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INTRODUCTION 

A Leader Evaporator Springtech EXTREME Reverse hǎƳƻǎƛǎ ǎȅǎǘŜƳ ƛǎ ŘŜǎƛƎƴŜŘ ǘƻ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƛƳǇǊƻǾŜ ǘƘŜ ǇǊƻŘǳŎŜǊΩǎ 

productivity by generating high sugar percentage sap.  Through use of high pressure, the system removes water from 

the sap resulting in a more concentrated sugar solution entering the evaporator.  This in turn shortens the boil time 

required resulting in fuel and time savings.   

Some of the features of the Springtech EXTREME HP-1 are: 

¶ Easy accessibility to pumps and membranes 

¶ Stainless steel frame, membrane housing, pressure and recirculation pumps 

¶ Fast wash cycle 

¶ With reasonable sap ς the ability to generate high brix concentrate with a single pass 

¶ Flow meters for the permeate of each membrane and one for the system concentrate 

THEORY OF OPERATION 

In reverse osmosis, through the use of special semi-permeable membranes and high pressure, water is forced, in a 

pure form, through the membrane while the concentrated solution remains outside the membrane and is 

concentrated.  For the sugar maker this means water (permeate) is removed from the sap and a sap with a higher 

sugar level (concentrate) is produced for the evaporation process. 

Terms  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Semi-permeable Membrane ς Unit consisting of multi layers of spacers and membranes 

Pre-Filter Unit ς Designed to remove suspended solids from the sap incoming to the reverse osmosis 

system 

Feed Pump ς The initial pump designed to supply the reverse osmosis unit with sap and maintain pressure 

in the system 

Pressure Pump ς The pump designed to provide the pressure needed to force the sap through the reverse 

osmosis membrane 

Pressure Vessel ς The containment unit for the semi-permeable membrane 

Permeate ς Purified water removed from the maple sap during the concentrate cycle 

Concentrate ς the maple sap having a higher percentage of sugar because water (permeate) has 

been removed 

Permeate Holding Tank ς A tank designed to hold a minimum twice the hourly output of the system 

Concentrate Cycle ς Process during which water is removed from maple sap resulting in 

Concentrate and Permeate 

De-Sugaring Cycle - Process to reclaim sugars from the membrane during which Permeate is run 

through the reverse osmosis unit using Concentrate cycle valve settings 

Rinse Cycle ς Cleaning process of passing stored Permeate through the Reverse Osmosis system and 

out to drain 

Chemical Wash Cycle ς Process of chemical washing the membranes by recirculating a solution 

through the reverse osmosis system.  Dependent on requirement, chemical maybe be 

alkali or acid. 

Permeability Test ς Test to determine the performance of the membranes against a benchmark 

Sap Recirculation Loop ς Process of recirculating output from the concentrate cycle to the raw sap 

tank, increasing the concentration of the sap in the tank 
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Description of Membrane  

 
 

 

 

 

 

 

 
The drawing above represents the flow of liquid through a membrane in the system.  The membrane is housed 

in a pressure vessel (not shown).   

  

The basic units of the reverse osmosis membrane are 

described in the cross section drawing.   

¶ Attached to the permeate tube is a membrane unit 

consisting of a permeate carrier between two 

membranes.   

¶ There are a number of these membrane units attached 

around the outside of the permeate tube.   

¶ Between each of the membrane units is a spacer 

through which the sap and concentrate can flow.   

¶ The permeate tube is perforated so the permeate can 

be collected from the membrane unit. 

¶ At each unit as the sap is pressurized, the permeate 

can flow through the membrane and be carried to the 

permeate tube.  The concentrate cannot penetrate the 

membrane and is pushed out the membrane assembly. 

¶ The membrane units are wound around the permeate 

tube and an outside support structure is placed around 

the wound assembly. 
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EQUIPMENT DESCRIPTION 

The LEADER EVAPORATOR Springtech EXTREME Reverse Osmosis System is designed to offer maximum concentration 

to cost performance.  Through optimizing of pumps and membranes the reverse osmosis systems deliver greater flow 

potential to the user.  The LEADER EVAPORATOR Springtech EXTREME Reverse Osmosis system is designed and built 

using the same principles of superior quality applied to our evaporators. 

The LEADER EVAPORATOR Springtech EXTREME Reverse Osmosis System is covered by a manufactureǊΩǎ ǿŀǊǊŀƴǘȅ ς 

See ATTACHMENT #4. 

NOTES:   

1. Pictures, sketches and drawings presented in this document are not to scale. 

2. Directions (right and left) will be as facing the front of the system. 

 

Front View  
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Rear View 

Feed Pump 
Provides liquid to the system and 

is the first stage of pressurizing 

the system 

Pressure Gauges 

Feed pump pressure is read after the prefilters. 

Membrane pressure is read after the last membrane. 

WARNING:  DO NOT ALLOW THE OPERATING 

PRESSURE TO EXCEED 550 psi. 
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Recirculation and Pressure Pumps  
Pressure Pump - Second stage of pressurizing 

the system required to process the sap through 

the membranes. 

Recirculation Pump - Recirculates liquid within 

the vessel to which they are attached. 

 

Prefilter Assembly and Wash Tank  
Prefilter assembly requires (2) - нлέ ŎŀǊǘǊƛŘƎŜ ŦƛƭǘŜǊǎ 

and 1 cartridge filter spacer 

Wash tank is used to mix the chemical solution for 

cleaning the system. 

Sampling Ports  
Concentrate port is used to sample the liquid 

concentrate to determine the sugar percentage. 

The Permeate port is used to sample the permeate 

from the membrane to determine if it is allowing 

sugar to pass through. 
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Control Panel  
Start button when pressed starts the system pumps in 

sequence. 

The SOPT or STOP / ALARM RESET button is a master 

reset for all the alarms and will stop the machine 

when pressed. 

The Temperature Meter indicates the temperature of 

the liquid flowing through the system. 

Pressure Alarm indicates a pressure condition in the 

system related to the pressure pump requirements.  

The alarm light may be solid (low pressure) or blinking 

(prefilter).  This alarm can be part of normal 

operations.  The machine will shut down when the 

indicator light is activated. 

High Temperature Alarm indicates the Wash cycle has 

completed.  This alarm is part of normal operations.  

The machine will shut down when the alarm light is 

on. 

Motor Failure Alarm is due a motor contactor 

tripping.  Contact Leader Evaporator Technical 

Service. 

Flow Meters  
The Concentrate Meter indicates the liquid flow from 

the concentrate side of the pressure vessel in gallons 

per minute. 

The Permeate Meter indicates the permeate flow 

from the membrane in gallons per minute. 

V1 and V2 Valves 
V1 controls the pressure to the membranes.  It is 

opened ½ way when starting then adjusted to 

reach the pressure wanted.  Close V1 to raise the 

pressure in the system. 

V2 controls the flow from the concentrate side of 

the membranes.  It is opened ½ way when starting 

then adjusted to the desired concentration level. 
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VALVE TYPE 
SET 
POSITION LIQUID FROM - TO   SET POSITION LIQUID FROM-TO 

V3 3 - Way 
HANDLE 
POINTING 
UP 

Membrane to Permeate out   
HANDLE 
POINTING 
DOWN 

Membrane to Valve V19 

V4 3 - Way 
HANDLE 
POINTING 
UP 

Membrane to Concentrate out   
HANDLE 
POINTING 
DOWN 

Membrane to Valve V19 

V6 3 - Way 

HANDLE 
POINTING 
TOWARD 
PUMP 

External to Feed Pump   

HANDLE 
POINTING 
TOWARD 
WASH TANK 
PIPE 

Wash Tank to Feed Pump 

V18 2 - Way 
HANDLE 
POINTING 
UP 

No Flow   
HANDLE 
POINTING 
HORIZONTAL 

Membrane to Valve V19 

V19 3 - Way 
HANDLE 
POINTING 
DOWN 

Membrane to Drain   
HANDLE 
POINTING 
HORIZONTAL 

Membrane to Wash Tank 

WD 3 - Way 
HANDLE 
POINTING 
UP 

Recirculation to feed pump  
HANDLE 
POINTING 
HORIZONTAL 

Drain Wash Tank 

 

  

Flow Control Valves  
These valves control the flow of liquid through the 

system 

V3 ς Permeate flow 

V4 ς Concentrate flow 

V6 ς Feed flow 

V18 ς Cleaning or Concentrate flow 

V19 ς Drain or Wash Tank 
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The Leader Springtech EXTREME Reverse Osmosis system consists of the following parts: 

Included  Equipment  

ITEM 
LEADER 
ORDER # DESCRIPTION / PHOTO 

 ITEM LEADER 
ORDER # 

DESCRIPTION / PHOTO 

Springtech 
EXTREME 
HP-1 

700018HP 

 

 Strainer Y   1ςѹέ 
modified with 
bleeder valve 

 

 

Springtech 
EXTREME 
HP-1 User 
Manual 

 

 

 Springtech 
EXTREME HP-1 
Quick Start 
Guide 

 

 

мέ vǳƛŎƪ 
Coupler C 

Qty: 3 

47148 

 

   

 

Optional Setup Equipment, Parts and Supplies  

ITEM 
LEADER 
ORDER # DESCRIPTION / PHOTO 

 ITEM LEADER 
ORDER # 

DESCRIPTION / PHOTO 

Membrane 
Preservative, 
1 lb. 

70001 

 

 RO Soap 5 Lbs. 69992 

 

Citric Acid, 1 
lb. 

70008 

 

 Glycol, 1 gal. 70009 

 

нлέ 
Cartridge 
Filter 

70012 

 

 Cartridge Filter 
Spacer 

70144 

 

O-ring for 
prefilter 

192 
 

 Food Grade 
Grease 

55095 
 

мнέ {ŀǇ 
Hydrometer 

61061 

 

 [ƻƴƎ нέ 
Diameter Test 
Cup 

59006 

 

Digital 
Refractomet
er 

61058 

 

 Sap 
Refractometer 

61073 

 

2 to 20 GPM 
Flow Meter 

 

 

 0 to 10 GPM 
Flow Meter 

 

 

pH Meter 61060 

 

 pH Meter 
Replacement 
Probe 

61060P 

 

http://www.leaderevaporator.com/p-124-1-quick-coupler-for-plastic-mainline-tubing.aspx
http://www.leaderevaporator.com/p-264-membrane-preservative.aspx
http://www.leaderevaporator.com/p-268-citric-acid.aspx
http://www.leaderevaporator.com/p-271-glycol.aspx
http://www.leaderevaporator.com/p-256-cartridge-filters.aspx
http://www.leaderevaporator.com/p-261-food-grade-grease.aspx
http://www.leaderevaporator.com/p-276-maple-sap-hydrometer.aspx
http://www.leaderevaporator.com/p-277-testing-cup-for-hydrometers.aspx
http://www.leaderevaporator.com/p-278-hand-held-refractometer.aspx
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SETUP 

NOTES:   

¶ All materials used should be approved for potable water.  No copper should be used. 

¶ When installing plumbing for the system, factor in the system may need to be moved for such items as 

maintenance.  It is recommended the connections be made with fittings such as quick disconnects. 

¶ All feed piping to the Springtech system must be at least as large as the feed on the system itself ς 1 ς ½έ is 

recommended 

¶ All installations must meet applicable governmental regulations. 

Area Required  

The space to be used should be capable of preventing the RO system from freezing.  Additionally it will need to have 

adequate ventilation during operations to prevent overheating.   

The dimensions of the unit are  

¶ Width ς 28έ 

¶ Length ς 48έ 

¶ Height ς 77έ 

A minimum of two feet around the system is recommended.  You must also be able to obtain an additional area in 

order to remove membrane and pump assemblies. 

The room should have adequate drainage.  The walls, ceiling and floor should be easy to clean. 

Power Requirements  

The system requires 220V / 1 Phase, 50 amps.  All electrical work should be done by a licensed electrician and meet all 

local codes. 

 

 

 

 

 

 

 

 

MOTOR ID MOTOR FUNCTION SIZE (HP) NAMEPLATE AMPERAGE 

M1 Feed Pump 2 13 

M2 Pressure Pump 7.5 30 

M3 Recirculation Pump 1.5 5.9 

 

NOTE:  Any time the control panel is opened, the power should be turned off at the source. 
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Electrical Schematics  

 

 

 

1. Locate the breaker block and identify the labelling on the last three 

breakers on the left side. 

 

 

 

 

 

 

 

2. Identify the amperage of the breakers.  They should be in order; 2 

amps, 1amp and 2 amps. 

3. Note whether the breaker labels are 4,5,6 or 5,6,7 and reference the 

appropriate schematic as listed in the table below. 

 

 

 

 

Breaker Labels Schematic 

4, 5, 6 ATTACHMENT 1A 

5, 6, 7 ATTACHMENT 1B 

 

General Connection Layout  

The illustrations on the following page are generalized layouts for connections with the Springtech EXTREME RO 

System.  The first drawing shows tank connections to the system.  The second drawing shows an arrangement of valves 

to connect the incoming liquid to the system.  Dependent on the location, other arrangements are likely.  It is beyond 

the scope of this document to recommend the best layout for all situations.  It is recommended you contact your 

LEADER EVAPORATOR sales person or your local Distributor / Dealer for assistance in deciding the correct tanks and 

layout for your needs.   














































































