9500		629.880		29430.600		92.33		362000

		26		45.00		0.07959		5.591		13.1500		9.152		22.3020		619.020		28811.580		90.39		362000

		27		45.00		0.07791		5.602		13.1500		9.504		22.6540		608.160		28203.420		88.48		362000

		28		45.00		0.07625		5.614		13.1500		9.856		23.0060		600.920		27602.500		86.60		362000

		29		45.00		0.07463		5.625		13.1500		10.208		23.3580		586.440		27016.060		84.76		362000

		30		45.00		0.07303		5.637		13.1500		10.560		23.7100		579.200		26436.860		82.94		362000

		31		45.00		0.07147		5.648		13.1500		10.912		24.0620		564.720		25872.140		81.17		362000

		32		45.00		0.06994		5.660		13.1500		11.264		24.4140		553.860		25318.280		79.43		362000

		33		45.00		0.06845		5.671		13.1500		11.616		24.7660		539.380		24778.900		77.74		362000

		34		45.00		0.06698		5.683		13.1500		11.968		25.1180		532.140		24246.760		76.07		362000

		35		45.00		0.06555		5.696		13.1500		12.320		25.4700		517.660		23729.100		74.44		362000

		36		45.00		0.06416		5.708		13.1500		12.672		25.8220		503.180		23225.920		72.87		362000

		37		45.00		0.06279		5.721		13.1500		13.024		26.1740		495.940		22729.980		71.31		362000

		38		45.00		0.06146		5.735		13.1500		13.376		26.5260		481.460		22248.520		69.80		362000

		39		45.00		0.06017		5.748		13.1500		13.728		26.8780		466.980		21781.540		68.33		362000

		40		45.00		0.05890		5.763		13.1500		14.080		27.2300		459.740		21321.800		66.89		362000

		41		45.00		0.05767		5.777		13.1500		14.432		27.5820		445.260		20876.540		65.50		362000

		42		45.00		0.05647		5.793		13.1500		14.784		27.9340		434.400		20442.140		64.13		362000

		43		45.00		0.05530		5.808		13.1500		15.136		28.2860		423.540		20018.600		62.80		362000

		44		45.00		0.05417		5.825		13.1500		15.488		28.6380		409.060		19609.540		61.52		362000

		45		45.00		0.05306		5.842		13.1500		15.840		28.9900		401.820		19207.720		60.26		362000

		46		45.00		0.05199		5.860		13.1500		16.192		29.3420		387.340		18820.380		59.04		362000

		47		45.00		0.05094		5.878		13.1500		16.544		29.6940		380.100		18440.280		57.85		362000

		48		45.00		0.04993		5.898		13.1500		16.896		30.0460		365.620		18074.660		56.70		362000

		49		45.00		0.04894		5.918		13.1500		17.248		30.3980		358.380		17716.280		55.58		362000

		50		45.00		0.04798		5.938		13.1500		17.600		30.7500		347.520		17368.760		54.49		362000

		51		45.00		0.04705		5.960		13.1500		17.952		31.1020		336.660		17032.100		53.43		362000

		52		45.00		0.04615		5.982		13.1500		18.304		31.4540		325.800		16706.300		52.41		362000

		53		45.00		0.04528		6.005		13.1500		18.656		31.8060		314.940		16391.360		51.42		362000

		54		45.00		0.04443		6.029		13.1500		19.008		32.1580		307.700		16083.660		50.46		362000

		55		45.00		0.04360		6.054		13.1500		19.360		32.5100		300.460		15783.200		49.52		362000

		56		45.00		0.04280		6.080		13.1500		19.712		32.8620		289.600		15493.600		48.61		362000

		57		45.00		0.04203		6.106		13.1500		20.064		33.2140		278.740		15214.860		47.73		362000

		58		45.00		0.04127		6.133		13.1500		20.416		33.5660		275.120		14939.740		46.87		362000

		59		45.00		0.04054		6.161		13.1500		20.768		33.9180		264.260		14675.480		46.04		362000

		60		45.00		0.03983		6.190		13.1500		21.120		34.2700		257.020		14418.460		45.23		362000

		61		45.00		0.03915		6.220		13.1500		21.472		34.6220		246.160		14172.300		44.46		362000

		62		45.00		0.03848		6.251		13.1500		21.824		34.9740		242.540		13929.760		43.70		362000

		63		45.00		0.03783		6.282		13.1500		22.176		35.3260		235.300		13694.460		42.96		362000

		64		45.00		0.03720		6.314		13.1500		22.528		35.6780		228.060		13466.400		42.25		362000

		65		45.00		0.03659		6.347		13.1500		22.880		36.0300		220.820		13245.580		41.55		362000

		66		45.00		0.03600		6.381		13.1500		23.232		36.3820		213.580		13032.000		40.88		362000

		67		45.00		0.03542		6.415		13.1500		23.584		36.7340		209.960		12822.040		40.23		362000

		68		45.00		0.03486		6.450		13.1500		23.936		37.0860		202.720		12619.320		39.59		362000

		69		45.00		0.03432		6.486		13.1500		24.288		37.4380		195.480		12423.840		38.98		362000

		70		45.00		0.03379		6.523		13.1500		24.640		37.7900		191.860		12231.980		38.37		362000

		71		45.00		0.03328		6.560		13.1500		24.992		38.1420		184.620		12047.360		37.80		362000

		72		45.00		0.03278		6.598		13.1500		25.344		38.4940		181.000		11866.360		37.23		362000

		73		45.00		0.03230		6.636		13.1500		25.696		38.8460		173.760		11692.600		36.68		362000

		74		45.00		0.03183		6.676		13.1500		26.048		39.1980		170.140		11522.460		36.15		362000

		75		45.00		0.03137		6.715		13.1500		26.400		39.5500		166.520		11355.940		35.63		362000

		76		45.00		0.03092		6.756		13.1500		26.752		39.9020		162.900		11193.040		35.12		362000

		77		45.00		0.03049		6.797		13.1500		27.104		40.2540		155.660		11037.380		34.63		362000

		78		45.00		0.03007		6.839		13.1500		27.456		40.6060		152.040		10885.340		34.15		362000

		79		45.00		0.02965		6.881		13.1500		27.808		40.9580		152.040		10733.300		33.67		362000

		80		45.00		0.02925		6.923		13.1500		28.160		41.3100		144.800		10588.500		33.22		362000

		81		45.00		0.02886		6.967		13.1500		28.512		41.6620		141.180		10447.320		32.78		362000

		82		45.00		0.02848		7.010		13.1500		28.864		42.0140		137.560		10309.760		32.34		362000

		83		45.00		0.02811		7.055		13.1500		29.216		42.3660		133.940		10175.820		31.92		362000

		84		45.00		0.02775		7.099		13.1500		29.568		42.7180		130.320		10045.500		31.52		362000

		85		45.00		0.02740		7.145		13.1500		29.920		43.0700		126.700		9918.800		31.12		362000

		86		45.00		0.02705		7.190		13.1500		30.272		43.4220		126.700		9792.100		30.72		362000

		87		45.00		0.02672		7.236		13.1500		30.624		43.7740		119.460		9672.640		30.35		362000

		88		45.00		0.02639		7.283		13.1500		30.976		44.1260		119.460		9553.180		29.97		362000

		89		45.00		0.02607		7.330		13.1500		31.328		44.4780		115.840		9437.340		29.61		362000

		90		45.00		0.02576		7.377		13.1500		31.680		44.8300		112.220		9325.120		29.26		362000

		91		45.00		0.02545		7.425		13.1500		32.032		45.1820		112.220		9212.900		28.90		362000

		92		45.00		0.02515		7.473		13.1500		32.384		45.5340		108.600		9104.300		28.56		362000

		93		45.00		0.02486		7.522		13.1500		32.736		45.8860		104.980		8999.320		28.23		362000

		94		45.00		0.02458		7.571		13.1500		33.088		46.2380		101.360		8897.960		27.92		362000

		95		45.00		0.02430		7.620		13.1500		33.440		46.5900		101.360		8796.600		27.60		362000

		96		45.00		0.02403		7.670		13.1500		33.792		46.9420		97.740		8698.860		27.29		362000

		97		45.00		0.02376		7.720		13.1500		34.144		47.2940		97.740		8601.120		26.98		362000

		98		45.00		0.02350		7.770		13.1500		34.496		47.6460		94.120		8507.000		26.69		362000

		99		45.00		0.02325		7.821		13.1500		34.848		47.9980		90.500		8416.500		26.40		362000

		100		45.00		0.02300		7.872		13.1500		35.200		48.3500		90.500		8326.000		26.12		362000

		101		45.00		0.02275		7.923		13.1500		35.552		48.7020		90.500		8235.500		25.84		362000

		102		45.00		0.02252		7.974		13.1500		35.904		49.0540		83.260		8152.240		25.58		362000

		103		45.00		0.02228		8.026		13.1500		36.256		49.4060		86.880		8065.360		25.30		362000

		104		45.00		0.02205		8.078		13.1500		36.608		49.7580		83.260		7982.100		25.04		362000

		105		45.00		0.02183		8.131		13.1500		36.960		50.1100		79.640		7902.460		24.79		362000

		106		45.00		0.02161		8.183		13.1500		37.312		50.4620		79.640		7822.820		24.54		362000

		107		45.00		0.02139		8.236		13.1500		37.664		50.8140		79.640		7743.180		24.29		362000

		108		45.00		0.02118		8.290		13.1500		38.016		51.1660		76.020		7667.160		24.05		362000

		109		45.00		0.02098		8.343		13.1500		38.368		51.5180		72.400		7594.760		23.83		362000

		110		45.00		0.02077		8.397		13.1500		38.720		51.8700		76.020		7518.740		23.59		362000

		111		45.00		0.02057		8.451		13.1500		39.072		52.2220		72.400		7446.340		23.36		362000

		112		45.00		0.02038		8.505		13.1500		39.424		52.5740		68.780		7377.560		23.15		362000

		113		45.00		0.02019		8.559		13.1500		39.776		52.9260		68.780		7308.780		22.93		362000

		114		45.00		0.02000		8.614		13.1500		40.128		53.2780		68.780		7240.000		22.71		362000

		115		45.00		0.01981		8.668		13.1500		40.480		53.6300		68.780		7171.220		22.50		362000

		116		45.00		0.01963		8.723		13.1500		40.832		53.9820		65.160		7106.060		22.29		362000

		117		45.00		0.01946		8.779		13.1500		41.184		54.3340		61.540		7044.520		22.10		362000

		118		45.00		0.01928		8.834		13.1500		41.536		54.6860		65.160		6979.360		21.90		362000

		119		45.00		0.01911		8.890		13.1500		41.888		55.0380		61.540		6917.820		21.70		362000

		120		45.00		0.01894		8.945		13.1500		42.240		55.3900		61.540		6856.280		21.51		362000

		121		45.00		0.01878		9.001		13.1500		42.592		55.7420		57.920		6798.360		21.33		362000

		122		45.00		0.01861		9.057		13.1500		42.944		56.0940		61.540		6736.820		21.14		362000

		123		45.00		0.01845		9.114		13.1500		43.296		56.4460		57.920		6678.900		20.95		362000

		124		45.00		0.01830		9.170		13.1500		43.648		56.7980		54.300		6624.600		20.78		362000

		125		45.00		0.01814		9.227		13.1500		44.000		57.1500		57.920		6566.680		20.60		362000

		126		45.00		0.01799		9.284		13.1500		44.352		57.5020		54.300		6512.380		20.43		362000

		127		45.00		0.01784		9.341		13.1500		44.704		57.8540		54.300		6458.080		20.26		362000

		128		45.00		0.01770		9.398		13.1500		45.056		58.2060		50.680		6407.400		20.10		362000

		129		45.00		0.01755		9.455		13.1500		45.408		58.5580		54.300		6353.100		19.93		362000

		130		45.00		0.01741		9.512		13.1500		45.760		58.9100		50.680		6302.420		19.77		362000

		131		45.00		0.01727		9.570		13.1500		46.112		59.2620		50.680		6251.740		19.61		362000

		132		45.00		0.01713		9.628		13.1500		46.464		59.6140		50.680		6201.060		19.45		362000

		133		45.00		0.01700		9.686		13.1500		46.816		59.9660		47.060		6154.000		19.31		362000

		134		45.00		0.01686		9.744		13.1500		47.168		60.3180		50.680		6103.320		19.15		362000

		135		45.00		0.01673		9.802		13.1500		47.520		60.6700		47.060		6056.260		19.00		362000

		136		45.00		0.01660		9.860		13.1500		47.872		61.0220		47.060		6009.200		18.85		362000

		137		45.00		0.01648		9.918		13.1500		48.224		61.3740		43.440		5965.760		18.72		362000

		138		45.00		0.01635		9.977		13.1500		48.576		61.7260		47.060		5918.700		18.57		362000

		139		45.00		0.01623		10.040		13.1500		48.928		62.0780		43.440		5875.260		18.43		362000

		140		45.00		0.01611		10.090		13.1500		49.280		62.4300		43.440		5831.820		18.30		362000

		141		45.00		0.01599		10.150		13.1500		49.632		62.7820		43.440		5788.380		18.16		362000

		142		45.00		0.01587		10.210		13.1500		49.984		63.1340		43.440		5744.940		18.02		362000

		143		45.00		0.01576		10.270		13.1500		50.336		63.4860		39.820		5705.120		17.90		362000

		144		45.00		0.01564		10.330		13.1500		50.688		63.8380		43.440		5661.680		17.76		362000

		145		45.00		0.01553		10.390		13.1500		51.040		64.1900		39.820		5621.860		17.64		362000

		146		45.00		0.01542		10.450		13.1500		51.392		64.5420		39.820		5582.040		17.51		362000

		147		45.00		0.01531		10.510		13.1500		51.744		64.8940		39.820		5542.220		17.39		362000

		148		45.00		0.01520		10.570		13.1500		52.096		65.2460		39.820		5502.400		17.26		362000

		149		45.00		0.01510		10.630		13.1500		52.448		65.5980		36.200		5466.200		17.15		362000

		150		45.00		0.01499		10.690		13.1500		52.800		65.9500		39.820		5426.380		17.02		362000

		151		45.00		0.01489		10.750		13.1500		53.152		66.3020		36.200		5390.180		16.91		362000

		152		45.00		0.01479		10.810		13.1500		53.504		66.6540		36.200		5353.980		16.80		362000

		153		45.00		0.01469		10.870		13.1500		53.856		67.0060		36.200		5317.780		16.68		362000

		154		45.00		0.01459		10.930		13.1500		54.208		67.3580		36.200		5281.580		16.57		362000

		155		45.00		0.01449		10.990		13.1500		54.560		67.7100		36.200		5245.380		16.46		362000

		156		45.00		0.01439		11.050		13.1500		54.912		68.0620		36.200		5209.180		16.34		362000

		157		45.00		0.01430		11.110		13.1500		55.264		68.4140		32.580		5176.600		16.24		362000

		158		45.00		0.01421		11.170		13.1500		55.616		68.7660		32.580		5144.020		16.14		362000

		159		45.00		0.01411		11.230		13.1500		55.968		69.1180		36.200		5107.820		16.02		362000

		160		45.00		0.01402		11.290		13.1500		56.320		69.4700		32.580		5075.240		15.92		362000

		161		45.00		0.01393		11.350		13.1500		56.672		69.8220		32.580		5042.660		15.82		362000

		162		45.00		0.01384		11.410		13.1500		57.024		70.1740		32.580		5010.080		15.72		362000

		163		45.00		0.01375		11.470		13.1500		57.376		70.5260		32.580		4977.500		15.62		362000

		164		45.00		0.01367		11.530		13.1500		57.728		70.8780		28.960		4948.540		15.52		362000

		165		45.00		0.01358		11.600		13.1500		58.080		71.2300		32.580		4915.960		15.42		362000

		166		45.00		0.01350		11.660		13.1500		58.432		71.5820		28.960		4887.000		15.33		362000

		167		45.00		0.01341		11.720		13.1500		58.784		71.9340		32.580		4854.420		15.23		362000

		168		45.00		0.01333		11.780		13.1500		59.136		72.2860		28.960		4825.460		15.14		362000

		169		45.00		0.01325		11.840		13.1500		59.488		72.6380		28.960		4796.500		15.05		362000

		170		45.00		0.01317		11.900		13.1500		59.840		72.9900		28.960		4767.540		14.96		362000

		171		45.00		0.01309		11.960		13.1500		60.192		73.3420		28.960		4738.580		14.87		362000

		172		45.00		0.01301		12.030		13.1500		60.544		73.6940		28.960		4709.620		14.78		362000

		173		45.00		0.01293		12.090		13.1500		60.896		74.0460		28.960		4680.660		14.68		362000

		174		45.00		0.01286		12.150		13.1500		61.248		74.3980		25.340		4655.320		14.60		362000

		175		45.00		0.01278		12.210		13.1500		61.600		74.7500		28.960		4626.360		14.51		362000

		176		45.00		0.01271		12.270		13.1500		61.952		75.1020		25.340		4601.020		14.43		362000

		177		45.00		0.01263		12.330		13.1500		62.304		75.4540		28.960		4572.060		14.34		362000

		178		45.00		0.01256		12.400		13.1500		62.656		75.8060		25.340		4546.720		14.26		362000

		179		45.00		0.01249		12.460		13.1500		63.008		76.1580		25.340		4521.380		14.18		362000

		180		45.00		0.01242		12.540		13.1500		63.360		76.5100		25.340		4496.040		14.11		362000

		181		45.00		0.01235		12.580		13.1500		63.712		76.8620		25.340		4470.700		14.03		362000

		182		45.00		0.01228		12.640		13.1500		64.064		77.2140		25.340		4445.360		13.95		362000

		183		45.00		0.01221		12.710		13.1500		64.416		77.5660		25.340		4420.020		13.87		362000

		184		45.00		0.01214		12.770		13.1500		64.768		77.9180		25.340		4394.680		13.79		362000

		185		45.00		0.01207		12.830		13.1500		65.120		78.2700		25.340		4369.340		13.71		362000

		186		45.00		0.01201		12.890		13.1500		65.472		78.6220		21.720		4347.620		13.64		362000

		187		45.00		0.01194		12.960		13.1500		65.824		78.9740		25.340		4322.280		13.56		362000

		188		45.00		0.01187		13.020		13.1500		66.176		79.3260		25.340		4296.940		13.48		362000

		189		45.00		0.01181		13.080		13.1500		66.528		79.6780		21.720		4275.220		13.41		362000

		190		45.00		0.01175		13.140		13.1500		66.880		80.0300		21.720		4253.500		13.34		362000

		191		45.00		0.01168		13.210		13.1500		67.232		80.3820		25.340		4228.160		13.26		362000

		192		45.00		0.01162		13.270		13.1500		67.584		80.7340		21.720		4206.440		13.20		362000

		193		45.00		0.01156		13.330		13.1500		67.936		81.0860		21.720		4184.720		13.13		362000

		194		45.00		0.01150		13.400		13.1500		68.288		81.4380		21.720		4163.000		13.06		362000

		195		45.00		0.01144		13.460		13.1500		68.640		81.7900		21.720		4141.280		12.99		362000

		196		45.00		0.01138		13.520		13.1500		68.992		82.1420		21.720		4119.560		12.92		362000

		197		45.00		0.01132		13.580		13.1500		69.344		82.4940		21.720		4097.840		12.86		362000

		198		45.00		0.01126		13.650		13.1500		69.696		82.8460		21.720		4076.120		12.79		362000

		199		45.00		0.01120		13.710		13.1500		70.048		83.1980		21.720		4054.400		12.72		362000

		200		45.00		0.01115		13.770		13.1500		70.400		83.5500		18.100		4036.300		12.66		362000
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										ENTHALPY INPUT VS. PRESSURE BUILD UP IN He VESSEL

										Initial		Added										He vessel

		time		Pressure		Density		Temperature		Enthalpy		Enthalpy		Total		mass flow rate		net He		total He mass remain		volume

		t		P		r		T		Ho				Enthalpy H		exhausted		mass in vessel		in vessel		VHe

		(sec)		(psia)		(g/cc)		(degK)		(J/g)		(J/g)		(J/g)		(g/sec)		(g)		%		(cc)

		0		18.89		0.08810		4.500		13.1500		0.000		13.1500		0.000		31875.000		100.00		362000

		1		19.75		0.08810		4.551		13.1500		0.352		13.5020		0.000		31875.000		100.00		362000

		2		20.61		0.08810		4.601		13.1500		0.704		13.8540		0.000		31875.000		100.00		362000

		3		21.48		0.08810		4.650		13.1500		1.056		14.2060		0.000		31875.000		100.00		362000

		4		22.35		0.08810		4.698		13.1500		1.408		14.5580		0.000		31875.000		100.00		362000

		5		23.22		0.08810		4.745		13.1500		1.760		14.9100		0.000		31875.000		100.00		362000

		6		24.1		0.08810		4.790		13.1500		2.112		15.2620		0.000		31875.000		100.00		362000

		7		24.97		0.08810		4.835		13.1500		2.464		15.6140		0.000		31875.000		100.00		362000

		8		25.83		0.08810		4.877		13.1500		2.816		15.9660		0.000		31875.000		100.00		362000

		9		26.69		0.08810		4.919		13.1500		3.168		16.3180		0.000		31875.000		100.00		362000

		10		27.54		0.08810		4.959		13.1500		3.520		16.6700		0.000		31875.000		100.00		362000

		11		28.39		0.08810		4.998		13.1500		3.872		17.0220		0.000		31875.000		100.00		362000

		12		29.24		0.08810		5.037		13.1500		4.224		17.3740		0.000		31875.000		100.00		362000

		13		30.1		0.08810		5.074		13.1500		4.576		17.7260		0.000		31875.000		100.00		362000

		14		30.93		0.08810		5.110		13.1500		4.928		18.0780		0.000		31875.000		100.00		362000

		15		31.74		0.08810		5.144		13.1500		5.280		18.4300		0.000		31875.000		100.00		362000

		16		33.49		0.08810		5.201		13.1500		5.632		18.7820		0.000		31875.000		100.00		362000

		17		35.72		0.08810		5.265		13.1500		5.984		19.1340		0.000		31875.000		100.00		362000

		18		37.95		0.08810		5.328		13.1500		6.336		19.4860		0.000		31875.000		100.00		362000

		19		40.19		0.08810		5.392		13.1500		6.688		19.8380		0.000		31875.000		100.00		362000

		20		42.43		0.08810		5.456		13.1500		7.040		20.1900		0.000		31875.000		100.00		362000

		21		44.67		0.08810		5.519		13.1500		7.392		20.5420		0.000		31875.000		100.00		362000

		22		45.00		0.08657		5.541		13.1500		7.744		20.8940		536.660		31338.340		98.32		362000

		23		45.00		0.08479		5.540		13.1500		8.096		21.2460		644.360		30693.980		96.29		362000

		24		45.00		0.08304		5.567		13.1500		8.448		21.5980		633.500		30060.480		94.31		362000

		25		45.00		0.08130		5.579		13.1500		8.800		21.9500		629.880		29430.600		92.33		362000

		26		45.00		0.07959		5.591		13.1500		9.152		22.3020		619.020		28811.580		90.39		362000

		27		45.00		0.07791		5.602		13.1500		9.504		22.6540		608.160		28203.420		88.48		362000

		28		45.00		0.07625		5.614		13.1500		9.856		23.0060		600.920		27602.500		86.60		362000

		29		45.00		0.07463		5.625		13.1500		10.208		23.3580		586.440		27016.060		84.76		362000

		30		45.00		0.07303		5.637		13.1500		10.560		23.7100		579.200		26436.860		82.94		362000

		31		45.00		0.07147		5.648		13.1500		10.912		24.0620		564.720		25872.140		81.17		362000

		32		45.00		0.06994		5.660		13.1500		11.264		24.4140		553.860		25318.280		79.43		362000

		33		45.00		0.06845		5.671		13.1500		11.616		24.7660		539.380		24778.900		77.74		362000

		34		45.00		0.06698		5.683		13.1500		11.968		25.1180		532.140		24246.760		76.07		362000

		35		45.00		0.06555		5.696		13.1500		12.320		25.4700		517.660		23729.100		74.44		362000

		36		45.00		0.06416		5.708		13.1500		12.672		25.8220		503.180		23225.920		72.87		362000

		37		45.00		0.06279		5.721		13.1500		13.024		26.1740		495.940		22729.980		71.31		362000

		38		45.00		0.06146		5.735		13.1500		13.376		26.5260		481.460		22248.520		69.80		362000

		39		45.00		0.06017		5.748		13.1500		13.728		26.8780		466.980		21781.540		68.33		362000

		40		45.00		0.05890		5.763		13.1500		14.080		27.2300		459.740		21321.800		66.89		362000

		41		45.00		0.05767		5.777		13.1500		14.432		27.5820		445.260		20876.540		65.50		362000

		42		45.00		0.05647		5.793		13.1500		14.784		27.9340		434.400		20442.140		64.13		362000

		43		45.00		0.05530		5.808		13.1500		15.136		28.2860		423.540		20018.600		62.80		362000

		44		45.00		0.05417		5.825		13.1500		15.488		28.6380		409.060		19609.540		61.52		362000

		45		45.00		0.05306		5.842		13.1500		15.840		28.9900		401.820		19207.720		60.26		362000

		46		45.00		0.05199		5.860		13.1500		16.192		29.3420		387.340		18820.380		59.04		362000

		47		45.00		0.05094		5.878		13.1500		16.544		29.6940		380.100		18440.280		57.85		362000

		48		45.00		0.04993		5.898		13.1500		16.896		30.0460		365.620		18074.660		56.70		362000

		49		45.00		0.04894		5.918		13.1500		17.248		30.3980		358.380		17716.280		55.58		362000

		50		45.00		0.04798		5.938		13.1500		17.600		30.7500		347.520		17368.760		54.49		362000

		51		45.00		0.04705		5.960		13.1500		17.952		31.1020		336.660		17032.100		53.43		362000

		52		45.00		0.04615		5.982		13.1500		18.304		31.4540		325.800		16706.300		52.41		362000

		53		45.00		0.04528		6.005		13.1500		18.656		31.8060		314.940		16391.360		51.42		362000

		54		45.00		0.04443		6.029		13.1500		19.008		32.1580		307.700		16083.660		50.46		362000

		55		45.00		0.04360		6.054		13.1500		19.360		32.5100		300.460		15783.200		49.52		362000

		56		45.00		0.04280		6.080		13.1500		19.712		32.8620		289.600		15493.600		48.61		362000

		57		45.00		0.04203		6.106		13.1500		20.064		33.2140		278.740		15214.860		47.73		362000

		58		45.00		0.04127		6.133		13.1500		20.416		33.5660		275.120		14939.740		46.87		362000

		59		45.00		0.04054		6.161		13.1500		20.768		33.9180		264.260		14675.480		46.04		362000

		60		45.00		0.03983		6.190		13.1500		21.120		34.2700		257.020		14418.460		45.23		362000

		61		45.00		0.03915		6.220		13.1500		21.472		34.6220		246.160		14172.300		44.46		362000

		62		45.00		0.03848		6.251		13.1500		21.824		34.9740		242.540		13929.760		43.70		362000

		63		45.00		0.03783		6.282		13.1500		22.176		35.3260		235.300		13694.460		42.96		362000

		64		45.00		0.03720		6.314		13.1500		22.528		35.6780		228.060		13466.400		42.25		362000

		65		45.00		0.03659		6.347		13.1500		22.880		36.0300		220.820		13245.580		41.55		362000

		66		45.00		0.03600		6.381		13.1500		23.232		36.3820		213.580		13032.000		40.88		362000

		67		45.00		0.03542		6.415		13.1500		23.584		36.7340		209.960		12822.040		40.23		362000

		68		45.00		0.03486		6.450		13.1500		23.936		37.0860		202.720		12619.320		39.59		362000

		69		45.00		0.03432		6.486		13.1500		24.288		37.4380		195.480		12423.840		38.98		362000

		70		45.00		0.03379		6.523		13.1500		24.640		37.7900		191.860		12231.980		38.37		362000

		71		45.00		0.03328		6.560		13.1500		24.992		38.1420		184.620		12047.360		37.80		362000

		72		45.00		0.03278		6.598		13.1500		25.344		38.4940		181.000		11866.360		37.23		362000

		73		45.00		0.03230		6.636		13.1500		25.696		38.8460		173.760		11692.600		36.68		362000

		74		45.00		0.03183		6.676		13.1500		26.048		39.1980		170.140		11522.460		36.15		362000

		75		45.00		0.03137		6.715		13.1500		26.400		39.5500		166.520		11355.940		35.63		362000

		76		45.00		0.03092		6.756		13.1500		26.752		39.9020		162.900		11193.040		35.12		362000

		77		45.00		0.03049		6.797		13.1500		27.104		40.2540		155.660		11037.380		34.63		362000

		78		45.00		0.03007		6.839		13.1500		27.456		40.6060		152.040		10885.340		34.15		362000

		79		45.00		0.02965		6.881		13.1500		27.808		40.9580		152.040		10733.300		33.67		362000

		80		45.00		0.02925		6.923		13.1500		28.160		41.3100		144.800		10588.500		33.22		362000

		81		45.00		0.02886		6.967		13.1500		28.512		41.6620		141.180		10447.320		32.78		362000

		82		45.00		0.02848		7.010		13.1500		28.864		42.0140		137.560		10309.760		32.34		362000

		83		45.00		0.02811		7.055		13.1500		29.216		42.3660		133.940		10175.820		31.92		362000

		84		45.00		0.02775		7.099		13.1500		29.568		42.7180		130.320		10045.500		31.52		362000

		85		45.00		0.02740		7.145		13.1500		29.920		43.0700		126.700		9918.800		31.12		362000

		86		45.00		0.02705		7.190		13.1500		30.272		43.4220		126.700		9792.100		30.72		362000

		87		45.00		0.02672		7.236		13.1500		30.624		43.7740		119.460		9672.640		30.35		362000

		88		45.00		0.02639		7.283		13.1500		30.976		44.1260		119.460		9553.180		29.97		362000

		89		45.00		0.02607		7.330		13.1500		31.328		44.4780		115.840		9437.340		29.61		362000

		90		45.00		0.02576		7.377		13.1500		31.680		44.8300		112.220		9325.120		29.26		362000

		91		45.00		0.02545		7.425		13.1500		32.032		45.1820		112.220		9212.900		28.90		362000

		92		45.00		0.02515		7.473		13.1500		32.384		45.5340		108.600		9104.300		28.56		362000

		93		45.00		0.02486		7.522		13.1500		32.736		45.8860		104.980		8999.320		28.23		362000

		94		45.00		0.02458		7.571		13.1500		33.088		46.2380		101.360		8897.960		27.92		362000

		95		45.00		0.02430		7.620		13.1500		33.440		46.5900		101.360		8796.600		27.60		362000

		96		45.00		0.02403		7.670		13.1500		33.792		46.9420		97.740		8698.860		27.29		362000

		97		45.00		0.02376		7.720		13.1500		34.144		47.2940		97.740		8601.120		26.98		362000

		98		45.00		0.02350		7.770		13.1500		34.496		47.6460		94.120		8507.000		26.69		362000

		99		45.00		0.02325		7.821		13.1500		34.848		47.9980		90.500		8416.500		26.40		362000

		100		45.00		0.02300		7.872		13.1500		35.200		48.3500		90.500		8326.000		26.12		362000

		101		45.00		0.02275		7.923		13.1500		35.552		48.7020		90.500		8235.500		25.84		362000

		102		45.00		0.02252		7.974		13.1500		35.904		49.0540		83.260		8152.240		25.58		362000

		103		45.00		0.02228		8.026		13.1500		36.256		49.4060		86.880		8065.360		25.30		362000

		104		45.00		0.02205		8.078		13.1500		36.608		49.7580		83.260		7982.100		25.04		362000

		105		45.00		0.02183		8.131		13.1500		36.960		50.1100		79.640		7902.460		24.79		362000

		106		45.00		0.02161		8.183		13.1500		37.312		50.4620		79.640		7822.820		24.54		362000

		107		45.00		0.02139		8.236		13.1500		37.664		50.8140		79.640		7743.180		24.29		362000

		108		45.00		0.02118		8.290		13.1500		38.016		51.1660		76.020		7667.160		24.05		362000

		109		45.00		0.02098		8.343		13.1500		38.368		51.5180		72.400		7594.760		23.83		362000

		110		45.00		0.02077		8.397		13.1500		38.720		51.8700		76.020		7518.740		23.59		362000

		111		45.00		0.02057		8.451		13.1500		39.072		52.2220		72.400		7446.340		23.36		362000

		112		45.00		0.02038		8.505		13.1500		39.424		52.5740		68.780		7377.560		23.15		362000

		113		45.00		0.02019		8.559		13.1500		39.776		52.9260		68.780		7308.780		22.93		362000

		114		45.00		0.02000		8.614		13.1500		40.128		53.2780		68.780		7240.000		22.71		362000

		115		45.00		0.01981		8.668		13.1500		40.480		53.6300		68.780		7171.220		22.50		362000

		116		45.00		0.01963		8.723		13.1500		40.832		53.9820		65.160		7106.060		22.29		362000

		117		45.00		0.01946		8.779		13.1500		41.184		54.3340		61.540		7044.520		22.10		362000

		118		45.00		0.01928		8.834		13.1500		41.536		54.6860		65.160		6979.360		21.90		362000

		119		45.00		0.01911		8.890		13.1500		41.888		55.0380		61.540		6917.820		21.70		362000

		120		45.00		0.01894		8.945		13.1500		42.240		55.3900		61.540		6856.280		21.51		362000

		121		45.00		0.01878		9.001		13.1500		42.592		55.7420		57.920		6798.360		21.33		362000

		122		45.00		0.01861		9.057		13.1500		42.944		56.0940		61.540		6736.820		21.14		362000

		123		45.00		0.01845		9.114		13.1500		43.296		56.4460		57.920		6678.900		20.95		362000

		124		45.00		0.01830		9.170		13.1500		43.648		56.7980		54.300		6624.600		20.78		362000

		125		45.00		0.01814		9.227		13.1500		44.000		57.1500		57.920		6566.680		20.60		362000

		126		45.00		0.01799		9.284		13.1500		44.352		57.5020		54.300		6512.380		20.43		362000

		127		45.00		0.01784		9.341		13.1500		44.704		57.8540		54.300		6458.080		20.26		362000

		128		45.00		0.01770		9.398		13.1500		45.056		58.2060		50.680		6407.400		20.10		362000

		129		45.00		0.01755		9.455		13.1500		45.408		58.5580		54.300		6353.100		19.93		362000

		130		45.00		0.01741		9.512		13.1500		45.760		58.9100		50.680		6302.420		19.77		362000

		131		45.00		0.01727		9.570		13.1500		46.112		59.2620		50.680		6251.740		19.61		362000

		132		45.00		0.01713		9.628		13.1500		46.464		59.6140		50.680		6201.060		19.45		362000

		133		45.00		0.01700		9.686		13.1500		46.816		59.9660		47.060		6154.000		19.31		362000

		134		45.00		0.01686		9.744		13.1500		47.168		60.3180		50.680		6103.320		19.15		362000

		135		45.00		0.01673		9.802		13.1500		47.520		60.6700		47.060		6056.260		19.00		362000

		136		45.00		0.01660		9.860		13.1500		47.872		61.0220		47.060		6009.200		18.85		362000

		137		45.00		0.01648		9.918		13.1500		48.224		61.3740		43.440		5965.760		18.72		362000

		138		45.00		0.01635		9.977		13.1500		48.576		61.7260		47.060		5918.700		18.57		362000

		139		45.00		0.01623		10.040		13.1500		48.928		62.0780		43.440		5875.260		18.43		362000

		140		45.00		0.01611		10.090		13.1500		49.280		62.4300		43.440		5831.820		18.30		362000

		141		45.00		0.01599		10.150		13.1500		49.632		62.7820		43.440		5788.380		18.16		362000

		142		45.00		0.01587		10.210		13.1500		49.984		63.1340		43.440		5744.940		18.02		362000

		143		45.00		0.01576		10.270		13.1500		50.336		63.4860		39.820		5705.120		17.90		362000

		144		45.00		0.01564		10.330		13.1500		50.688		63.8380		43.440		5661.680		17.76		362000

		145		45.00		0.01553		10.390		13.1500		51.040		64.1900		39.820		5621.860		17.64		362000

		146		45.00		0.01542		10.450		13.1500		51.392		64.5420		39.820		5582.040		17.51		362000

		147		45.00		0.01531		10.510		13.1500		51.744		64.8940		39.820		5542.220		17.39		362000

		148		45.00		0.01520		10.570		13.1500		52.096		65.2460		39.820		5502.400		17.26		362000

		149		45.00		0.01510		10.630		13.1500		52.448		65.5980		36.200		5466.200		17.15		362000

		150		45.00		0.01499		10.690		13.1500		52.800		65.9500		39.820		5426.380		17.02		362000

		151		45.00		0.01489		10.750		13.1500		53.152		66.3020		36.200		5390.180		16.91		362000

		152		45.00		0.01479		10.810		13.1500		53.504		66.6540		36.200		5353.980		16.80		362000

		153		45.00		0.01469		10.870		13.1500		53.856		67.0060		36.200		5317.780		16.68		362000

		154		45.00		0.01459		10.930		13.1500		54.208		67.3580		36.200		5281.580		16.57		362000

		155		45.00		0.01449		10.990		13.1500		54.560		67.7100		36.200		5245.380		16.46		362000

		156		45.00		0.01439		11.050		13.1500		54.912		68.0620		36.200		5209.180		16.34		362000

		157		45.00		0.01430		11.110		13.1500		55.264		68.4140		32.580		5176.600		16.24		362000

		158		45.00		0.01421		11.170		13.1500		55.616		68.7660		32.580		5144.020		16.14		362000

		159		45.00		0.01411		11.230		13.1500		55.968		69.1180		36.200		5107.820		16.02		362000

		160		45.00		0.01402		11.290		13.1500		56.320		69.4700		32.580		5075.240		15.92		362000

		161		45.00		0.01393		11.350		13.1500		56.672		69.8220		32.580		5042.660		15.82		362000

		162		45.00		0.01384		11.410		13.1500		57.024		70.1740		32.580		5010.080		15.72		362000

		163		45.00		0.01375		11.470		13.1500		57.376		70.5260		32.580		4977.500		15.62		362000

		164		45.00		0.01367		11.530		13.1500		57.728		70.8780		28.960		4948.540		15.52		362000

		165		45.00		0.01358		11.600		13.1500		58.080		71.2300		32.580		4915.960		15.42		362000

		166		45.00		0.01350		11.660		13.1500		58.432		71.5820		28.960		4887.000		15.33		362000

		167		45.00		0.01341		11.720		13.1500		58.784		71.9340		32.580		4854.420		15.23		362000

		168		45.00		0.01333		11.780		13.1500		59.136		72.2860		28.960		4825.460		15.14		362000

		169		45.00		0.01325		11.840		13.1500		59.488		72.6380		28.960		4796.500		15.05		362000

		170		45.00		0.01317		11.900		13.1500		59.840		72.9900		28.960		4767.540		14.96		362000

		171		45.00		0.01309		11.960		13.1500		60.192		73.3420		28.960		4738.580		14.87		362000

		172		45.00		0.01301		12.030		13.1500		60.544		73.6940		28.960		4709.620		14.78		362000

		173		45.00		0.01293		12.090		13.1500		60.896		74.0460		28.960		4680.660		14.68		362000

		174		45.00		0.01286		12.150		13.1500		61.248		74.3980		25.340		4655.320		14.60		362000

		175		45.00		0.01278		12.210		13.1500		61.600		74.7500		28.960		4626.360		14.51		362000

		176		45.00		0.01271		12.270		13.1500		61.952		75.1020		25.340		4601.020		14.43		362000

		177		45.00		0.01263		12.330		13.1500		62.304		75.4540		28.960		4572.060		14.34		362000

		178		45.00		0.01256		12.400		13.1500		62.656		75.8060		25.340		4546.720		14.26		362000

		179		45.00		0.01249		12.460		13.1500		63.008		76.1580		25.340		4521.380		14.18		362000
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		186		45.00		0.01201		12.890		13.1500		65.472		78.6220		21.720		4347.620		13.64		362000

		187		45.00		0.01194		12.960		13.1500		65.824		78.9740		25.340		4322.280		13.56		362000

		188		45.00		0.01187		13.020		13.1500		66.176		79.3260		25.340		4296.940		13.48		362000

		189		45.00		0.01181		13.080		13.1500		66.528		79.6780		21.720		4275.220		13.41		362000

		190		45.00		0.01175		13.140		13.1500		66.880		80.0300		21.720		4253.500		13.34		362000

		191		45.00		0.01168		13.210		13.1500		67.232		80.3820		25.340		4228.160		13.26		362000

		192		45.00		0.01162		13.270		13.1500		67.584		80.7340		21.720		4206.440		13.20		362000

		193		45.00		0.01156		13.330		13.1500		67.936		81.0860		21.720		4184.720		13.13		362000

		194		45.00		0.01150		13.400		13.1500		68.288		81.4380		21.720		4163.000		13.06		362000

		195		45.00		0.01144		13.460		13.1500		68.640		81.7900		21.720		4141.280		12.99		362000

		196		45.00		0.01138		13.520		13.1500		68.992		82.1420		21.720		4119.560		12.92		362000

		197		45.00		0.01132		13.580		13.1500		69.344		82.4940		21.720		4097.840		12.86		362000

		198		45.00		0.01126		13.650		13.1500		69.696		82.8460		21.720		4076.120		12.79		362000

		199		45.00		0.01120		13.710		13.1500		70.048		83.1980		21.720		4054.400		12.72		362000

		200		45.00		0.01115		13.770		13.1500		70.400		83.5500		18.100		4036.300		12.66		362000
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										ENTHALPY INPUT VS. PRESSURE BUILD UP IN He VESSEL

										Initial		Added										He vessel

		time		Pressure		Density		Temperature		Enthalpy		Enthalpy		Total		mass flow rate		net He		total He mass remain		volume

		t		P		r		T		Ho				Enthalpy H		exhausted		mass in vessel		in vessel		VHe

		(sec)		(psia)		(g/cc)		(degK)		(J/g)		(J/g)		(J/g)		(g/sec)		(g)		%		(cc)

		0		18.89		0.08810		4.500		13.1500		0.000		13.1500		0.000		31875.000		100.00		362000

		1		19.75		0.08810		4.551		13.1500		0.352		13.5020		0.000		31875.000		100.00		362000

		2		20.61		0.08810		4.601		13.1500		0.704		13.8540		0.000		31875.000		100.00		362000

		3		21.48		0.08810		4.650		13.1500		1.056		14.2060		0.000		31875.000		100.00		362000

		4		22.35		0.08810		4.698		13.1500		1.408		14.5580		0.000		31875.000		100.00		362000

		5		23.22		0.08810		4.745		13.1500		1.760		14.9100		0.000		31875.000		100.00		362000

		6		24.1		0.08810		4.790		13.1500		2.112		15.2620		0.000		31875.000		100.00		362000

		7		24.97		0.08810		4.835		13.1500		2.464		15.6140		0.000		31875.000		100.00		362000

		8		25.83		0.08810		4.877		13.1500		2.816		15.9660		0.000		31875.000		100.00		362000

		9		26.69		0.08810		4.919		13.1500		3.168		16.3180		0.000		31875.000		100.00		362000

		10		27.54		0.08810		4.959		13.1500		3.520		16.6700		0.000		31875.000		100.00		362000

		11		28.39		0.08810		4.998		13.1500		3.872		17.0220		0.000		31875.000		100.00		362000

		12		29.24		0.08810		5.037		13.1500		4.224		17.3740		0.000		31875.000		100.00		362000

		13		30.1		0.08810		5.074		13.1500		4.576		17.7260		0.000		31875.000		100.00		362000

		14		30.93		0.08810		5.110		13.1500		4.928		18.0780		0.000		31875.000		100.00		362000

		15		31.74		0.08810		5.144		13.1500		5.280		18.4300		0.000		31875.000		100.00		362000

		16		33.49		0.08810		5.201		13.1500		5.632		18.7820		0.000		31875.000		100.00		362000

		17		35.72		0.08810		5.265		13.1500		5.984		19.1340		0.000		31875.000		100.00		362000

		18		37.95		0.08810		5.328		13.1500		6.336		19.4860		0.000		31875.000		100.00		362000

		19		40.19		0.08810		5.392		13.1500		6.688		19.8380		0.000		31875.000		100.00		362000

		20		42.43		0.08810		5.456		13.1500		7.040		20.1900		0.000		31875.000		100.00		362000

		21		44.67		0.08810		5.519		13.1500		7.392		20.5420		0.000		31875.000		100.00		362000

		22		45.00		0.08657		5.541		13.1500		7.744		20.8940		536.660		31338.340		98.32		362000

		23		45.00		0.08479		5.540		13.1500		8.096		21.2460		644.360		30693.980		96.29		362000

		24		45.00		0.08304		5.567		13.1500		8.448		21.5980		633.500		30060.480		94.31		362000

		25		45.00		0.08130		5.579		13.1500		8.800		21.9500		629.880		29430.600		92.33		362000

		26		45.00		0.07959		5.591		13.1500		9.152		22.3020		619.020		28811.580		90.39		362000

		27		45.00		0.07791		5.602		13.1500		9.504		22.6540		608.160		28203.420		88.48		362000

		28		45.00		0.07625		5.614		13.1500		9.856		23.0060		600.920		27602.500		86.60		362000

		29		45.00		0.07463		5.625		13.1500		10.208		23.3580		586.440		27016.060		84.76		362000

		30		45.00		0.07303		5.637		13.1500		10.560		23.7100		579.200		26436.860		82.94		362000

		31		45.00		0.07147		5.648		13.1500		10.912		24.0620		564.720		25872.140		81.17		362000

		32		45.00		0.06994		5.660		13.1500		11.264		24.4140		553.860		25318.280		79.43		362000

		33		45.00		0.06845		5.671		13.1500		11.616		24.7660		539.380		24778.900		77.74		362000

		34		45.00		0.06698		5.683		13.1500		11.968		25.1180		532.140		24246.760		76.07		362000

		35		45.00		0.06555		5.696		13.1500		12.320		25.4700		517.660		23729.100		74.44		362000

		36		45.00		0.06416		5.708		13.1500		12.672		25.8220		503.180		23225.920		72.87		362000

		37		45.00		0.06279		5.721		13.1500		13.024		26.1740		495.940		22729.980		71.31		362000

		38		45.00		0.06146		5.735		13.1500		13.376		26.5260		481.460		22248.520		69.80		362000

		39		45.00		0.06017		5.748		13.1500		13.728		26.8780		466.980		21781.540		68.33		362000

		40		45.00		0.05890		5.763		13.1500		14.080		27.2300		459.740		21321.800		66.89		362000

		41		45.00		0.05767		5.777		13.1500		14.432		27.5820		445.260		20876.540		65.50		362000

		42		45.00		0.05647		5.793		13.1500		14.784		27.9340		434.400		20442.140		64.13		362000

		43		45.00		0.05530		5.808		13.1500		15.136		28.2860		423.540		20018.600		62.80		362000

		44		45.00		0.05417		5.825		13.1500		15.488		28.6380		409.060		19609.540		61.52		362000

		45		45.00		0.05306		5.842		13.1500		15.840		28.9900		401.820		19207.720		60.26		362000

		46		45.00		0.05199		5.860		13.1500		16.192		29.3420		387.340		18820.380		59.04		362000

		47		45.00		0.05094		5.878		13.1500		16.544		29.6940		380.100		18440.280		57.85		362000

		48		45.00		0.04993		5.898		13.1500		16.896		30.0460		365.620		18074.660		56.70		362000

		49		45.00		0.04894		5.918		13.1500		17.248		30.3980		358.380		17716.280		55.58		362000

		50		45.00		0.04798		5.938		13.1500		17.600		30.7500		347.520		17368.760		54.49		362000

		51		45.00		0.04705		5.960		13.1500		17.952		31.1020		336.660		17032.100		53.43		362000

		52		45.00		0.04615		5.982		13.1500		18.304		31.4540		325.800		16706.300		52.41		362000

		53		45.00		0.04528		6.005		13.1500		18.656		31.8060		314.940		16391.360		51.42		362000

		54		45.00		0.04443		6.029		13.1500		19.008		32.1580		307.700		16083.660		50.46		362000

		55		45.00		0.04360		6.054		13.1500		19.360		32.5100		300.460		15783.200		49.52		362000

		56		45.00		0.04280		6.080		13.1500		19.712		32.8620		289.600		15493.600		48.61		362000

		57		45.00		0.04203		6.106		13.1500		20.064		33.2140		278.740		15214.860		47.73		362000

		58		45.00		0.04127		6.133		13.1500		20.416		33.5660		275.120		14939.740		46.87		362000

		59		45.00		0.04054		6.161		13.1500		20.768		33.9180		264.260		14675.480		46.04		362000

		60		45.00		0.03983		6.190		13.1500		21.120		34.2700		257.020		14418.460		45.23		362000

		61		45.00		0.03915		6.220		13.1500		21.472		34.6220		246.160		14172.300		44.46		362000

		62		45.00		0.03848		6.251		13.1500		21.824		34.9740		242.540		13929.760		43.70		362000

		63		45.00		0.03783		6.282		13.1500		22.176		35.3260		235.300		13694.460		42.96		362000

		64		45.00		0.03720		6.314		13.1500		22.528		35.6780		228.060		13466.400		42.25		362000

		65		45.00		0.03659		6.347		13.1500		22.880		36.0300		220.820		13245.580		41.55		362000

		66		45.00		0.03600		6.381		13.1500		23.232		36.3820		213.580		13032.000		40.88		362000

		67		45.00		0.03542		6.415		13.1500		23.584		36.7340		209.960		12822.040		40.23		362000

		68		45.00		0.03486		6.450		13.1500		23.936		37.0860		202.720		12619.320		39.59		362000

		69		45.00		0.03432		6.486		13.1500		24.288		37.4380		195.480		12423.840		38.98		362000

		70		45.00		0.03379		6.523		13.1500		24.640		37.7900		191.860		12231.980		38.37		362000

		71		45.00		0.03328		6.560		13.1500		24.992		38.1420		184.620		12047.360		37.80		362000

		72		45.00		0.03278		6.598		13.1500		25.344		38.4940		181.000		11866.360		37.23		362000

		73		45.00		0.03230		6.636		13.1500		25.696		38.8460		173.760		11692.600		36.68		362000

		74		45.00		0.03183		6.676		13.1500		26.048		39.1980		170.140		11522.460		36.15		362000

		75		45.00		0.03137		6.715		13.1500		26.400		39.5500		166.520		11355.940		35.63		362000

		76		45.00		0.03092		6.756		13.1500		26.752		39.9020		162.900		11193.040		35.12		362000

		77		45.00		0.03049		6.797		13.1500		27.104		40.2540		155.660		11037.380		34.63		362000

		78		45.00		0.03007		6.839		13.1500		27.456		40.6060		152.040		10885.340		34.15		362000

		79		45.00		0.02965		6.881		13.1500		27.808		40.9580		152.040		10733.300		33.67		362000

		80		45.00		0.02925		6.923		13.1500		28.160		41.3100		144.800		10588.500		33.22		362000

		81		45.00		0.02886		6.967		13.1500		28.512		41.6620		141.180		10447.320		32.78		362000

		82		45.00		0.02848		7.010		13.1500		28.864		42.0140		137.560		10309.760		32.34		362000

		83		45.00		0.02811		7.055		13.1500		29.216		42.3660		133.940		10175.820		31.92		362000

		84		45.00		0.02775		7.099		13.1500		29.568		42.7180		130.320		10045.500		31.52		362000

		85		45.00		0.02740		7.145		13.1500		29.920		43.0700		126.700		9918.800		31.12		362000

		86		45.00		0.02705		7.190		13.1500		30.272		43.4220		126.700		9792.100		30.72		362000

		87		45.00		0.02672		7.236		13.1500		30.624		43.7740		119.460		9672.640		30.35		362000

		88		45.00		0.02639		7.283		13.1500		30.976		44.1260		119.460		9553.180		29.97		362000

		89		45.00		0.02607		7.330		13.1500		31.328		44.4780		115.840		9437.340		29.61		362000

		90		45.00		0.02576		7.377		13.1500		31.680		44.8300		112.220		9325.120		29.26		362000

		91		45.00		0.02545		7.425		13.1500		32.032		45.1820		112.220		9212.900		28.90		362000

		92		45.00		0.02515		7.473		13.1500		32.384		45.5340		108.600		9104.300		28.56		362000

		93		45.00		0.02486		7.522		13.1500		32.736		45.8860		104.980		8999.320		28.23		362000

		94		45.00		0.02458		7.571		13.1500		33.088		46.2380		101.360		8897.960		27.92		362000

		95		45.00		0.02430		7.620		13.1500		33.440		46.5900		101.360		8796.600		27.60		362000

		96		45.00		0.02403		7.670		13.1500		33.792		46.9420		97.740		8698.860		27.29		362000

		97		45.00		0.02376		7.720		13.1500		34.144		47.2940		97.740		8601.120		26.98		362000

		98		45.00		0.02350		7.770		13.1500		34.496		47.6460		94.120		8507.000		26.69		362000

		99		45.00		0.02325		7.821		13.1500		34.848		47.9980		90.500		8416.500		26.40		362000

		100		45.00		0.02300		7.872		13.1500		35.200		48.3500		90.500		8326.000		26.12		362000

		101		45.00		0.02275		7.923		13.1500		35.552		48.7020		90.500		8235.500		25.84		362000

		102		45.00		0.02252		7.974		13.1500		35.904		49.0540		83.260		8152.240		25.58		362000

		103		45.00		0.02228		8.026		13.1500		36.256		49.4060		86.880		8065.360		25.30		362000

		104		45.00		0.02205		8.078		13.1500		36.608		49.7580		83.260		7982.100		25.04		362000

		105		45.00		0.02183		8.131		13.1500		36.960		50.1100		79.640		7902.460		24.79		362000

		106		45.00		0.02161		8.183		13.1500		37.312		50.4620		79.640		7822.820		24.54		362000

		107		45.00		0.02139		8.236		13.1500		37.664		50.8140		79.640		7743.180		24.29		362000

		108		45.00		0.02118		8.290		13.1500		38.016		51.1660		76.020		7667.160		24.05		362000

		109		45.00		0.02098		8.343		13.1500		38.368		51.5180		72.400		7594.760		23.83		362000

		110		45.00		0.02077		8.397		13.1500		38.720		51.8700		76.020		7518.740		23.59		362000

		111		45.00		0.02057		8.451		13.1500		39.072		52.2220		72.400		7446.340		23.36		362000

		112		45.00		0.02038		8.505		13.1500		39.424		52.5740		68.780		7377.560		23.15		362000

		113		45.00		0.02019		8.559		13.1500		39.776		52.9260		68.780		7308.780		22.93		362000

		114		45.00		0.02000		8.614		13.1500		40.128		53.2780		68.780		7240.000		22.71		362000

		115		45.00		0.01981		8.668		13.1500		40.480		53.6300		68.780		7171.220		22.50		362000

		116		45.00		0.01963		8.723		13.1500		40.832		53.9820		65.160		7106.060		22.29		362000

		117		45.00		0.01946		8.779		13.1500		41.184		54.3340		61.540		7044.520		22.10		362000

		118		45.00		0.01928		8.834		13.1500		41.536		54.6860		65.160		6979.360		21.90		362000

		119		45.00		0.01911		8.890		13.1500		41.888		55.0380		61.540		6917.820		21.70		362000

		120		45.00		0.01894		8.945		13.1500		42.240		55.3900		61.540		6856.280		21.51		362000

		121		45.00		0.01878		9.001		13.1500		42.592		55.7420		57.920		6798.360		21.33		362000

		122		45.00		0.01861		9.057		13.1500		42.944		56.0940		61.540		6736.820		21.14		362000

		123		45.00		0.01845		9.114		13.1500		43.296		56.4460		57.920		6678.900		20.95		362000

		124		45.00		0.01830		9.170		13.1500		43.648		56.7980		54.300		6624.600		20.78		362000

		125		45.00		0.01814		9.227		13.1500		44.000		57.1500		57.920		6566.680		20.60		362000

		126		45.00		0.01799		9.284		13.1500		44.352		57.5020		54.300		6512.380		20.43		362000

		127		45.00		0.01784		9.341		13.1500		44.704		57.8540		54.300		6458.080		20.26		362000

		128		45.00		0.01770		9.398		13.1500		45.056		58.2060		50.680		6407.400		20.10		362000

		129		45.00		0.01755		9.455		13.1500		45.408		58.5580		54.300		6353.100		19.93		362000

		130		45.00		0.01741		9.512		13.1500		45.760		58.9100		50.680		6302.420		19.77		362000

		131		45.00		0.01727		9.570		13.1500		46.112		59.2620		50.680		6251.740		19.61		362000

		132		45.00		0.01713		9.628		13.1500		46.464		59.6140		50.680		6201.060		19.45		362000

		133		45.00		0.01700		9.686		13.1500		46.816		59.9660		47.060		6154.000		19.31		362000

		134		45.00		0.01686		9.744		13.1500		47.168		60.3180		50.680		6103.320		19.15		362000

		135		45.00		0.01673		9.802		13.1500		47.520		60.6700		47.060		6056.260		19.00		362000

		136		45.00		0.01660		9.860		13.1500		47.872		61.0220		47.060		6009.200		18.85		362000

		137		45.00		0.01648		9.918		13.1500		48.224		61.3740		43.440		5965.760		18.72		362000

		138		45.00		0.01635		9.977		13.1500		48.576		61.7260		47.060		5918.700		18.57		362000

		139		45.00		0.01623		10.040		13.1500		48.928		62.0780		43.440		5875.260		18.43		362000

		140		45.00		0.01611		10.090		13.1500		49.280		62.4300		43.440		5831.820		18.30		362000

		141		45.00		0.01599		10.150		13.1500		49.632		62.7820		43.440		5788.380		18.16		362000

		142		45.00		0.01587		10.210		13.1500		49.984		63.1340		43.440		5744.940		18.02		362000

		143		45.00		0.01576		10.270		13.1500		50.336		63.4860		39.820		5705.120		17.90		362000

		144		45.00		0.01564		10.330		13.1500		50.688		63.8380		43.440		5661.680		17.76		362000

		145		45.00		0.01553		10.390		13.1500		51.040		64.1900		39.820		5621.860		17.64		362000

		146		45.00		0.01542		10.450		13.1500		51.392		64.5420		39.820		5582.040		17.51		362000

		147		45.00		0.01531		10.510		13.1500		51.744		64.8940		39.820		5542.220		17.39		362000

		148		45.00		0.01520		10.570		13.1500		52.096		65.2460		39.820		5502.400		17.26		362000

		149		45.00		0.01510		10.630		13.1500		52.448		65.5980		36.200		5466.200		17.15		362000

		150		45.00		0.01499		10.690		13.1500		52.800		65.9500		39.820		5426.380		17.02		362000

		151		45.00		0.01489		10.750		13.1500		53.152		66.3020		36.200		5390.180		16.91		362000

		152		45.00		0.01479		10.810		13.1500		53.504		66.6540		36.200		5353.980		16.80		362000

		153		45.00		0.01469		10.870		13.1500		53.856		67.0060		36.200		5317.780		16.68		362000

		154		45.00		0.01459		10.930		13.1500		54.208		67.3580		36.200		5281.580		16.57		362000

		155		45.00		0.01449		10.990		13.1500		54.560		67.7100		36.200		5245.380		16.46		362000

		156		45.00		0.01439		11.050		13.1500		54.912		68.0620		36.200		5209.180		16.34		362000

		157		45.00		0.01430		11.110		13.1500		55.264		68.4140		32.580		5176.600		16.24		362000

		158		45.00		0.01421		11.170		13.1500		55.616		68.7660		32.580		5144.020		16.14		362000

		159		45.00		0.01411		11.230		13.1500		55.968		69.1180		36.200		5107.820		16.02		362000

		160		45.00		0.01402		11.290		13.1500		56.320		69.4700		32.580		5075.240		15.92		362000

		161		45.00		0.01393		11.350		13.1500		56.672		69.8220		32.580		5042.660		15.82		362000

		162		45.00		0.01384		11.410		13.1500		57.024		70.1740		32.580		5010.080		15.72		362000

		163		45.00		0.01375		11.470		13.1500		57.376		70.5260		32.580		4977.500		15.62		362000

		164		45.00		0.01367		11.530		13.1500		57.728		70.8780		28.960		4948.540		15.52		362000

		165		45.00		0.01358		11.600		13.1500		58.080		71.2300		32.580		4915.960		15.42		362000

		166		45.00		0.01350		11.660		13.1500		58.432		71.5820		28.960		4887.000		15.33		362000

		167		45.00		0.01341		11.720		13.1500		58.784		71.9340		32.580		4854.420		15.23		362000

		168		45.00		0.01333		11.780		13.1500		59.136		72.2860		28.960		4825.460		15.14		362000

		169		45.00		0.01325		11.840		13.1500		59.488		72.6380		28.960		4796.500		15.05		362000

		170		45.00		0.01317		11.900		13.1500		59.840		72.9900		28.960		4767.540		14.96		362000

		171		45.00		0.01309		11.960		13.1500		60.192		73.3420		28.960		4738.580		14.87		362000

		172		45.00		0.01301		12.030		13.1500		60.544		73.6940		28.960		4709.620		14.78		362000

		173		45.00		0.01293		12.090		13.1500		60.896		74.0460		28.960		4680.660		14.68		362000

		174		45.00		0.01286		12.150		13.1500		61.248		74.3980		25.340		4655.320		14.60		362000

		175		45.00		0.01278		12.210		13.1500		61.600		74.7500		28.960		4626.360		14.51		362000

		176		45.00		0.01271		12.270		13.1500		61.952		75.1020		25.340		4601.020		14.43		362000

		177		45.00		0.01263		12.330		13.1500		62.304		75.4540		28.960		4572.060		14.34		362000

		178		45.00		0.01256		12.400		13.1500		62.656		75.8060		25.340		4546.720		14.26		362000

		179		45.00		0.01249		12.460		13.1500		63.008		76.1580		25.340		4521.380		14.18		362000

		180		45.00		0.01242		12.540		13.1500		63.360		76.5100		25.340		4496.040		14.11		362000

		181		45.00		0.01235		12.580		13.1500		63.712		76.8620		25.340		4470.700		14.03		362000

		182		45.00		0.01228		12.640		13.1500		64.064		77.2140		25.340		4445.360		13.95		362000

		183		45.00		0.01221		12.710		13.1500		64.416		77.5660		25.340		4420.020		13.87		362000

		184		45.00		0.01214		12.770		13.1500		64.768		77.9180		25.340		4394.680		13.79		362000

		185		45.00		0.01207		12.830		13.1500		65.120		78.2700		25.340		4369.340		13.71		362000

		186		45.00		0.01201		12.890		13.1500		65.472		78.6220		21.720		4347.620		13.64		362000

		187		45.00		0.01194		12.960		13.1500		65.824		78.9740		25.340		4322.280		13.56		362000

		188		45.00		0.01187		13.020		13.1500		66.176		79.3260		25.340		4296.940		13.48		362000

		189		45.00		0.01181		13.080		13.1500		66.528		79.6780		21.720		4275.220		13.41		362000

		190		45.00		0.01175		13.140		13.1500		66.880		80.0300		21.720		4253.500		13.34		362000

		191		45.00		0.01168		13.210		13.1500		67.232		80.3820		25.340		4228.160		13.26		362000

		192		45.00		0.01162		13.270		13.1500		67.584		80.7340		21.720		4206.440		13.20		362000

		193		45.00		0.01156		13.330		13.1500		67.936		81.0860		21.720		4184.720		13.13		362000

		194		45.00		0.01150		13.400		13.1500		68.288		81.4380		21.720		4163.000		13.06		362000

		195		45.00		0.01144		13.460		13.1500		68.640		81.7900		21.720		4141.280		12.99		362000

		196		45.00		0.01138		13.520		13.1500		68.992		82.1420		21.720		4119.560		12.92		362000

		197		45.00		0.01132		13.580		13.1500		69.344		82.4940		21.720		4097.840		12.86		362000

		198		45.00		0.01126		13.650		13.1500		69.696		82.8460		21.720		4076.120		12.79		362000

		199		45.00		0.01120		13.710		13.1500		70.048		83.1980		21.720		4054.400		12.72		362000

		200		45.00		0.01115		13.770		13.1500		70.400		83.5500		18.100		4036.300		12.66		362000





Sheet2

		





Sheet3

		






_1101737186.xls
Chart1

		0		19.75

		0		20.61

		0		21.48

		0		22.35

		0		23.22

		0		24.1

		0		24.97

		0		25.83

		0		26.69

		0		27.54

		0		28.39

		0		29.24

		0		30.1

		0		30.93

		0		31.74

		0		33.49

		0		35.72

		0		37.95

		0		40.19

		0		42.43

		0		44.67

		0		45

		536.66		45

		644.36		45

		633.5		45

		629.88		45

		619.02		45

		608.16		45

		600.92		45

		586.44		45

		579.2		45

		564.72		45

		553.86		45

		539.38		45

		532.14		45

		517.66		45

		503.18		45

		495.94		45

		481.46		45

		466.98		45

		459.74		45

		445.26		45

		434.4		45

		423.54		45

		409.06		45

		401.82		45

		387.34		45

		380.1		45

		365.62		45

		358.38		45

		347.52		45

		336.66		45

		325.8		45

		314.94		45

		307.7		45

		300.46		45

		289.6		45

		278.74		45

		275.12		45

		264.26		45

		257.02		45

		246.16		45

		242.54		45

		235.3		45

		228.06		45

		220.82		45

		213.58		45

		209.96		45

		202.72		45

		195.48		45

		191.86		45

		184.62		45

		181		45

		173.76		45

		170.14		45

		166.52		45

		162.9		45

		155.66		45

		152.04		45

		152.04		45

		144.8		45

		141.18		45

		137.56		45

		133.94		45

		130.32		45

		126.7		45

		126.7		45

		119.46		45

		119.46		45

		115.84		45

		112.22		45

		112.22		45

		108.6		45

		104.98		45

		101.36		45

		101.36		45

		97.74		45

		97.74		45

		94.12		45

		90.5		45

		90.5		45

		90.5		45

		83.26		45

		86.88		45

		83.26		45

		79.64		45

		79.64		45

		79.64		45

		76.02		45

		72.4		45

		76.02		45

		72.4		45

		68.78		45

		68.78		45

		68.78		45

		68.78		45

		65.16		45

		61.54		45

		65.16		45

		61.54		45

		61.54		45

		57.92		45

		61.54		45

		57.92		45

		54.3		45

		57.92		45

		54.3		45

		54.3		45

		50.68		45

		54.3		45

		50.68		45

		50.68		45

		50.68		45

		47.06		45

		50.68		45

		47.06		45

		47.06		45

		43.44		45

		47.06		45

		43.44		45

		43.44		45

		43.44		45

		43.44		45

		39.82		45

		43.44		45

		39.82		45

		39.82		45

		39.82		45

		39.82		45

		36.2		45

		39.82		45

		36.2		45

		36.2		45

		36.2		45

		36.2		45

		36.2		45

		36.2		45

		32.58		45

		32.58		45

		36.2		45

		32.58		45

		32.58		45

		32.58		45

		32.58		45

		28.96		45

		32.58		45

		28.96		45

		32.58		45

		28.96		45

		28.96		45

		28.96		45

		28.96		45

		28.96		45

		28.96		45

		25.34		45

		28.96		45

		25.34		45

		28.96		45

		25.34		45

		25.34		45

		25.34		45

		25.34		45

		25.34		45

		25.34		45

		25.34		45

		25.34		45

		21.72		45

		25.34		45

		25.34		45

		21.72		45

		21.72		45

		25.34		45

		21.72		45

		21.72		45

		21.72		45

		21.72		45

		21.72		45

		21.72		45

		21.72		45

		21.72		45

		18.1



mass flow rate exhausted (g/sec)

Pressure P     (psia) 18.89

Duration (sec)

exhaust flow rate (g/sec)

He press. in vessel (psia)

Mass Flow rate Vs Pressure



Chart2

		Duration (sec)		Duration (sec)

		0		20.61

		0		21.48

		0		22.35

		0		23.22

		0		24.1

		0		24.97

		0		25.83

		0		26.69

		0		27.54

		0		28.39

		0		29.24

		0		30.1

		0		30.93

		0		31.74

		0		33.49

		0		35.72

		0		37.95

		0		40.19

		0		42.43

		0		44.67

		0		45

		536.66		45

		644.36		45

		633.5		45

		629.88		45

		619.02		45

		608.16		45

		600.92		45

		586.44		45

		579.2		45

		564.72		45

		553.86		45

		539.38		45

		532.14		45

		517.66		45

		503.18		45

		495.94		45

		481.46		45

		466.98		45

		459.74		45

		445.26		45

		434.4		45

		423.54		45

		409.06		45

		401.82		45

		387.34		45

		380.1		45

		365.62		45

		358.38		45

		347.52		45

		336.66		45

		325.8		45

		314.94		45

		307.7		45

		300.46		45

		289.6		45

		278.74		45

		275.12		45

		264.26		45

		257.02		45

		246.16		45

		242.54		45

		235.3		45

		228.06		45

		220.82		45

		213.58		45

		209.96		45

		202.72		45

		195.48		45

		191.86		45

		184.62		45

		181		45

		173.76		45

		170.14		45

		166.52		45

		162.9		45

		155.66		45

		152.04		45

		152.04		45

		144.8		45

		141.18		45

		137.56		45

		133.94		45

		130.32		45

		126.7		45

		126.7		45

		119.46		45

		119.46		45

		115.84		45

		112.22		45

		112.22		45

		108.6		45

		104.98		45

		101.36		45

		101.36		45

		97.74		45

		97.74		45

		94.12		45

		90.5		45

		90.5		45

		90.5		45

		83.26		45

		86.88		45

		83.26		45

		79.64		45

		79.64		45

		79.64		45

		76.02		45

		72.4		45

		76.02		45

		72.4		45

		68.78		45

		68.78		45

		68.78		45

		68.78		45

		65.16		45

		61.54		45

		65.16		45

		61.54		45

		61.54		45

		57.92		45

		61.54		45

		57.92		45

		54.3		45

		57.92		45

		54.3		45

		54.3		45

		50.68		45

		54.3		45

		50.68		45

		50.68		45

		50.68		45

		47.06		45

		50.68		45

		47.06		45

		47.06		45

		43.44		45

		47.06		45

		43.44		45

		43.44		45

		43.44		45

		43.44		45

		39.82		45

		43.44		45

		39.82		45

		39.82		45

		39.82		45

		39.82		45

		36.2		45

		39.82		45

		36.2		45

		36.2		45

		36.2		45

		36.2		45

		36.2		45

		36.2		45

		32.58		45

		32.58		45

		36.2		45

		32.58		45

		32.58		45

		32.58		45

		32.58		45

		28.96		45

		32.58		45

		28.96		45

		32.58		45

		28.96		45

		28.96		45

		28.96		45

		28.96		45

		28.96		45

		28.96		45

		25.34		45

		28.96		45

		25.34		45

		28.96		45

		25.34		45

		25.34		45

		25.34		45

		25.34		45

		25.34		45

		25.34		45

		25.34		45

		25.34		45

		21.72		45

		25.34		45

		25.34		45

		21.72		45

		21.72		45

		25.34		45

		21.72		45

		21.72		45

		21.72		45

		21.72		45

		21.72		45

		21.72		45

		21.72		45

		21.72		45

		18.1



mass flow rate exhausted (g/sec)

Pressure P     (psia) 18.89

Mass Flow Rate vs Pressure

0

19.75



Chart3

		Duration (sec)		Duration (sec)

		0		20.61

		0		21.48

		0		22.35

		0		23.22

		0		24.1

		0		24.97

		0		25.83

		0		26.69

		0		27.54

		0		28.39

		0		29.24

		0		30.1

		0		30.93

		0		31.74

		0		33.49

		0		35.72

		0		37.95

		0		40.19

		0		42.43

		0		44.67

		0		45

		536.66		45

		644.36		45

		633.5		45

		629.88		45

		619.02		45

		608.16		45

		600.92		45

		586.44		45

		579.2		45

		564.72		45

		553.86		45

		539.38		45

		532.14		45

		517.66		45

		503.18		45

		495.94		45

		481.46		45

		466.98		45

		459.74		45

		445.26		45

		434.4		45

		423.54		45

		409.06		45

		401.82		45

		387.34		45

		380.1		45

		365.62		45

		358.38		45

		347.52		45

		336.66		45

		325.8		45

		314.94		45

		307.7		45

		300.46		45

		289.6		45

		278.74		45

		275.12		45

		264.26		45

		257.02		45

		246.16		45

		242.54		45

		235.3		45

		228.06		45

		220.82		45

		213.58		45

		209.96		45

		202.72		45

		195.48		45

		191.86		45

		184.62		45

		181		45

		173.76		45

		170.14		45

		166.52		45

		162.9		45

		155.66		45

		152.04		45

		152.04		45

		144.8		45

		141.18		45

		137.56		45

		133.94		45

		130.32		45

		126.7		45

		126.7		45

		119.46		45

		119.46		45

		115.84		45

		112.22		45

		112.22		45

		108.6		45

		104.98		45

		101.36		45

		101.36		45

		97.74		45

		97.74		45

		94.12		45

		90.5		45

		90.5		45

		90.5		45

		83.26		45

		86.88		45

		83.26		45

		79.64		45

		79.64		45

		79.64		45

		76.02		45

		72.4		45

		76.02		45

		72.4		45

		68.78		45

		68.78		45

		68.78		45

		68.78		45

		65.16		45

		61.54		45

		65.16		45

		61.54		45

		61.54		45

		57.92		45

		61.54		45

		57.92		45

		54.3		45

		57.92		45

		54.3		45

		54.3		45

		50.68		45

		54.3		45

		50.68		45

		50.68		45

		50.68		45

		47.06		45

		50.68		45

		47.06		45

		47.06		45

		43.44		45

		47.06		45

		43.44		45

		43.44		45

		43.44		45

		43.44		45

		39.82		45

		43.44		45

		39.82		45

		39.82		45

		39.82		45

		39.82		45

		36.2		45

		39.82		45

		36.2		45

		36.2		45

		36.2		45

		36.2		45

		36.2		45

		36.2		45

		32.58		45

		32.58		45

		36.2		45

		32.58		45

		32.58		45

		32.58		45

		32.58		45

		28.96		45

		32.58		45

		28.96		45

		32.58		45

		28.96		45

		28.96		45

		28.96		45

		28.96		45

		28.96		45

		28.96		45

		25.34		45

		28.96		45

		25.34		45

		28.96		45

		25.34		45

		25.34		45

		25.34		45

		25.34		45

		25.34		45

		25.34		45

		25.34		45

		25.34		45

		21.72		45

		25.34		45

		25.34		45

		21.72		45

		21.72		45

		25.34		45

		21.72		45

		21.72		45

		21.72		45

		21.72		45

		21.72		45

		21.72		45

		21.72		45

		21.72		45

		18.1



mass flow rate exhausted (g/sec)

Pressure P     (psia) 18.89

0

19.75



Chart4

		18.89		0

		19.75		0

		20.61		0

		21.48		0

		22.35		0

		23.22		0

		24.1		0

		24.97		0

		25.83		0

		26.69		0

		27.54		0

		28.39		0

		29.24		0

		30.1		0

		30.93		0

		31.74		0

		33.49		0

		35.72		0

		37.95		0

		40.19		0

		42.43		0

		44.67		0

		45		536.66

		45		644.36

		45		633.5

		45		629.88

		45		619.02

		45		608.16

		45		600.92

		45		586.44

		45		579.2

		45		564.72

		45		553.86

		45		539.38

		45		532.14

		45		517.66

		45		503.18

		45		495.94

		45		481.46

		45		466.98

		45		459.74

		45		445.26

		45		434.4

		45		423.54

		45		409.06

		45		401.82

		45		387.34

		45		380.1

		45		365.62

		45		358.38

		45		347.52

		45		336.66

		45		325.8

		45		314.94

		45		307.7

		45		300.46

		45		289.6

		45		278.74

		45		275.12

		45		264.26

		45		257.02

		45		246.16

		45		242.54

		45		235.3

		45		228.06

		45		220.82

		45		213.58

		45		209.96

		45		202.72

		45		195.48

		45		191.86

		45		184.62

		45		181

		45		173.76

		45		170.14

		45		166.52

		45		162.9

		45		155.66

		45		152.04

		45		152.04

		45		144.8

		45		141.18

		45		137.56

		45		133.94

		45		130.32

		45		126.7

		45		126.7

		45		119.46

		45		119.46

		45		115.84

		45		112.22

		45		112.22

		45		108.6

		45		104.98

		45		101.36

		45		101.36

		45		97.74

		45		97.74

		45		94.12

		45		90.5

		45		90.5

		45		90.5

		45		83.26

		45		86.88

		45		83.26

		45		79.64

		45		79.64

		45		79.64

		45		76.02

		45		72.4

		45		76.02

		45		72.4

		45		68.78

		45		68.78

		45		68.78

		45		68.78

		45		65.16

		45		61.54

		45		65.16

		45		61.54

		45		61.54

		45		57.92

		45		61.54

		45		57.92

		45		54.3

		45		57.92

		45		54.3

		45		54.3

		45		50.68

		45		54.3

		45		50.68

		45		50.68

		45		50.68

		45		47.06

		45		50.68

		45		47.06

		45		47.06

		45		43.44

		45		47.06

		45		43.44

		45		43.44

		45		43.44

		45		43.44

		45		39.82

		45		43.44

		45		39.82

		45		39.82

		45		39.82

		45		39.82

		45		36.2

		45		39.82

		45		36.2

		45		36.2

		45		36.2

		45		36.2

		45		36.2

		45		36.2

		45		32.58

		45		32.58

		45		36.2

		45		32.58

		45		32.58

		45		32.58

		45		32.58

		45		28.96

		45		32.58

		45		28.96

		45		32.58

		45		28.96

		45		28.96

		45		28.96

		45		28.96

		45		28.96

		45		28.96

		45		25.34

		45		28.96

		45		25.34

		45		28.96

		45		25.34

		45		25.34

		45		25.34

		45		25.34

		45		25.34

		45		25.34

		45		25.34

		45		25.34

		45		21.72

		45		25.34

		45		25.34

		45		21.72

		45		21.72

		45		25.34

		45		21.72

		45		21.72

		45		21.72

		45		21.72

		45		21.72

		45		21.72

		45		21.72

		45		21.72

		45		18.1



He Pressure in Vessel (psia) (psia)

644.4 g/sec

Relief valve opens

21 sec after vac failure

45 psia

Pressure P     (psia)

mass flow rate exhausted (g/sec)

Duration (sec)_

Exhaust Flow Rate (g/sec)

Mass Flow Rate Vs Pressure



Chart5

		4.5		13.15

		4.551		13.502

		4.601		13.854

		4.65		14.206

		4.698		14.558

		4.745		14.91

		4.79		15.262

		4.835		15.614

		4.877		15.966

		4.919		16.318

		4.959		16.67

		4.998		17.022

		5.037		17.374

		5.074		17.726

		5.11		18.078

		5.144		18.43

		5.201		18.782

		5.265		19.134

		5.328		19.486

		5.392		19.838

		5.456		20.19

		5.519		20.542

		5.541		20.894

		5.54		21.246

		5.567		21.598

		5.579		21.95

		5.591		22.302

		5.602		22.654

		5.614		23.006

		5.625		23.358

		5.637		23.71

		5.648		24.062

		5.66		24.414

		5.671		24.766

		5.683		25.118

		5.696		25.47

		5.708		25.822

		5.721		26.174

		5.735		26.526

		5.748		26.878

		5.763		27.23

		5.777		27.582

		5.793		27.934

		5.808		28.286

		5.825		28.638

		5.842		28.99

		5.86		29.342

		5.878		29.694

		5.898		30.046

		5.918		30.398

		5.938		30.75

		5.96		31.102

		5.982		31.454

		6.005		31.806

		6.029		32.158

		6.054		32.51

		6.08		32.862

		6.106		33.214

		6.133		33.566

		6.161		33.918

		6.19		34.27

		6.22		34.622

		6.251		34.974

		6.282		35.326

		6.314		35.678

		6.347		36.03

		6.381		36.382

		6.415		36.734

		6.45		37.086

		6.486		37.438

		6.523		37.79

		6.56		38.142

		6.598		38.494

		6.636		38.846

		6.676		39.198

		6.715		39.55

		6.756		39.902

		6.797		40.254

		6.839		40.606

		6.881		40.958

		6.923		41.31

		6.967		41.662

		7.01		42.014

		7.055		42.366

		7.099		42.718

		7.145		43.07

		7.19		43.422

		7.236		43.774

		7.283		44.126

		7.33		44.478

		7.377		44.83

		7.425		45.182

		7.473		45.534

		7.522		45.886

		7.571		46.238

		7.62		46.59

		7.67		46.942

		7.72		47.294

		7.77		47.646

		7.821		47.998

		7.872		48.35

		7.923		48.702

		7.974		49.054

		8.026		49.406

		8.078		49.758

		8.131		50.11

		8.183		50.462

		8.236		50.814

		8.29		51.166

		8.343		51.518

		8.397		51.87

		8.451		52.222

		8.505		52.574

		8.559		52.926

		8.614		53.278

		8.668		53.63

		8.723		53.982

		8.779		54.334

		8.834		54.686

		8.89		55.038

		8.945		55.39

		9.001		55.742

		9.057		56.094

		9.114		56.446

		9.17		56.798

		9.227		57.15

		9.284		57.502

		9.341		57.854

		9.398		58.206

		9.455		58.558

		9.512		58.91

		9.57		59.262

		9.628		59.614

		9.686		59.966

		9.744		60.318

		9.802		60.67

		9.86		61.022

		9.918		61.374

		9.977		61.726

		10.04		62.078

		10.09		62.43

		10.15		62.782

		10.21		63.134

		10.27		63.486

		10.33		63.838

		10.39		64.19

		10.45		64.542

		10.51		64.894

		10.57		65.246

		10.63		65.598

		10.69		65.95

		10.75		66.302

		10.81		66.654

		10.87		67.006

		10.93		67.358

		10.99		67.71

		11.05		68.062

		11.11		68.414

		11.17		68.766

		11.23		69.118

		11.29		69.47

		11.35		69.822

		11.41		70.174

		11.47		70.526

		11.53		70.878

		11.6		71.23

		11.66		71.582

		11.72		71.934

		11.78		72.286

		11.84		72.638

		11.9		72.99

		11.96		73.342

		12.03		73.694

		12.09		74.046

		12.15		74.398

		12.21		74.75

		12.27		75.102

		12.33		75.454

		12.4		75.806

		12.46		76.158

		12.54		76.51

		12.58		76.862

		12.64		77.214

		12.71		77.566

		12.77		77.918

		12.83		78.27

		12.89		78.622

		12.96		78.974

		13.02		79.326

		13.08		79.678

		13.14		80.03

		13.21		80.382

		13.27		80.734

		13.33		81.086

		13.4		81.438

		13.46		81.79

		13.52		82.142

		13.58		82.494

		13.65		82.846

		13.71		83.198

		13.77		83.55



Temperature (K)

Enthalpy Input

Relief Valve opens

Temperature (K)

Temperature T (degK)

Total Enthalpy H (J/g)

Duration (sec)

Enthalpy Input (J/g)

Temperature vs Enthalpy Input



Chart6

		0		100

		0		100

		0		100

		0		100

		0		100

		0		100

		0		100

		0		100

		0		100

		0		100

		0		100

		0		100

		0		100

		0		100

		0		100

		0		100

		0		100

		0		100

		0		100

		0		100

		0		100

		0		100

		536.66		98.3163607843

		644.36		96.2948392157

		633.5		94.3073882353

		629.88		92.3312941176

		619.02		90.3892705882

		608.16		88.4813176471

		600.92		86.5960784314

		586.44		84.7562666667

		579.2		82.9391686275

		564.72		81.1674980392

		553.86		79.4298980392

		539.38		77.7377254902

		532.14		76.0682666667

		517.66		74.4442352941

		503.18		72.8656313725

		495.94		71.3097411765

		481.46		69.7992784314

		466.98		68.3342431373

		459.74		66.8919215686

		445.26		65.495027451

		434.4		64.1322039216

		423.54		62.8034509804

		409.06		61.5201254902

		401.82		60.2595137255

		387.34		59.0443294118

		380.1		57.8518588235

		365.62		56.7048156863

		358.38		55.5804862745

		347.52		54.490227451

		336.66		53.4340392157

		325.8		52.4119215686

		314.94		51.4238745098

		307.7		50.4585411765

		300.46		49.5159215686

		289.6		48.607372549

		278.74		47.7328941176

		275.12		46.869772549

		264.26		46.0407215686

		257.02		45.2343843137

		246.16		44.4621176471

		242.54		43.7012078431

		235.3		42.9630117647

		228.06		42.2475294118

		220.82		41.5547607843

		213.58		40.8847058824

		209.96		40.2260078431

		202.72		39.5900235294

		195.48		38.9767529412

		191.86		38.3748392157

		184.62		37.7956392157

		181		37.2277960784

		173.76		36.6826666667

		170.14		36.1488941176

		166.52		35.6264784314

		162.9		35.1154196078

		155.66		34.6270745098

		152.04		34.1500862745

		152.04		33.6730980392

		144.8		33.2188235294

		141.18		32.7759058824

		137.56		32.344345098

		133.94		31.9241411765

		130.32		31.5152941176

		126.7		31.1178039216

		126.7		30.7203137255

		119.46		30.3455372549

		119.46		29.9707607843

		115.84		29.6073411765

		112.22		29.2552784314

		112.22		28.9032156863

		108.6		28.5625098039

		104.98		28.2331607843

		101.36		27.9151686275

		101.36		27.5971764706

		97.74		27.2905411765

		97.74		26.9839058824

		94.12		26.688627451

		90.5		26.4047058824

		90.5		26.1207843137

		90.5		25.8368627451

		83.26		25.575654902

		86.88		25.3030901961

		83.26		25.0418823529

		79.64		24.7920313725

		79.64		24.5421803922

		79.64		24.2923294118

		76.02		24.0538352941

		72.4		23.8266980392

		76.02		23.5882039216

		72.4		23.3610666667

		68.78		23.1452862745

		68.78		22.9295058824

		68.78		22.7137254902

		68.78		22.497945098

		65.16		22.2935215686

		61.54		22.100454902

		65.16		21.8960313725

		61.54		21.7029647059

		61.54		21.5098980392

		57.92		21.3281882353

		61.54		21.1351215686

		57.92		20.9534117647

		54.3		20.7830588235

		57.92		20.6013490196

		54.3		20.4309960784

		54.3		20.2606431373

		50.68		20.1016470588

		54.3		19.9312941176

		50.68		19.7722980392

		50.68		19.6133019608

		50.68		19.4543058824

		47.06		19.3066666667

		50.68		19.1476705882

		47.06		19.0000313725

		47.06		18.8523921569

		43.44		18.7161098039

		47.06		18.5684705882

		43.44		18.4321882353

		43.44		18.2959058824

		43.44		18.1596235294

		43.44		18.0233411765

		39.82		17.8984156863

		43.44		17.7621333333

		39.82		17.6372078431

		39.82		17.5122823529

		39.82		17.3873568627

		39.82		17.2624313725

		36.2		17.1488627451

		39.82		17.0239372549

		36.2		16.9103686275

		36.2		16.7968

		36.2		16.6832313725

		36.2		16.5696627451

		36.2		16.4560941176

		36.2		16.3425254902

		32.58		16.2403137255

		32.58		16.1381019608

		36.2		16.0245333333

		32.58		15.9223215686

		32.58		15.8201098039

		32.58		15.7178980392

		32.58		15.6156862745

		28.96		15.5248313725

		32.58		15.4226196078

		28.96		15.3317647059

		32.58		15.2295529412

		28.96		15.1386980392

		28.96		15.0478431373

		28.96		14.9569882353

		28.96		14.8661333333

		28.96		14.7752784314

		28.96		14.6844235294

		25.34		14.6049254902

		28.96		14.5140705882

		25.34		14.434572549

		28.96		14.3437176471

		25.34		14.2642196078

		25.34		14.1847215686

		25.34		14.1052235294

		25.34		14.0257254902

		25.34		13.946227451

		25.34		13.8667294118

		25.34		13.7872313725

		25.34		13.7077333333

		21.72		13.6395921569

		25.34		13.5600941176

		25.34		13.4805960784

		21.72		13.412454902

		21.72		13.3443137255

		25.34		13.2648156863

		21.72		13.1966745098

		21.72		13.1285333333

		21.72		13.0603921569

		21.72		12.9922509804

		21.72		12.9241098039

		21.72		12.8559686275

		21.72		12.787827451

		21.72		12.7196862745

		18.1		12.6629019608



100% He

12.7% He Remains

Relief Valve open

He Mass Remain in the Vessel (%)

He Mass Flow rate

He Mass Remains

mass flow rate exhausted (g/sec)

total He mass remain in vessel %

Duration (sec)

He Mass Flow Rate (g/sec)

Mass Flow Rate vs % He Mass Remain in the Vessel



Sheet1

		

										ENTHALPY INPUT VS. PRESSURE BUILD UP IN He VESSEL

										Initial		Added										He vessel

		time		Pressure		Density		Temperature		Enthalpy		Enthalpy		Total		mass flow rate		net He		total He mass remain		volume

		t		P		r		T		Ho				Enthalpy H		exhausted		mass in vessel		in vessel		VHe

		(sec)		(psia)		(g/cc)		(degK)		(J/g)		(J/g)		(J/g)		(g/sec)		(g)		%		(cc)

		0		18.89		0.08810		4.500		13.1500		0.000		13.1500		0.000		31875.000		100.00		362000

		1		19.75		0.08810		4.551		13.1500		0.352		13.5020		0.000		31875.000		100.00		362000

		2		20.61		0.08810		4.601		13.1500		0.704		13.8540		0.000		31875.000		100.00		362000

		3		21.48		0.08810		4.650		13.1500		1.056		14.2060		0.000		31875.000		100.00		362000

		4		22.35		0.08810		4.698		13.1500		1.408		14.5580		0.000		31875.000		100.00		362000

		5		23.22		0.08810		4.745		13.1500		1.760		14.9100		0.000		31875.000		100.00		362000

		6		24.1		0.08810		4.790		13.1500		2.112		15.2620		0.000		31875.000		100.00		362000

		7		24.97		0.08810		4.835		13.1500		2.464		15.6140		0.000		31875.000		100.00		362000

		8		25.83		0.08810		4.877		13.1500		2.816		15.9660		0.000		31875.000		100.00		362000

		9		26.69		0.08810		4.919		13.1500		3.168		16.3180		0.000		31875.000		100.00		362000

		10		27.54		0.08810		4.959		13.1500		3.520		16.6700		0.000		31875.000		100.00		362000

		11		28.39		0.08810		4.998		13.1500		3.872		17.0220		0.000		31875.000		100.00		362000

		12		29.24		0.08810		5.037		13.1500		4.224		17.3740		0.000		31875.000		100.00		362000

		13		30.1		0.08810		5.074		13.1500		4.576		17.7260		0.000		31875.000		100.00		362000

		14		30.93		0.08810		5.110		13.1500		4.928		18.0780		0.000		31875.000		100.00		362000

		15		31.74		0.08810		5.144		13.1500		5.280		18.4300		0.000		31875.000		100.00		362000

		16		33.49		0.08810		5.201		13.1500		5.632		18.7820		0.000		31875.000		100.00		362000

		17		35.72		0.08810		5.265		13.1500		5.984		19.1340		0.000		31875.000		100.00		362000

		18		37.95		0.08810		5.328		13.1500		6.336		19.4860		0.000		31875.000		100.00		362000

		19		40.19		0.08810		5.392		13.1500		6.688		19.8380		0.000		31875.000		100.00		362000

		20		42.43		0.08810		5.456		13.1500		7.040		20.1900		0.000		31875.000		100.00		362000

		21		44.67		0.08810		5.519		13.1500		7.392		20.5420		0.000		31875.000		100.00		362000

		22		45.00		0.08657		5.541		13.1500		7.744		20.8940		536.660		31338.340		98.32		362000

		23		45.00		0.08479		5.540		13.1500		8.096		21.2460		644.360		30693.980		96.29		362000

		24		45.00		0.08304		5.567		13.1500		8.448		21.5980		633.500		30060.480		94.31		362000

		25		45.00		0.08130		5.579		13.1500		8.800		21.9500		629.880		29430.600		92.33		362000

		26		45.00		0.07959		5.591		13.1500		9.152		22.3020		619.020		28811.580		90.39		362000

		27		45.00		0.07791		5.602		13.1500		9.504		22.6540		608.160		28203.420		88.48		362000

		28		45.00		0.07625		5.614		13.1500		9.856		23.0060		600.920		27602.500		86.60		362000

		29		45.00		0.07463		5.625		13.1500		10.208		23.3580		586.440		27016.060		84.76		362000

		30		45.00		0.07303		5.637		13.1500		10.560		23.7100		579.200		26436.860		82.94		362000

		31		45.00		0.07147		5.648		13.1500		10.912		24.0620		564.720		25872.140		81.17		362000

		32		45.00		0.06994		5.660		13.1500		11.264		24.4140		553.860		25318.280		79.43		362000

		33		45.00		0.06845		5.671		13.1500		11.616		24.7660		539.380		24778.900		77.74		362000

		34		45.00		0.06698		5.683		13.1500		11.968		25.1180		532.140		24246.760		76.07		362000

		35		45.00		0.06555		5.696		13.1500		12.320		25.4700		517.660		23729.100		74.44		362000

		36		45.00		0.06416		5.708		13.1500		12.672		25.8220		503.180		23225.920		72.87		362000

		37		45.00		0.06279		5.721		13.1500		13.024		26.1740		495.940		22729.980		71.31		362000

		38		45.00		0.06146		5.735		13.1500		13.376		26.5260		481.460		22248.520		69.80		362000

		39		45.00		0.06017		5.748		13.1500		13.728		26.8780		466.980		21781.540		68.33		362000

		40		45.00		0.05890		5.763		13.1500		14.080		27.2300		459.740		21321.800		66.89		362000

		41		45.00		0.05767		5.777		13.1500		14.432		27.5820		445.260		20876.540		65.50		362000

		42		45.00		0.05647		5.793		13.1500		14.784		27.9340		434.400		20442.140		64.13		362000

		43		45.00		0.05530		5.808		13.1500		15.136		28.2860		423.540		20018.600		62.80		362000

		44		45.00		0.05417		5.825		13.1500		15.488		28.6380		409.060		19609.540		61.52		362000

		45		45.00		0.05306		5.842		13.1500		15.840		28.9900		401.820		19207.720		60.26		362000

		46		45.00		0.05199		5.860		13.1500		16.192		29.3420		387.340		18820.380		59.04		362000

		47		45.00		0.05094		5.878		13.1500		16.544		29.6940		380.100		18440.280		57.85		362000

		48		45.00		0.04993		5.898		13.1500		16.896		30.0460		365.620		18074.660		56.70		362000

		49		45.00		0.04894		5.918		13.1500		17.248		30.3980		358.380		17716.280		55.58		362000

		50		45.00		0.04798		5.938		13.1500		17.600		30.7500		347.520		17368.760		54.49		362000

		51		45.00		0.04705		5.960		13.1500		17.952		31.1020		336.660		17032.100		53.43		362000

		52		45.00		0.04615		5.982		13.1500		18.304		31.4540		325.800		16706.300		52.41		362000

		53		45.00		0.04528		6.005		13.1500		18.656		31.8060		314.940		16391.360		51.42		362000

		54		45.00		0.04443		6.029		13.1500		19.008		32.1580		307.700		16083.660		50.46		362000

		55		45.00		0.04360		6.054		13.1500		19.360		32.5100		300.460		15783.200		49.52		362000

		56		45.00		0.04280		6.080		13.1500		19.712		32.8620		289.600		15493.600		48.61		362000

		57		45.00		0.04203		6.106		13.1500		20.064		33.2140		278.740		15214.860		47.73		362000

		58		45.00		0.04127		6.133		13.1500		20.416		33.5660		275.120		14939.740		46.87		362000

		59		45.00		0.04054		6.161		13.1500		20.768		33.9180		264.260		14675.480		46.04		362000

		60		45.00		0.03983		6.190		13.1500		21.120		34.2700		257.020		14418.460		45.23		362000

		61		45.00		0.03915		6.220		13.1500		21.472		34.6220		246.160		14172.300		44.46		362000

		62		45.00		0.03848		6.251		13.1500		21.824		34.9740		242.540		13929.760		43.70		362000

		63		45.00		0.03783		6.282		13.1500		22.176		35.3260		235.300		13694.460		42.96		362000

		64		45.00		0.03720		6.314		13.1500		22.528		35.6780		228.060		13466.400		42.25		362000

		65		45.00		0.03659		6.347		13.1500		22.880		36.0300		220.820		13245.580		41.55		362000

		66		45.00		0.03600		6.381		13.1500		23.232		36.3820		213.580		13032.000		40.88		362000

		67		45.00		0.03542		6.415		13.1500		23.584		36.7340		209.960		12822.040		40.23		362000

		68		45.00		0.03486		6.450		13.1500		23.936		37.0860		202.720		12619.320		39.59		362000

		69		45.00		0.03432		6.486		13.1500		24.288		37.4380		195.480		12423.840		38.98		362000

		70		45.00		0.03379		6.523		13.1500		24.640		37.7900		191.860		12231.980		38.37		362000

		71		45.00		0.03328		6.560		13.1500		24.992		38.1420		184.620		12047.360		37.80		362000

		72		45.00		0.03278		6.598		13.1500		25.344		38.4940		181.000		11866.360		37.23		362000

		73		45.00		0.03230		6.636		13.1500		25.696		38.8460		173.760		11692.600		36.68		362000

		74		45.00		0.03183		6.676		13.1500		26.048		39.1980		170.140		11522.460		36.15		362000

		75		45.00		0.03137		6.715		13.1500		26.400		39.5500		166.520		11355.940		35.63		362000

		76		45.00		0.03092		6.756		13.1500		26.752		39.9020		162.900		11193.040		35.12		362000

		77		45.00		0.03049		6.797		13.1500		27.104		40.2540		155.660		11037.380		34.63		362000

		78		45.00		0.03007		6.839		13.1500		27.456		40.6060		152.040		10885.340		34.15		362000

		79		45.00		0.02965		6.881		13.1500		27.808		40.9580		152.040		10733.300		33.67		362000

		80		45.00		0.02925		6.923		13.1500		28.160		41.3100		144.800		10588.500		33.22		362000

		81		45.00		0.02886		6.967		13.1500		28.512		41.6620		141.180		10447.320		32.78		362000

		82		45.00		0.02848		7.010		13.1500		28.864		42.0140		137.560		10309.760		32.34		362000

		83		45.00		0.02811		7.055		13.1500		29.216		42.3660		133.940		10175.820		31.92		362000

		84		45.00		0.02775		7.099		13.1500		29.568		42.7180		130.320		10045.500		31.52		362000

		85		45.00		0.02740		7.145		13.1500		29.920		43.0700		126.700		9918.800		31.12		362000

		86		45.00		0.02705		7.190		13.1500		30.272		43.4220		126.700		9792.100		30.72		362000

		87		45.00		0.02672		7.236		13.1500		30.624		43.7740		119.460		9672.640		30.35		362000

		88		45.00		0.02639		7.283		13.1500		30.976		44.1260		119.460		9553.180		29.97		362000

		89		45.00		0.02607		7.330		13.1500		31.328		44.4780		115.840		9437.340		29.61		362000

		90		45.00		0.02576		7.377		13.1500		31.680		44.8300		112.220		9325.120		29.26		362000

		91		45.00		0.02545		7.425		13.1500		32.032		45.1820		112.220		9212.900		28.90		362000

		92		45.00		0.02515		7.473		13.1500		32.384		45.5340		108.600		9104.300		28.56		362000

		93		45.00		0.02486		7.522		13.1500		32.736		45.8860		104.980		8999.320		28.23		362000

		94		45.00		0.02458		7.571		13.1500		33.088		46.2380		101.360		8897.960		27.92		362000

		95		45.00		0.02430		7.620		13.1500		33.440		46.5900		101.360		8796.600		27.60		362000

		96		45.00		0.02403		7.670		13.1500		33.792		46.9420		97.740		8698.860		27.29		362000

		97		45.00		0.02376		7.720		13.1500		34.144		47.2940		97.740		8601.120		26.98		362000

		98		45.00		0.02350		7.770		13.1500		34.496		47.6460		94.120		8507.000		26.69		362000

		99		45.00		0.02325		7.821		13.1500		34.848		47.9980		90.500		8416.500		26.40		362000

		100		45.00		0.02300		7.872		13.1500		35.200		48.3500		90.500		8326.000		26.12		362000

		101		45.00		0.02275		7.923		13.1500		35.552		48.7020		90.500		8235.500		25.84		362000

		102		45.00		0.02252		7.974		13.1500		35.904		49.0540		83.260		8152.240		25.58		362000

		103		45.00		0.02228		8.026		13.1500		36.256		49.4060		86.880		8065.360		25.30		362000

		104		45.00		0.02205		8.078		13.1500		36.608		49.7580		83.260		7982.100		25.04		362000

		105		45.00		0.02183		8.131		13.1500		36.960		50.1100		79.640		7902.460		24.79		362000

		106		45.00		0.02161		8.183		13.1500		37.312		50.4620		79.640		7822.820		24.54		362000

		107		45.00		0.02139		8.236		13.1500		37.664		50.8140		79.640		7743.180		24.29		362000

		108		45.00		0.02118		8.290		13.1500		38.016		51.1660		76.020		7667.160		24.05		362000

		109		45.00		0.02098		8.343		13.1500		38.368		51.5180		72.400		7594.760		23.83		362000

		110		45.00		0.02077		8.397		13.1500		38.720		51.8700		76.020		7518.740		23.59		362000

		111		45.00		0.02057		8.451		13.1500		39.072		52.2220		72.400		7446.340		23.36		362000

		112		45.00		0.02038		8.505		13.1500		39.424		52.5740		68.780		7377.560		23.15		362000

		113		45.00		0.02019		8.559		13.1500		39.776		52.9260		68.780		7308.780		22.93		362000

		114		45.00		0.02000		8.614		13.1500		40.128		53.2780		68.780		7240.000		22.71		362000

		115		45.00		0.01981		8.668		13.1500		40.480		53.6300		68.780		7171.220		22.50		362000

		116		45.00		0.01963		8.723		13.1500		40.832		53.9820		65.160		7106.060		22.29		362000

		117		45.00		0.01946		8.779		13.1500		41.184		54.3340		61.540		7044.520		22.10		362000

		118		45.00		0.01928		8.834		13.1500		41.536		54.6860		65.160		6979.360		21.90		362000

		119		45.00		0.01911		8.890		13.1500		41.888		55.0380		61.540		6917.820		21.70		362000

		120		45.00		0.01894		8.945		13.1500		42.240		55.3900		61.540		6856.280		21.51		362000

		121		45.00		0.01878		9.001		13.1500		42.592		55.7420		57.920		6798.360		21.33		362000

		122		45.00		0.01861		9.057		13.1500		42.944		56.0940		61.540		6736.820		21.14		362000

		123		45.00		0.01845		9.114		13.1500		43.296		56.4460		57.920		6678.900		20.95		362000

		124		45.00		0.01830		9.170		13.1500		43.648		56.7980		54.300		6624.600		20.78		362000

		125		45.00		0.01814		9.227		13.1500		44.000		57.1500		57.920		6566.680		20.60		362000

		126		45.00		0.01799		9.284		13.1500		44.352		57.5020		54.300		6512.380		20.43		362000

		127		45.00		0.01784		9.341		13.1500		44.704		57.8540		54.300		6458.080		20.26		362000

		128		45.00		0.01770		9.398		13.1500		45.056		58.2060		50.680		6407.400		20.10		362000

		129		45.00		0.01755		9.455		13.1500		45.408		58.5580		54.300		6353.100		19.93		362000

		130		45.00		0.01741		9.512		13.1500		45.760		58.9100		50.680		6302.420		19.77		362000

		131		45.00		0.01727		9.570		13.1500		46.112		59.2620		50.680		6251.740		19.61		362000

		132		45.00		0.01713		9.628		13.1500		46.464		59.6140		50.680		6201.060		19.45		362000

		133		45.00		0.01700		9.686		13.1500		46.816		59.9660		47.060		6154.000		19.31		362000

		134		45.00		0.01686		9.744		13.1500		47.168		60.3180		50.680		6103.320		19.15		362000

		135		45.00		0.01673		9.802		13.1500		47.520		60.6700		47.060		6056.260		19.00		362000

		136		45.00		0.01660		9.860		13.1500		47.872		61.0220		47.060		6009.200		18.85		362000

		137		45.00		0.01648		9.918		13.1500		48.224		61.3740		43.440		5965.760		18.72		362000

		138		45.00		0.01635		9.977		13.1500		48.576		61.7260		47.060		5918.700		18.57		362000

		139		45.00		0.01623		10.040		13.1500		48.928		62.0780		43.440		5875.260		18.43		362000

		140		45.00		0.01611		10.090		13.1500		49.280		62.4300		43.440		5831.820		18.30		362000

		141		45.00		0.01599		10.150		13.1500		49.632		62.7820		43.440		5788.380		18.16		362000

		142		45.00		0.01587		10.210		13.1500		49.984		63.1340		43.440		5744.940		18.02		362000

		143		45.00		0.01576		10.270		13.1500		50.336		63.4860		39.820		5705.120		17.90		362000

		144		45.00		0.01564		10.330		13.1500		50.688		63.8380		43.440		5661.680		17.76		362000

		145		45.00		0.01553		10.390		13.1500		51.040		64.1900		39.820		5621.860		17.64		362000

		146		45.00		0.01542		10.450		13.1500		51.392		64.5420		39.820		5582.040		17.51		362000

		147		45.00		0.01531		10.510		13.1500		51.744		64.8940		39.820		5542.220		17.39		362000

		148		45.00		0.01520		10.570		13.1500		52.096		65.2460		39.820		5502.400		17.26		362000

		149		45.00		0.01510		10.630		13.1500		52.448		65.5980		36.200		5466.200		17.15		362000

		150		45.00		0.01499		10.690		13.1500		52.800		65.9500		39.820		5426.380		17.02		362000

		151		45.00		0.01489		10.750		13.1500		53.152		66.3020		36.200		5390.180		16.91		362000

		152		45.00		0.01479		10.810		13.1500		53.504		66.6540		36.200		5353.980		16.80		362000

		153		45.00		0.01469		10.870		13.1500		53.856		67.0060		36.200		5317.780		16.68		362000

		154		45.00		0.01459		10.930		13.1500		54.208		67.3580		36.200		5281.580		16.57		362000

		155		45.00		0.01449		10.990		13.1500		54.560		67.7100		36.200		5245.380		16.46		362000

		156		45.00		0.01439		11.050		13.1500		54.912		68.0620		36.200		5209.180		16.34		362000

		157		45.00		0.01430		11.110		13.1500		55.264		68.4140		32.580		5176.600		16.24		362000

		158		45.00		0.01421		11.170		13.1500		55.616		68.7660		32.580		5144.020		16.14		362000

		159		45.00		0.01411		11.230		13.1500		55.968		69.1180		36.200		5107.820		16.02		362000

		160		45.00		0.01402		11.290		13.1500		56.320		69.4700		32.580		5075.240		15.92		362000

		161		45.00		0.01393		11.350		13.1500		56.672		69.8220		32.580		5042.660		15.82		362000

		162		45.00		0.01384		11.410		13.1500		57.024		70.1740		32.580		5010.080		15.72		362000

		163		45.00		0.01375		11.470		13.1500		57.376		70.5260		32.580		4977.500		15.62		362000

		164		45.00		0.01367		11.530		13.1500		57.728		70.8780		28.960		4948.540		15.52		362000

		165		45.00		0.01358		11.600		13.1500		58.080		71.2300		32.580		4915.960		15.42		362000

		166		45.00		0.01350		11.660		13.1500		58.432		71.5820		28.960		4887.000		15.33		362000

		167		45.00		0.01341		11.720		13.1500		58.784		71.9340		32.580		4854.420		15.23		362000

		168		45.00		0.01333		11.780		13.1500		59.136		72.2860		28.960		4825.460		15.14		362000

		169		45.00		0.01325		11.840		13.1500		59.488		72.6380		28.960		4796.500		15.05		362000

		170		45.00		0.01317		11.900		13.1500		59.840		72.9900		28.960		4767.540		14.96		362000

		171		45.00		0.01309		11.960		13.1500		60.192		73.3420		28.960		4738.580		14.87		362000

		172		45.00		0.01301		12.030		13.1500		60.544		73.6940		28.960		4709.620		14.78		362000

		173		45.00		0.01293		12.090		13.1500		60.896		74.0460		28.960		4680.660		14.68		362000

		174		45.00		0.01286		12.150		13.1500		61.248		74.3980		25.340		4655.320		14.60		362000

		175		45.00		0.01278		12.210		13.1500		61.600		74.7500		28.960		4626.360		14.51		362000

		176		45.00		0.01271		12.270		13.1500		61.952		75.1020		25.340		4601.020		14.43		362000

		177		45.00		0.01263		12.330		13.1500		62.304		75.4540		28.960		4572.060		14.34		362000

		178		45.00		0.01256		12.400		13.1500		62.656		75.8060		25.340		4546.720		14.26		362000

		179		45.00		0.01249		12.460		13.1500		63.008		76.1580		25.340		4521.380		14.18		362000

		180		45.00		0.01242		12.540		13.1500		63.360		76.5100		25.340		4496.040		14.11		362000

		181		45.00		0.01235		12.580		13.1500		63.712		76.8620		25.340		4470.700		14.03		362000

		182		45.00		0.01228		12.640		13.1500		64.064		77.2140		25.340		4445.360		13.95		362000

		183		45.00		0.01221		12.710		13.1500		64.416		77.5660		25.340		4420.020		13.87		362000

		184		45.00		0.01214		12.770		13.1500		64.768		77.9180		25.340		4394.680		13.79		362000

		185		45.00		0.01207		12.830		13.1500		65.120		78.2700		25.340		4369.340		13.71		362000

		186		45.00		0.01201		12.890		13.1500		65.472		78.6220		21.720		4347.620		13.64		362000

		187		45.00		0.01194		12.960		13.1500		65.824		78.9740		25.340		4322.280		13.56		362000

		188		45.00		0.01187		13.020		13.1500		66.176		79.3260		25.340		4296.940		13.48		362000

		189		45.00		0.01181		13.080		13.1500		66.528		79.6780		21.720		4275.220		13.41		362000

		190		45.00		0.01175		13.140		13.1500		66.880		80.0300		21.720		4253.500		13.34		362000

		191		45.00		0.01168		13.210		13.1500		67.232		80.3820		25.340		4228.160		13.26		362000

		192		45.00		0.01162		13.270		13.1500		67.584		80.7340		21.720		4206.440		13.20		362000

		193		45.00		0.01156		13.330		13.1500		67.936		81.0860		21.720		4184.720		13.13		362000

		194		45.00		0.01150		13.400		13.1500		68.288		81.4380		21.720		4163.000		13.06		362000

		195		45.00		0.01144		13.460		13.1500		68.640		81.7900		21.720		4141.280		12.99		362000

		196		45.00		0.01138		13.520		13.1500		68.992		82.1420		21.720		4119.560		12.92		362000

		197		45.00		0.01132		13.580		13.1500		69.344		82.4940		21.720		4097.840		12.86		362000

		198		45.00		0.01126		13.650		13.1500		69.696		82.8460		21.720		4076.120		12.79		362000

		199		45.00		0.01120		13.710		13.1500		70.048		83.1980		21.720		4054.400		12.72		362000

		200		45.00		0.01115		13.770		13.1500		70.400		83.5500		18.100		4036.300		12.66		362000
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