Water Circuit Sample Calculations & Equations
1. From your textbook, use Table A.8 to find the density and dynamic viscosity of water:
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To Order (Specify Model Number)

Maximum | Maximum

Turbine Linear MNPT |Operating| Pressure Nominal Compatible
Weter Only| Flow Range End |Pressure| Drop | Length K-Factor Meters.
Model No. | Price | for Water (GPM) | Fittings| (psig) | (psid) | mm (in) | (Pulses/Gal) (Se0 Section 1)
FTB-101_| $1165] 0351035 5000 30 |62 (245) 13,000

FTB-102_| 1165| 0.75107.5 5000 50 |62 (245) 10,000

FTB-103 | 1165 1251095 5000 52 |62 (245) 6,000 DPF-700
FTB-104_| 1165 1751016 5000 30 [70(275) 4,100 DPF-70 with
FTB-105 | 1165] 251029 4250 50 |83(325) 2,200 FLSC-AMP.
FTB-106 | 1289 ] 41060 3850 51|89 (350) 640 DPF10
FTB-107_| 1372 61008 3850 43|99 (388) 410 DPF500
FTB-108_| 1409 810 130 3000 30 [111(438) 230 FC20, 21,22
FTB-109 | 1645 | 1510 225 2500 33 [121(475) 120 DPF402
FTB-110_| 2124 ] 25 10 400 2250 40 [154(606) 62

FTB-111_| 2124] 40 10 650 2000 40 [191 (750) 55

‘Gomes with complete operator's manual and 0-point NIST callbration cerfiicate for waer:
Ordering Example: FTB-101, %* NPT tubine meter, $1165.

‘Standard NIST callbration: Viscosity = 1 CK: no charge; 0.8 CK 10 0.99 CK: add $425; 2 CK to 100 CK:for FTB-101 through FTB-107, add $425;
for FTB-108 and FTB-109, add $436, and for FTB-110 and FTB-111, add $565.

F-70



                   →  Density of water at room temperature (20°C) 
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      →  Dynamic viscosity of water at room temperature (20°C)
2. Calculate the inside diameter of the pipe using the measured outside diameter as follows:
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      →   where Di is the inside diameter, Do is the outside diameter and t is the wall thickness of the pipe ( t = 0.045 in for the copper pipes in the circuit) 
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If the measured outside diameter is 1.133 inches then the inside diameter will be 1.088 inches which is equivalent to 0.0276 meters.

3. Calculate the average velocity in the pipe:
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                           →  Inside cross-sectional area of the pipe
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           →  Using the inside diameter calculated above (Di = 0.0276 m)
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    →  Volumetric flow rate
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      →  Average velocity in the pipe

4. Calculate the Reynolds number (Re):
If Re < 2300 then the flow in the pipe is laminar
If Re > 2300 then the flow in the pipe is turbulent
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    →  Flow is Turbulent
5. Find the friction factor ( ƒ ) using the Moody diagram (Fig. 8.12 in your textbook):
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      →  Assuming a smooth pipe
6. Calculate the pressure drop in a 24 inch straight pipe segment:
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The total pressure drop in a water circuit is given by:
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where
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                             →  This equation gives the major head loss in a pipe
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      →  These equations give the minor head loss in fittings and valves  

For a straight pipe segment, the pressure drop between two points which are at the same elevation is given by:
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   →  Note that there are no minor losses or pressure drop due to elevation difference
Therefore, the pressure drop in a 24 inch (0.6096 m) straight pipe segment is:
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  →  Pressure Conversions

7. Calculate the minor losses in pipe fittings using the following tables and figures from your textbook:
Fig. 8.14  →  Use this figure to find the loss coefficient (K) for flow through sudden area changes
Table 8.4 →   Use this table to get the equivalent lengths (Le / D) for valves and fittings
8. Obtain the pressure drop across the turbine flow meter using the table provided below:

[image: image1.wmf]3

/

998

m

kg

=

r


The above table is taken from http://www.Omega.com/.  
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