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We Claim: 

1. A method for operating a flowmeter comprising: 

measuring a fluid flow in the flowmeter; 

characterized by: 

determining at least one fluid characteristic, wherein the step of determining at 5 

least one fluid characteristic comprises the step of determining a fluid density; 

determining a preferred algorithm of a plurality of algorithms based upon the 

fluid flow and the fluid density, wherein the plurality of algorithms comprises at least a 

first algorithm and a second algorithm, wherein the first algorithm comprises a push 

button zero routine that calibrates at a zero flow rate, and the second algorithm 10 

comprises a two-rate zero routine; and 

applying the preferred algorithm to an operating routine to determine a mass flow 

rate. 

2. The method of Claim 1, wherein the step of determining a fluid density 15 

comprises the steps of: 

measuring a fluid density; 

determining if the fluid density is below a predetermined threshold; and 

determining if the fluid density is above a predetermined threshold. 

20 

3. The method of Claim 1, wherein the predetermined threshold is 800 kg/m3. 

4. The method of Claim 1, wherein the step of determining at least one fluid 

characteristic comprises the step of determining a fluid temperature. 

25 

5. The method of Claim 1, comprising the step of determining whether a post-

calibration compensation is present. 
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6. The method of Claim 1, wherein the mass flow rate is determined using an 

equation comprising: )TT( 0∆−∆=

•

measured
FCFm , wherein: 

•

m  is a mass flow rate; 

FCF is flow calibration factor; 

�Tmeasured is a measured time delay; 5 

�T0 is an initial zero offset; 

wherein: 

the push-button zero routine comprises defining the initial zero offset (�T0) by: 

stopping flow to the flowmeter to provide a zero flow rate condition; and 

defining the initial zero offset (�T0) as the flow rate measured during the zero flow rate 10 

condition. 

7. The method of Claim 1, wherein the mass flow rate is determined using an 

equation comprising: 
•

m � � �������	
��
�
� ����� �������, wherein: 

•

m  is a mass flow rate; 15 

FCF is flow calibration factor; 

�Tmeasured is a measured time delay; 

�T0 is an initial zero offset; and 

�T03 is a two-rate offset; 

wherein: 20 

the two-rate zero routine comprises defining the two-rate offset (�T03) by: 

subtracting a two-rate time delay (�T02) from the initial zero offset (�T0), 

wherein the two-rate time delay (�T02) is a flow value measured during a non-zero flow 

rate condition. 

25 

8. The method of Claim 1, wherein the preferred algorithm comprises the first 

algorithm when the fluid flow in the flowmeter is less than a low flow cutoff value. 

9 The method of Claim 8, wherein the low flow cutoff value is between 40ns and 

1000ns. 30 

.
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10.  The method of Claim 8, wherein the low flow cutoff value comprises a user 

input dictating a low flow cutoff value. 

11.  The method of Claim 1, wherein the preferred algorithm comprises the first 5 

algorithm when the fluid density in the flowmeter is below a predetermined threshold. 

12.  The method of Claim 1, wherein the preferred algorithm comprises the first 

algorithm when a post-calibration compensation is present. 

10 

13.   The method of Claim 1, wherein the preferred algorithm comprises the second 

algorithm when the fluid flow in the flowmeter is greater than a low flow cutoff value, 

the fluid density in the flowmeter is above a predetermined threshold, and no post-

calibration compensation is present. 

15 

14.   A flowmeter (5) configured to measure a flow rate and a density of a fluid 

therein, comprising: 

a meter electronics (20) comprising a processing system (303) and a storage 

system (304); 

a plurality of pickoffs (105, 105’) affixed to flowmeter (5) conduits (103A, 20 

103B) in communication with the meter electronics (20); 

a driver (104) affixed to flowmeter (5) conduits (103A, 103B) in communication 

with the meter electronics (20); 

wherein the meter electronics (20) is configured to measure a fluid flow of a 

process fluid in a sensor assembly (10) and to determine at least one fluid characteristic 25 

of the process fluid, wherein the at least one fluid characteristic comprises a fluid 

density; and 

wherein the meter electronics (20) is configured to determine a preferred 

algorithm of a plurality of algorithms based upon the fluid flow and the fluid density, 

and to apply the preferred algorithm to an operating routine (314), wherein the plurality 30 

of algorithms comprises at least a first algorithm and a second algorithm, wherein the 
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first algorithm comprises a push button zero routine that calibrates at a zero flow rate, 

and the second algorithm comprises a two-rate zero routine. 

15.  The flowmeter (5) of Claim 14, wherein the at least one fluid characteristic 

comprises a fluid density, and wherein the meter electronics (20) is configured to 5 

determine that the fluid is a gas if the density is below a predetermined threshold, and is 

configured to determine that the fluid is a liquid if the density is above a predetermined 

threshold. 

16.   The flowmeter (5) of Claim 15, wherein the predetermined threshold is 800 10 

kg/m3. 

17.    The flowmeter (5) of Claim 14, wherein the mass flow rate algorithm comprises 

an equation: )TT( 0∆−∆=

•

measured
FCFm , wherein: 

•

m  is a mass flow rate; 15 

FCF is flow calibration factor; 

�Tmeasured is a measured time delay; 

�T0 is an initial zero offset; 

wherein: 

the push-button zero routine comprises an initial zero offset (�T0) defined as a 20 

flow rate measured while the flowmeter (5) experiences a zero flow rate condition. 

18.    The flowmeter (5) of Claim 14, wherein the mass flow rate algorithm 

comprises an equation: 
•

m � � �������	
��
�
� ����� �������, wherein: 

•

m  is a mass flow rate; 25 

FCF is flow calibration factor; 

�Tmeasured is a measured time delay; 

�T0 is an initial zero offset; 

�T03 is a two-rate offset; 

wherein: 30 
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the two-rate zero routine comprises the two-rate offset (�T03) defined by 

subtracting a two-rate time delay (�T02) from the initial zero offset (�T0), wherein the 

two-rate time delay (�T02) is a flow rate value measured during a non-zero flow rate 

condition. 

5 

19.   The flowmeter (5) of Claim 14, wherein the preferred algorithm comprises the 

first algorithm when the fluid flow in the flowmeter is less than a low flow cutoff value. 

20.   The flowmeter (5) of Claim 19, wherein the low flow cutoff value is between 

40ns and 1000ns. 10 

21.   The flowmeter (5) of Claim 19, wherein the low flow cutoff value comprises a 

user input dictating a low flow cutoff value. 

22.   The flowmeter (5) of Claim 14, wherein the preferred algorithm comprises the 15 

first algorithm when the fluid in the flowmeter is a gas. 

23.   The flowmeter (5) of Claim 14, wherein the preferred algorithm comprises the 

first algorithm when a post-calibration compensation is present. 

20 

24.   The flowmeter (5) of Claim 14, wherein the preferred algorithm comprises the 

second algorithm when the fluid flow in the flowmeter is greater than a low flow cutoff 

value, the fluid in the flowmeter is a liquid, and no post-calibration compensation is 

present. 


