To convert from 'liquid liters per minute' to 'standard gas liters per minute':
 

Qg [std-l/min] = Ql [l/min] * rl [g/l] / rg [g/l]
 

with brackets, [ ] - indicating the units; e.g., [l/min] is liters per minute
 

'rl' is the (saturated) liquid density and is a function of pressure (for helium), as follows:
 

p [atm]  rl [g/s]
1.0        124.9
1.1        122.9
1.2        120.8
1.3        118.6
1.4        116.4
 

or, rl [g/s] = -21.446*p[atm] + 146.45, valid between, 1 <= p [atm] <= 1.4
 

So, typically the return pressure for Hall A is ~1.35 [atm], so,
assume the liquid in the magnets is rl = 117.5 [g/l].
 

'rg' is the gas density, which is dependent on the gas, as well as the pressure and temperature; 
 

rg = (pg [atm] * 101.325 * MW [g/mol]) / (Ru [J/mol-K] * Tg [K])
 

with,
pg [atm] - gas pressure
Tg [K] - gas temperature
MW = 4.0026 [g/mol];  helium molecular weight
Ru = 8.31439 [J/mol-K]; universal gas constant
 

standard conditions are 1 atm. & 294.26 K (70 F), so,
pg = 1 [atm]
Tg = 294.26 [K]
 

so, rg = (1*101.325*4.0026) / (8.31439*294.26) = 0.1658 [g/l] for helium at standard conditions.
 

Note:  The units of 'standard (gas) liters per minute' is a unit measure of MASS flow, vs.
          the units of simply 'liters per minute' (of gas) is unit measure of VOLUME flow because it
          is dependent on the gas pressure and temperature (i.e., the density is not fixed).
          However, when using the units of 'standard (gas) liters per minute', the gas (i.e.,
          helium, nitrogen, etc.) MUST be specified.
 

So, after all of this, the conversion is,
 

Qg [std-l/min] = (117.5 / 0.1658) * Ql [l/min] = 708.7 * Ql [l/min]
