
HOW TO SPECIFY THE SERIES 850 HL 
BULK POWDERED CHEMICAL STORAGE AND FEED SYSTEM 

The following specifications describe a complete, factory built bulk powdered chemical storage and feed system. These 
specifications are comprehensive in their detail of system components and related materials. They do not, however, cover 
specific design variations, such as sizing of equipment pieces, that are determined by the particular installation. Sizing and 
selection of components can be accomplished by the following step-by-step procedure explained below: 

Although this specification describes the standard HL system, ZMI is able to serve customers with special applications involving 
both lime and other bulk chemicals. Inquiries relative to design of specific applications should be directed to: 

1102 Egret Drive
Sibley, Iowa 51249
PH: 712-754-2595  FAX: 712-754-3607
E-Mail: zmi@rconnect.com   Web Site: www.zmichemical.com

NOTE:  The following example uses hydrated lime at 30 Ibs./cu. ft.  Feed ranges are based on 30 to 1 feeder turn- down. If 
chemicals other than lime are being handled (such as soda ash, potassium permanganate, etc...), the specification will 
have to be rewritten accordingly to account for the changes in material density. 

Step 1 - Determine the chemical feed rates required by the process. Select the feed range that suits the process re- quirements, 
and insert range under paragraph 1.2.2. (Note: any feed range can be accommodated in a 30:1 ratio, if not listed below)

FEED RANGES:

A. 1.2 Ibs.lhr. to 36 Ibs.lhr. 

B. 3.0 Ibs./hr. to 90 Ibs./hr. 

C. 6.5 Ibs./hr. to 195 Ibs./hr. 

D. 12.0 Ibs./hr. to 360 Ibs./hr. 

E. 25.5 Ibs./hr. to 765 Ibs./hr.

F. 57.5 Ibs./hr. to 1,725 Ibs./hr.

 G. 80.0 Ibs./hr. to 2,400 Ibs./hr. 

H. 111.0 Ibs./hr. to 3,330 Ibs./hr. 

I. 180.0 Ibs./hr. to 5,400 Ibs./hr. 

Step 2 - Determine the bulk storage required. Select the silo capacity that meets the process requirements and insert size under 
Paragraph 2.2.1. (Note: Storage silos can be provided for any required volume, if not listed below) 

STANDARD SILO CAPACITIES: 

1,000 cu. ft. 

1,500 cu. ft. 

2,000 cu. ft.

 2,500 cu. ft.

 3,000 cu. ft. 

3,500 cu. ft.

 4,000 cu. ft.

 4,500 cu. ft.

 5,000 cu. ft. 

Step 3 - Select isolation gate type and actuation type under Paragraph 2.4.3. (A handwheel operated maintenance knife gate on 
the bin activator is normally all that is required). 
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Step 4 Select maximum chemical feeder output in cu. ft./hr. that corresponds with rates given in Paragraph 1.2.2 (Output 
based on 30 Ibs./cu. ft., material bulk density). Insert feed rate under Paragraph 2.8.1. 

Maximum Feeder Output VS. Feed Rate: 

1.2 cu. ft./hr. -36 Ibs./hr. 
3.0 cu. ft./hr. -90 Ibs./hr.

 6.5 cu. ft./hr. -195 Ibs./hr. 
12.0 cu. ft./hr. -360 Ibs./hr. 
25.5 cu. ft./hr. -765 Ibs./hr.

 57.5 cu. ft./hr. -1,725 Ibs./hr.
 80.0 cu. ft./hr. -2,400 Ibs./hr.
 111.0 cu. ft./hr. -3,330 Ibs./hr. 
180.0 cu. ft./hr. -5,400 Ibs./hr. 

Step 5  Select optional chemical feeder and drive if application requires different type than standard. Insert optional feeder 
and drive under Paragraph 2.8 

Step 6 Determine and select slurry concentration. ZMI recommends maximum concentration of 10-15% by weight. Insert 
concentration under Paragraph 2.9.3. 

Step 7 Determine pump capacity and design head. Select optional pump, seals, and mount (if process requires different type 
from standard). Insert pump requirements under Paragraph 2.10. 

Step 8 Select - Optional 2.11 -If automatic flush system is desired. 

Step 9 Select optional electrical equipment under Paragraph 2.13 - if automatic flush system is desired. 
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TYPICAL TECHNICAL SPECIFICATION
HYDRATED LIME STORAGE AND FEED SYSTEM

PART 1 GENERAL

1.1 SCOPE:
The contractor shall furnish and install one complete hydrated lime storage and feed system as specified herein and as shown 
on the drawings. The equipment shall be fabricated, erected, assembled and placed in proper operating condition in full 
conformity with the drawings, specification, engineering data, instructions and recommendations of the equipment 
manufacturer, as approved by the Engineer.

1.2 DESCRIPTION

1.2.1 The hydrated lime storage and feed system shall be suitable for receiving and storing bulk hydrated lime, proportioning the 
lime with water to produce a slurry, and pumping slurry produced. The hydrated lime system shall consist of one (1) skirted 
type storage silo, station roof with handrails, ladder access, bin activator, bin level indicators, fill pipe, truck fill panel, dust 
filter, lime feeder, slurry tank, slurry pumps, heating and ventilation equipment, and control panel. The hydrated lime system 
shall be factory pre-assembled to the maximum practical extent. Factory assembly shall include slurry and water piping to 
flanges located six inches off bin wall, equipment installation within the bin skirt, painting, and wiring prior to shipment to 
the job site.

1.2.2 The hydrated lime system shall be designed for easy, safe, economical, and reliable performance. The system shall be capable 
of feeding and dissolving 95% minus #100 US standard sieve hydrated lime defined by AWWA Specification No. B-202-83 
at a feed rate ranging from _____lbs./hr. to _____ lbs./hr. For sizing of pieces affected by material density, hydrated lime shall 
have an assumed density of 30 lbs./cu. ft.

1.3 MANUFACTURER

1.3.1 The hydrated lime system manufacturer/supplier shall be ZMI/Portec Chemical Processing Group, Sibley, Iowa.

1.3.2 The entire hydrated lime system will be designed, coordinated and supplied by one manufacturer. The system manufacturer 
shall furnish all equipment to complete a functioning, integrated package. The system manufacturer shall take sole 
responsibility for the products incorporated in the package.

1.4 QUALIFICATIONS

The equipment manufacturer of the hydrated lime system shall be one who is regularly engaged in the business of designing 
and building chemical handling systems. Manufacturers not named in this specification shall verify their qualifications for 
designing, furnishing, and coordinating the lime system by furnishing the engineer, two (2) weeks prior to the bid date, 
information meeting criteria listed under items 1 through 8 below:

1. The equipment manufacturer shall have the required financial capability to complete the project.
2. The equipment manufacturer shall furnish names of manufacturers whose products are normally supplied and the type of 

business relationship with each.
3. The equipment manufacturer shall maintain a qualified technical and design office.
4. The equipment manufacturer shall have a physical plant and personnel to complete the work specified.
5. The equipment manufacturer shall maintain competent service personnel to service equipment furnished.
6. The equipment manufacturer shall have successfully provided similar work for at least five years.
7. The equipment manufacturer shall furnish at least five references who are users of similar systems designed, fabricated, 

and furnished by the equipment supplier.
8. In lieu of any item mentioned under subparagraphs 1 through 7 above, the equipment manufacturer shall furnish the 

owner a performance and payment bond equal to 250% of the full contract price.

1.5 WELDING

.5.1 All welding and welding procedures shall be qualified to AWS D1.1.

1.5.2 Each welder and welding operator shall be qualified for all welding procedures and positions required in the joint that they 
weld.
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1.5.3 All exposed edges, corners, and surfaces shall be free from burrs, fins, and weld splatter.

1.6 POWER SUPPLY
Power supply to the storage and feed system shall be 480 volt, 60 hertz, 3 phase power. The voltage shall not vary more than 
+/- 5% from that specified.

1.7 PRODUCT, DELIVERY, STORAGE, AND HANDLING

1.7.1 The contractor shall be responsible for the delivery, storage, and the handling of the lime system assemblies.

1.7.2 The contractor shall promptly remove damaged products from the job site, and replace damaged products with undamaged 
products.

1.8 SUBMITTALS
Submittals by the equipment manufacturer shall include the following:

1. Drawings and/or data showing physical dimensions, equipment interfaces, anchor bolt locations, and structural design 
requirements for the concrete foundation.

2. Process and instrumentation drawings, electrical schematics, power wiring, and external wiring diagrams.
3. Motor data sheets.
4. Component Specification Information.

1.9 OPERATION AND MAINTENANCE MANUALS:
Six (6) complete operation and maintenance manuals covering all equipment furnished under this Specification shall be 
delivered to the engineer no later than one (1) week after shipment of equipment. Each manual shall incorporate, as a 
minimum, the following items:
1. Table of contents and index.
2. Sequential section dividers separating equipment subsections.
3. Field erection instructions.
4. Brief description of each system and components.
5. Starting and stopping procedures.
6. Special operating instructions.
7. Routine maintenance procedures.
8. Manufacturer's printed operating and maintenance instructions, parts list, illustrations, and diagrams.
9. Safety instructions for operating personnel.
10. General arrangement, process and instrumentation, anchor bolt location, and foundation loading drawings for the 

complete system.
11. Electrical schematics, power wiring, and external wiring diagrams.
12. A priced recommended spare parts list for one year of normal equipment operation.

All the above materials shall be contained in 9"x12" plastic cover binders. All oversized drawings shall be folded and 
inserted in transparent sleeves.

1.10 WARRANTY

1.10.1 The manufacturer shall provide a written guarantee for all materials and workmanship extending twelve (12) months after 
start-up, not to exceed eighteen (18) months after shipment. All materials, equipment and workmanship furnished under 
these specifications shall be free from defects in material or workmanship. The manufacturer shall repair or replace, at his 
own expense, any defective items in this specified period.

1.10.2 The manufacturer shall be responsible for repair or replacement of any defective equipment which fails to meet the 
specified design requirements which are revealed during demonstration, acceptance testing, and start-up. Repair or 
replacement on any such equipment shall be completed within sixty (60) days at no additional cost to the owner.

PART 2 PRODUCTS

2.1 GENERAL

2.1.1 This section gives a general description of what is required. Details may vary in accordance with the exact requirements of 
the equipment offered. Any additional auxiliary equipment necessary for the proper operation of the proposed installation 
not mentioned in these Specifications shall be furnished and installed, at no additional cost to the owner.
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2.1.2 Design is based on use of a hydrated lime storage and feed system as manufactured by ZMI/Portec Chemical Processing 
Group and the terminology used may include reference to that manufacturer's performance and product. Such reference 
shall be made only to establish the quality of materials and workmanship to be used under this section and shall not, in any 
way, be interpreted  as limiting competition.

2.1.3 For the purpose of standardization, the complete hydrated lime storage and feed system, including all accessories, shall be 
furnished and warranted by a single supplier.

2.1.4 The material covered by these Specifications shall be designed to have the necessary strength, stability, and stiffness for the 
intended service.

2.1.5 Equipment and piping shall be rigidly and accurately anchored into position and all necessary foundation bolts, plates, nuts, 
and washers shall be furnished and installed. All bolts, nuts, and washers, shall be corrosion resistant in the conditions of 
use.

2.1.6. Stainless steel nameplates giving the name of the manufacturer, model number, rated capacity, speed, and other pertinent 
data shall be attached to each item of equipment. Stainless steel nameplates giving the name of the manufacturer, serial 
number, model number, horsepower, speed, voltage, amperes, and other pertinent data shall be attached to each motor.

2.1.7 Engraved laminated nameplates giving the name and function of all selector switches, pushbuttons, alarm lights, and 
control devices shall be securely attached to each control or electrical panel.

2.1.8 All motors included under this Section, except for the mixer, agitator, and pump motors shall be of the totally enclosed, fan 
cooled, standard-duty type, NEMA Design B, with 1.15 service factor and Class B insulation and temperature rise, 
designed for operation in a 40° C ambient atmosphere. The mixer, agitator, and pump motors shall be of the totally 
enclosed, fan cooled, mill and chemical duty type, NEMA Design B, with 1.15 service factor and Class F insulation and 
temperature rise, designed for operation in a 40° C ambient atmosphere. Motor horsepower and speed shall be as 
determined by the system supplier and approved by the engineer. Motor voltage and phase shall be 480 volt, 3 phase unless 
otherwise indicated in the drawings.

2.1.9 Removable, all-metal guards in complete conformance with OSHA shall be provided for all motor couplings, V-belt drives 
and similar exposed rotating elements.

2.1.10 Each system, when complete, shall be completely dust-tight, equipment installed outdoors shall be weather-tight, suitable 
for outdoor operation.

2.1.11 All fasteners such as bolts, nuts, washers, and clamps used to interconnect system components shall be furnished by the 
manufacturer and shall be of materials to resist corrosion in the intended application.

2.1.12 All fasteners such as bolts, nuts, washers, and clamps used to anchor the skirted silo shall be furnished by the 
CONTRACTOR and shall be of materials to resist corrosion in the intended application.

2.1.13 Electrical connections to each item of equipment subject to vibration shall be made with flexible liquid-tight metal conduit.

2.1.14 No field welding shall be required.

2.2 STORAGE AND EQUIPMENT SECTION

2.2.1 Storage silo shall be ______ cubic feet capacity, 12 ft. diameter, single compartment. Roof shall be slightly domed, 
designed to support all roof-mounted equipment plus a superimposed live load of 50 pounds per square foot. Silo shall have 
60° cone bottom terminating in a 5 ft. diameter bottom opening. Silo shall be furnished with connections in the straight 
section for low level bin signal connection.

2.2.2 Roof shall be furnished with a 24" diameter combination manhole inspection port including dust-tight closure with locking 
hasp; pressure/vacuum relief valve; dust filter adapter, and high level bin signal connection.

2.2.3 Storage section shall be fabricated of 3/16" plate-minimum and equipment section shall be fabricated of 1/4" plate-
minimum. All steel plates shall be ASTM A36. Bottom flange shall include three (3) leveling screws and anchor bolt 
saddles.
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2.2.4 Equipment section shall be furnished with two (2) 36" x 84" access doors with hardware; 1/3 HP direct drive exhaust fan 
with 4-3/4" wheel diameter and 340 CFM maximum capacity, suitable for operation at 115 volts, 60 hertz, single phase 
service; two vents with bird screens, and 10 KW electric space heater with fan and thermostat, suitable for operation at 480 
volts, 60 hertz, 3 phase service.

2.2.5 Complete storage and equipment section shall be of welded construction, shipped in one piece, and furnished with lifting 
lugs.

2.3 ROOF  ACCESS
The storage silo shall be furnished with an external ladder complete with cage, platforms at intervals not exceeding 30', and 
steel support members. Platforms shall be provided with painted steel grating, handrails, and toe plates. Painted steel 
handrails and toe plates shall be provided around the perimeter of the silo roof. Ladder with cage, handrails, toe plates, and 
grating shall be shipped detached for field assembly.

2.4 BIN ACTIVATOR

2.4.1 The motorized bin activator discharge shall be provided to prevent bridging, jamming, and segregation and shall ensure 
positive flow of material on a first-in, first-out basis. Design of the bin actuator discharger shall prevent transmission of 
vibrations to the storage silo.

2.4.2 Bin activator shall be 5 ft. diameter and shall be of the following materials of construction:
1. Contact materials - carbon steel
2. External support brackets - Carbon steel
3. Flexible sleeves - suitable reinforced natural or man-made elastomer
4. Motor - 1.5 HP, 1.25 HP minimum, TENV, 230/460 volt, 60 hertz, 3 phase
5. Outlet size - shall be determined by the manufacturer and approved by the engineer.

2.4.3 Isolation gate:
Bin activator shall be equipped with a slide-type shut off gate valve with (select actuation desired):
______ manual handwheel actuation
______ manual chainwheel actuation
______ pneumatic actuation
______ electric motor actuation
...and shall be equipped with a flexible connection to lime feeder. Bin activator, and slide gate shall include necessary 
supports and shall be shipped assembled to the storage silo.

*Optional 2.4.3 - Isolation Gate

______ Slide Cut-Off Plate (Hammer Gate)
______ Rolling Blade Stop Gate

2.5 BIN LEVEL INDICATORS
Two level indicators shall be furnished, one for high level and one for low level. Indicators shall be motor operated type 
with stainless steel paddle suitable for operation at 115 volts, 60 hertz, single phase service. High level indicator shall be 
furnished with 3’ shaft extension on silo roof. Low level indicator shall be furnished with paddle guard adjacent ladder in 
straight walls of silo. Indicators shall be accessible from the ladder and pre-mounted prior to shipment.

2.6 FILL PIPE AND DUST FILTER

2.6.1 Each storage silo shall be furnished with fill pipe, dust filter, and components described herein.

2.6.2 Fill pipe shall be 4" diameter, Schedule 40 seamless steel furnished complete with 4" diameter vortice elbow, compression 
couplings, flanges, truck connection, dust cap with chain, and limit switch on end of pipe to provide automatic operation of 
the silo vent filter during and after truck unloading cycle. Limit switch assembly shall be adjustable and secured to a heavy-
duty mounting bracket for dependable operation. Limit switch shall be complete with one set of N.O. and one set of N.C. 
contacts. Spare contacts shall be wired into the unloading control panel to numbered terminal strips for user connection 
should remote monitoring of filling operation be desirable. Fill pipe shall terminate approximately 4’0" above the base of 
the station and shall be shipped unassembled for field installation.
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2.6.3 The fill pipe shall enter the silo on the side near the roof line. A heavy-duty stop plate shall be mounted in the center of the 
silo directly under the bin roof. The stop plate shall be designed to kill the velocity of the chemical being pneumatically 
conveyed, allowing it to drop into the storage bin in an even pattern.

* If optional type of fill assembly is required, please consult ZMI/Portec.

Silo shall be furnished with a ZMI/Portec Model DF-48 roof mounted dust filter with retained dust to discharge directly 
into storage bin. Filter shall have a 295 square foot cloth area with 48 dacron fabric bags and shall be capable of handling 
1175 CFM. Filter shall be furnished with 1/4 HP shaker mechanism suitable for operation at 115 volts, 60 hertz, single 
phase service. Filter assembly shall be in a steel, heat tested, metal housing and weather proof and drip proof with gasketed 
access door. All parts of unit subject to maintenance or service shall be accessible by a person standing on the roof of the silo 
without use of ladders or platforms.

*Optional: 
_____  Dust Filter Exhaust Fan
_____  HP
_____  460 V/3/60
_____  120V/1/60
_____  Other _______________

2.7 TRUCK FILL PANEL

2.7.1 General:
The storage silo shall be furnished with a truck fill panel as described herein. Terminal blocks shall be provided and tagged 
as required for power and motor leads, sensors, alarms, and protective devices.

2.7.2 Enclosures:
Truck fill panel shall be in a NEMA  4  (NEMA 4X, 12 also available) enclosure 20" x 16" wide x 8" deep. Panel shall 
include:
1. Selector switch, for power on-off
2. Pushbutton for manual dust filter shaker operation
3. Pushbutton for alarm silence
4. Indicating lights for:

a. Power "on"
b. Dust filter shaker "on"
c. High bin signal
d. Low bin signal

5. Alarm horn

2.7.3. Operation:
When the truck is connected to the fill pipe, a limit switch mounted on the fill pipe shall be actuated. When the truck 
disconnects, the limit switch shall return to normal and activate the dust filter shaker for a preset period of time. If a high bin 
level is reached, the horn and high level light shall be activated. The horn can be silenced by pressing the silence button. If 
low level in the bin is reached, the light shall be activated.

2.8 LIME FEEDER

2.8.1 Feeder:
Lime feeder shall be volumetric dry solids type screw feeder with adjustable capacity up to ______ cu. ft./hr. and suitable 
for handling hydrated lime. Feeder shall employ a design to insure accurate, continuous, constant density material flow 
without flooding or bridging. The feeder housing shall be dust-tight. The feeder shall be designed to provide easy cleaning 
without the need for removing the feeder or disassembling hopper. Feeder shall be constructed to provide complete access 
to the feeder internals by simply removing the discharge spout and the front plate of the feeder. The auger and seal housing 
shall be constructed of 304 stainless steel. The seals shall be Teflon. Feeder shall be furnished with chute to the slurry tank.

* Optional 2.8.1 - Lime Feeder
______ Volumetric Belt Type
______ Rotary Air-Lock
______ Gravimetric Belt Type
______ Loss-in-Weight Type
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______Other (Please Specify)____________________________________

*If optional type is required, select type and consult ZMI/Portec.

2.8.2 Drive:
Feeder shall be complete with a full wave SCR controlled DC variable speed drive having a 30:1 output range. All speed 
adjustments shall be stepless and can be made with the feeder operating. Controller shall be in a water-tight, dust-tight 
enclosure mounted adjacent to the main control panel, and shall include a digital speed selector, on-off switch, line fuse and 
armature fuse. Speed regulation and linearity shall be +/- 2% of maximum speed. Repeatability shall be +/- 0.5% of setting. 
The feeder shall operate on 115 volts, 60 hertz, single phase service. The drive motor shall be TEFC, 1800 RPM direct 
coupled to 30:1 right angle gear reducer. 

*Optional 2.8.2 - Drive
______ AC variable speed drive local and/or remote controlled
______ Local mechanical variable speed drive
______ 4 to 20 maDC proportional pacing
______ Other

2.8.3 Accuracy:
Volumetric Feeder shall have a metering accuracy of +/-1% for free flowing chemical and a maximum of +/- 2% for non 
free-flowing chemicals based on one (1) minute test samples by weight.

2.9 SLURRY TANK

2.9.1 Slurry tank shall be 5' diameter, 750 gallon, with cover and 20" hinged inspection port, slurry inlet and outlet connections 
and shall be constructed of 1/4" A-36 carbon steel. Tank shall be furnished with ultrasonic level indications at:
1. 100 gallon level to start slurry make-up (SLURRY TANK “LOW”)
2. 600 gallon level to stop slurry make-up (SLURRY TANK “HIGH”)
3. 50 gallon level to sound an alarm and stop slurry pumps (SLURRY TANK “LOW-LOW”)
4. 700 gallon level to sound an alarm for an overflow and stop lime and water feed (SLURRY TANK “HIGH-HIGH”)

2.9.2. Tank shall be furnished with overflow indicator and mixer. Mixer shall be 1/2 HP (minimum), slow speed with TEFC 
chemical duty motor suitable for operation at 460 volts, 60 hertz, 3 phase service. Mixer shaft and impeller shall be 
constructed of 316 stainless steel.

2.9.3 A variable area flow meter, strainer, pressure regulator, solenoid valve, pressure switch, and throttling valve shall be 
provided in the water supply piping. Piping shall be suitably sized Sch. 40 galvanized capable of handling flow rates to 
produce a _______% solution. The station water supply piping shall be designed to handle maximum flow rates at no 
greater than a 30 psig pressure loss. Flanges and/or NPT connections shall be rated for 150 psig burst pressures and 90 psig 
working pressure. The solenoid valve shall accept an open/close signal from the slurry tank level indicator. The pressure 
switch shall signal "low" pressure at 30 psig.

2.10 SLURRY PUMPS

2  .10.1 Pump:
System shall be furnished with two (2) rubber lined horizontal centrifugal slurry pumps. Each pump shall have a capacity 
of ______GPM at ______TDH. Casing shall be cast iron, lined with a non-collapsible replaceable rubber liner vulcanized 
to metal reinforcing plates. Impeller shall be rubber covered with extended expelling vanes on the drive side. Impeller 
design shall prevent clogging.

* If optional type is required, select type and consult ZMI/Portec.

*Optional 2.10.1 - Pump
______ Progressive Cavity
______ Cast Iron Centrifugal
______ High Chrome Centrifugal
______ Air Operated, Double Diaphragm
______ Hydraulically Actuated Diaphragm
______ Peristaltic Hose
______ Other
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2.10.2 Seals:
Bearing shall be protected by packed gland seals. Seal water shall be provided and the sealing arrangement shall be as 
recommended by the pump manufacturer and as approved by the Engineer. The stuffing box shall be removable and made 
of an alloy suitable for lime slurry service.

*Optional 2.10.2 - Seals
______ Single Mechanical Seal
______ Double Mechanical Seal

2.10.3 Bearings:
Bearing assemblies, including shaft, shall be pre-assembled as one unit. Bearings shall be heavy duty, oil lubricated with 
an AFBMA B-10 life of 50,000 hours. Bearing housing shall be cast iron.

2.10.4 Motor Mount/Drive:
Each pump shall be furnished with overhead motor brackets with slotted holes for motor bolts and vertical and 
longitudinal adjusting rails. Pump drive system shall consist of V-belt drive motor and OSHA approved enclosed belt 
guard.

*Optional 2.10.4 - Drive
______ Direct coupled
______ DC variable speed drive local and/or remote controlled
______ AC variable speed drive local and/or remote controlled
______ Local mechanical variable speed drive
______ Manual stroke positioned constant speed (diaphragm type)
______Stroke speed (diaphragm type) manual and/or remote controlled
______4 to 20 maDC proportional pacing
______Other

2.10.5 Motor:
Motors shall be ______ HP, 1750 RPM, mill and chemical duty, TEFC, constant speed with 1.15 service factor and 
suitable for operation at 460 volts, 60 hertz, 3 phase service. Motor shall be designed, constructed and tested in accordance 
with applicable IEEE, NEMA, and ANSI Standards. The pump manufacturer shall verify that motor sizing shall provide 
completely non-overloading characteristics throughout the entire operating range of pump performance curve. Use of 
motor service factor to maintain non-overloading conditions will be reviewed by the Engineer on a case-by-case basis 
with due consideration given to system head conditions versus pump performance conditions.

* If optional type is required, select type and consult ZMI/Portec.

2.11 PUMP AND LINE FLUSH SYSTEM

Manual Flush:
The lime system shall be furnished with manual flush and slurry valves. When the slurry demand has been satisfied, the 
slurry valve is closed and the flush valve is opened to flush the pump and slurry line. Slurry valves shall be rubber lined, 
pinch type with handwheel or lever actuator installed between slurry tank and pump suction. The flush valves shall be 
either a ball or gate valves. Flanges and/or NPT connections shall be rated for 150 psig burst pressure or 90 psig working 
pressures.

*Optional 2.11 - Pump and Line Flush System - Automatic Flush:
The lime system shall be furnished with automatic flush and slurry valves when the slurry demand has been satisfied, the 
slurry valve automatically closes and the flush valve automatically opens. Flushing continues for an adjustable period of 
time (0-10) minutes. Flush valves are solenoid operated and slurry valves are air operated pinch valves, located between 
the slurry tank and pump suction. Flanges and/or NPT connections shall be rated for 150 psig burst pressure or 90 psig 
working pressures. The automatic flush system shall include appropriate air piping and air solenoids for a complete 
working system. The contractor shall be responsible for connections of 60 to 90 psig plant air supply to 1/2" NPT 
connection on silo skirt.

2.12 SYSTEM PRE-WIRING

2.12.1 Pre-wiring shall include factory wiring from the control/power panel to all components within the slurry station as well as 
to the bin signals, truck fill panel and wiring to a roof junction box for the dust filter. The equipment shall be "dry run" at 
the factory to check wiring, motor rotation and component function.
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2.12.2 System pre-wiring shall include but not be limited to factory wiring to the following items:
1. Rigid Conduit
2. Fluorescent interior lights with switch mounted near the door of Kem-Tube.
3. Convenience outlet
4. Fault horn
5. Local disconnect switch for dust filter shaker (located adjacent to dust filter assembly on silo roof)
6. Local disconnect switch for space heater
7. Switches for exhaust fan mounted near the door of equipment section of Kem-Tube.

2.13 CONTROL POWER PANEL

2.13.1 All devices shall be factory installed and pre-tested. Terminal blocks shall be provided and tagged as required for power and 
motor leads, sensors, alarms, protective devices, and spares.

2.13.2 Enclosure:
Control power panel shall be housed in a NEMA 4 (NEMA 4X, 12, also available) enclosure including but not limited to the 
following items:
Main disconnect - circuit breaker
Programmable Logic Controller
3. Transformers - for interior lighting, for balance of system, ship mounted where suitable.
4. Motor disconnect - circuit breakers inside enclosure, with disconnect switches mounted externally
5. Circuit breakers:

a. For controls and truck fill panel
b. Area lights
c. Feeder and convenience outlet
d. Exhaust fan and dust filter
e. Electric heater

6. Contactors For:
a. Feeder
b. Dust filter shaker

7. Non-Reversing full voltage starters for:
a. Bin activator
b. Slurry tank mixer
c. Slurry pump #1
d. Slurry pump #2

8. Selector switches:
a. Power - On-Off 
b. System Hand-Off-Auto
c. Water feed  Hand-Off-Auto
d. Lime feed   Hand-Off-Auto
e. Bin activator   Hand-Off-Auto
f. Slurry pump #1   Hand-Off-Auto
g. Slurry pump #2   Hand-Off-Auto
h. Mixer   Off-On
i. Alarm silence   Fault reset
*j. Slurry valve #1   Open-Close-Auto (used on auto flush system only)
*k. Slurry valve #2   Open-Close-Auto (used on auto flush system only)
*l. Flush valve #1   Open-Close-Auto (used on auto flush system only)
*m. Flush valve #2   Open-Close-Auto (used on auto flush system only)

9. Pushbuttons: Slurry makeup - early start
10. Indicating lights:

a. Power "on”
b. Bin "high"
c. Bin "low"
d. Water pressure "low"
e. Slurry tank "overflow"
f. Mixer "not running"
g. Slurry tank "High-High"

 *h. Air pressure "low" (used on auto flush system only)

Name plates identifying each starter, switch pushbutton, indicating lights, and other devices.
All devices, terminals, and wires shall be properly labeled.
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2.13.3    Operating Mode:
1. Low signal from slurry tank level indicator shall start water feed, lime feed and bin activator. Signal shall be 

interlocked so that water starts before lime feeds start and lime feed must start before the activator starts.
2. Slurry make-up can be started at any time by actuating the "early start" pushbutton which shall bypass the slurry tank 

low signal.
3. Slurry make-up shall stop when high level is reached in the slurry tank.
4. The slurry tank mixer shall manually be turned on and off.
5. The automatic signal for starting and stopping the pumps is external, and shall be supplied by the contractor.

* Optional #5 - Automatic flush

External signal, by others, automatically starts or stops pumps. When a pump is stopped, it will be flushed for a preset 
period of time if the slurry valve and flush valve switches are in the auto position. The system is designed for one pump 
operating, one pump not operating. A manual/automatic switch provides for control of each pump or flushing system.

6. Faults:
*a. The following faults shall prevent slurry make-up start or shall stop slurry make-up:

1.  Water pressure "low"
2. Slurry tank "High-High"
3.  Slurry tank mixer "not running"
4. Air pressure "low" (used on automatic flush system only)

*b. If the level of slurry reaches low-low the pumps shall stop or shall be prevented from starting
*c. A horn, mounted outside the panel, shall sound for all faults.
*d. A horn silence button shall be provided.
*e. After a fault has been corrected, the fault "reset" shall be activated before operation can start.
*f. OPTIONAL: Dry contacts for the customer’s remote indication of a common fault alarm.

2.14 PAINTING

2.14.1 Surface Preparation:
The silo exterior shall be prepared for factory coatings by commercial blast cleaning (SSPC SP-6) for removal of all visible 
rust, mill scale, paint, and other foreign matter. The interior of the silo storage area/hopper and the interior of the slurry tank 
shall be left unblasted and unpainted.

2.14.2 Painting:
The silo exterior and equipment house interior shall be factory coated with a high-build self priming epoxy. Total dry film 
finish thickness for both interior and exterior systems shall be 5.0 mils minimum. All painting shall be applied in 
accordance with the paint manufacturer's recommended application procedures as approved by the Engineer.

PART 3 - EXECUTION

3.1 INSPECTION:
Examine the areas and conditions under which work of this section will be performed. Correct conditions detrimental to the 
proper and timely completion of the work. Do not proceed until unsatisfactory conditions have been corrected.

3.2 PREPARATION FOR SHIPMENT:
Before shipment, a "dry run" test shall be performed on all equipment and the welds in the storage section shall be dye 
checked for leaks. All components of the feed and storage systems shall be secured and covered to prevent rust or damage 
during delivery to the site. All piping shall be capped with metal or wood to avoid damage during shipment.

3.3 INSTALLATION

3.3.1 All installation shall be in strict compliance with the equipment manufacturer's written instructions. All anchor bolts and 
other items placed in the concrete structure shall be located according to certified prints furnished by the manufacturer, as 
approved by the Engineer. All electrical connections shall be made in accordance with the National Electric Code (NEC) 
and the National Electrical Manufacturers Association (NEMA).

3.3.2 Field erection requirements of the lime system shall include, but not be limited to items 1 through 11 listed below:
1. Install concrete foundation, furnish and install anchor bolts and floor drain. Necessary foundation loading and anchor 

bolt layout shall be furnished by lime system equipment manufacturer and shall be stamped by a professional engineer.
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2. Set lime silo on foundation, grout and anchor.
3. Install dust filter on lime silo roof. Caulk adapter flange and bolt on filter. Connect cord to roof junction box.
4. Install roof handrail.
5. Assemble and attach ladder, cage, and transfer platform.
6. Connect water supply to fitting at skin of skirted silo.
7. Connect slurry lines to fittings at skin of skirted silo.
8. Connect 460 volt, 3 phase, 60 hertz power to service entrance panel. Conduit between panel and skin of skirted silo 

shall be factory installed by equipment manufacturer.
9. Attach fill pipe and make electrical connections between limit switch on one end of fill pipe and the truck fill panel.
10. Attach exhaust fan and make electrical connections inside tube.
11. Attach bin level indicators.

3.4 TECHNICAL DIRECTION

3.4.1 Manufacturers of the hydrated lime storage and feed system equipment shall provide the service of a trained, qualified 
technician for two (2) consecutive eight hour days, and one (1) trip to the job site for the purpose of inspecting the 
installation to assure compliance with the shop drawings, check-out, initial start-up, certification, and instruction of the 
plant operating personnel in the proper method of operation and maintenance of equipment.

3.4.2 A written report covering the technicians findings and installation approval shall be submitted to the Engineer covering all 
inspections and outlining in detail any deficiencies noted. The technician shall notify the Contractor and the Engineer of 
anything in the installation which might render the manufacturer's guarantee null and void.

3.5 SPARE PARTS

3.5.1 As a minimum, the Contractor shall furnish the following manufacturer's recommended spare parts:

All parts shall be labeled and placed in the storage area.

END OF SECTION
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