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Two full time Mechanical Engineers
Licensed in OR, WA & ID

SolidWorks & E-Drawings Viewer
AutoCad Compatible Drawings
All Systems UL QCZJ Listed

Designed to HI Standards
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Pump Systems

“For The Best In Flow Technology”

Mobile HMI
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Manufacturing Facility Canby, OR
d METERMAN
IRO‘?ED Pump Systems

Mobile HMI

“For The Best In Flow Technology”
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Installation, Maintenance & Repair

= 9 Full Time Service Technicians
= 3 Full Service Shops

= 6 Service Trucks

= 23 Ton Crane Truck

= 8 Ton Crane Truck

= 3 Ton Crane Truck

= 2 Ton Flatbed & Trailer

= 1 Ton Flatbed & Trailer
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Mobile HMI “For The Best In Flow Technology”
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Branch Line Pumping Options



Branch Lines - Closed or Open Loop

Closed Loop Branches

Pump
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HP = Flow X Head / 3960 X eff
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Branch Lines - Open Discharge
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Open Branches

HP = Flow X Head / 3960 X eff
57 (= ek Pump ED 101
V722 ,_7
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Branch Lines - Open Discharge
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HP = Flow X Head / 3960 X eff
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Branch Lines - Open Discharge

Flow = 1000 gpm Head = 50’ Flow = 1000 gpm Head = 150’

Pump

o 111 o 11

Open Branches

HP = 15.5 HP = 46.5
At 666 gpm HP = 30.9

HP = Flow X Head / 3960 X eff
F /a7EEH Pump ED 101

IﬂE’



Branch Line Options

E?F;EEH Pump ED 101
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Branch Line Options
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Single Pump - Single Pipeline

Branch Line Pumping

Multiple Discharges / Single Pump & Pipeline
Versus

Multiple Pumps / Multiple Pipelines Outflow =200 gpm

HP = (Flow X Head) / (3960 X Efficiency) Outflow =400 gpm
Point C

One Pump / One Pipeline
Elevation = 200’

PointAtoB B C
43.2 HP = (600 x 200) [ (3960 X 0.7)

Pump Flow =600 gpm

Point B |
Elevation = 100’

Point A
Elevation =0’

ﬁ 7EL'H Pump ED 101
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Multiple Pumps - Multiple Pipelines

Branch Line Pumping

Multiple Discharges / Single Pump & Pipeline
Versus
Multiple Pumps / Multiple Pipelines Outflow =200 gpm

HP = [Flow X Head) / (3960 X Efficiency) Outflow =400 gpm

One Pump / One Pipeline
PointAtoB &C Pump Flow =600 gpm

43.2 HP = (600 x 200) / (3960 X 0.7) Outflow - 100
utflow = gpm

Two Pumps / Two Pipelines Outflow =200 gpm

PointAto B Pump Flow =400 gpm
14.4 HP = (400 X 100) /(3960 X 0.7)

PointAto C

14.4 HP = (200 X 200) /(3960 X 0.7)
Pump Flow =200 gpm

Headincludes elevation & friction but the
exampleassumes zero friction. Other
assumptions include 70% pump efficiency Point.A PointB PointC

and valves at points B & C. Elevation=0" Elevation = 100" Elevation = 200"

ﬁ 7EEH Pump ED 101
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Branch Line versus Multiple Line Analysis

REQUIRED DATA AtoB&C AtoB AtoC Tto?
Pump Operation - Hours J/ Day 8| 8| 8 0
Pump Operation - Days / Year }Eil 365 365 0
Pumip Flow - GPM G600 d-lIll 200 1]
Pump Head - Feet ZWI 100 200 0
Pump Efficiency - % 0% 0% 0% 0%
Maotor Efficiency - % 24.0% 90.0% 90.0% 90.0%
Energy Cost in $/KWH $0.11 80.11 0.11 £0.00
Initial &Additional System Costs $44,000.00} -10,000.00] * 17,000.00| *
RESULTS
Annual Flaw 105,120,000 ?D.ﬂEﬂ.DﬂDI 35,00, 000 1]
BHE At Design Point 43.3 144 14.4 0.0
Wire to Water Efficiency - % 665 B3% B3 6%
annual Energy Cost $11,035.06 $3,841.83 53,841.83 50,00
KW Per 1000 Gallons Pumped 0.954 0.456) 0.5957 gDV, 0]
Cost Per 1000 Gallons Pumped S0.105 20,055 %0.110 gDIV, 0]
PAYBACK
Annual Savings - $5 $3,351.39
Annual Savings - % 30%
Additional cost 57,000/
Payback - Years 2.1
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Single Pump - Single Pipeline

Branch Line Pumping

Multiple Discharges / Single Pump & Pipeline
versus Outflow = 200 gpm

Multiple Pumps / Single Pipeline

Outflow =400 gpm
HP = [Flow X Head) J [3960 X Efficiency)

Point C

One Pump / One Pipeline Pump Flow = 600 gpm
Elevation = 200’

PointAto B & C

43.2 HP = (600 x 200) /(3960 X 0.7) Point B

Elevation = 100’

Point A
Elevation =0’

E? 7EEH Pump ED 101
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Multiple Pumps- Single Pipeline

Branch Line Pumping

Multiple Discharges / Single Pump & Pipeline

Versus

Multiple Pumps / Single Pipeline

HP = [Flow X Head) J (3960 X Efficiency)

One Pump / One Pipeline
PointAtoB & C
43.2 HP = (600 x 200) / (3960 X 0.7)

Two Pumps / One Pipeline

PointAtoB
21.6 HP = (600 X 100) /(3960 X0.7)

Point B to C
7.2 HP= (200 X 100) / (3960 X 0.7)

Head includes elevation & friction but the
exampleassumes zerofriction. Other

assumptions include 70% pump effidency
andvalves at points B & C,

E? JEEI-I
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Outflow = 200 gpm

Outflow =200 gpm

Pump Flow = 600 gpm Outflow = 200 gpm

Dutflow =400 gpm

Pump Flow = 600 gpm Pump Flow = 200 gpm

PaointC
Elevation = 200"

PointB
Elevation = 100°

Point A
Elevation=0"

Pump ED 101



Branch Line versus Multiple Pump Single Line Analysis

REQUIRED DATA AtoBE&C AtoB BtoC Tte?
Pump Operation - Hours / Day & & Bl (1]
Pump Operation - Days / Year 365 365 365 0
Pump Flow - GPM G00 E00 200 1]
Pump Head - Feet 200 100 100 0
Pump Efficiency - % TO% 705 705 TO%
Maotar Efficiency - % 94.0% 90.0% 00.0% 90.0%
Energy Cost in $/KWH $0.11 S0.11 $0.11 $0.00
Initial & Additional System Costs 544,000.00) «§,000.00| * 11,000.00( *
RESULTS
Annual Flaw | 1D&,120.ﬂ)ﬂ| 105,120,000 33,030, 000 Q
BHE At Design Paint . 43.3 21.6 7.2 0.0
Wire to Water Efficlency - % B 635 B3 G35
Annual Energy Cost $11,035.06 §5,762.75 $1,920,92 <0.00
KW Per 1000 Gallons Pumped 0.954 0.458 0.498 EDIV, 01
Cost Per 1000 Gallons Pumped S0.10% 50055 S0.055 EDIV,01
PAYBACK
Annual Savings - $5 [ s3,351.39]
Annual Savings - % 30%
Additional cost 53,000
Payback - Years I E|.5|

J777 7E:H Pump ED 101
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Motor Efficiency

Figure 2: Motor Construction  Each Motor is 10 HP, 1200 RPM

: Premium
Efficie
e Efficiency 90.2%

ﬁ/a;El:H Pump ED 101

= M =



Motor Efficiency versus Load

Efficiency
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Motor & Pump Efficiency

Motor Efficiency = Mechanical Power / Electrical Power

Pump Efficiency = Fluid Power / Mechanical Power

Total Efficiency = Pump Efficiency X Motor Efficiency

[y fecrs Pump ED 101
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energy calculator ww.xlsx

Motor & Pump Efficiency

Total Efficiency = Pump Efficiency X Motor Efficiency

1
—%> Motor —> Pump ——%> Total

90 % 78 % 70 %

0.90 X0.78 =0.70 = 70%

[y fecrs pump ED 101
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energy calculator ww.xlsx
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Branch Line Pumping Options
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