QED SAMPLE ENGINEERING SPECIFICATION

SECTION 6001

ENGINEERING SPECIFICATION: CONTROLLERLESS PNEUMATIC PUMP SYSTEM (HAMMERHEADTM 4”)

PART 1— GENERAL
1.1
SCOPE

1.1.1
The manufacturer shall furnish one or more pumps for use in a ground 
water remediation system.

1.2
PROCESS DESCRIPTION

1.2.1
A pneumatic displacement pump fills and discharges in alternating cycles. When air pressure is shut off, the inlet check valve allows liquid to enter the pump under the hydrostatic pressure in the well. After the pump fills, air pressure is turned on, seating the inlet check valve and forcing the liquid out through the discharge check valve and tubing. In a 
controllerless pump, the on/off cycle is regulated by an internal float, which trips air valve actuators when it reaches the “full” and “empty” 
positions.

1.3
SUBMITTALS

1.3.1
Manufacturer shall submit the following with the bid:

1.3.1.1

Product data for selected model(s), including dimensions, 



weight, rated maximum flow, total discharge head, air supply 


specifications, accessories and warranty coverage. See attached 


Data Sheets for full specifications.

PART 2 — PRODUCTS

2.1
GENERAL

2.1.1
The pump(s) shall be a controllerless pneumatic displacement
design. See Data Sheets for model number(s). Equipment shall be 
manufactured by QED Environmental Systems, Inc. and represented by 
______________ or pre-approved equivalent.

2.1.2
Pump design and performance shall meet requirements specified on the 
Data Sheets attached to this specification.

2.2
EQUIPMENT DESIGN REQUIREMENTS

2.2.1
Standard product design shall include complete pump assembly, 
including body, end caps, tubing/hose fittings, O-rings, check valves, 
inlet, and float/actuator assembly, to meet the following specifications:

2.2.1.1            
Pump(s) shall be all pneumatic and intrinsically explosion-proof. All 

           at-well equipment shall operate on compressed air. No electricity 


shall be required at the well head.

2.2.1.2

Pump(s) shall include an internal on/off level control; no bubbler 


tubes or in-well sensors shall be required to provide on/off level 


control.

2.2.1.3

Pump system shall be controllerless, requiring no surface mounted 

           controllers, in-line control devices, or factory-set control cycle 


timers.

2.2.1.4

Pump(s) shall be available in both top and bottom filling versions. 


Manufacturer shall stock Inlet Conversion Kits that allow field 


conversions from top to bottom fill or vice versa. Field conversion 


shall be completed in no more than 10 minutes.

2.2.1.5

Pumps shall be designed and constructed to allow complete field serviceability. Disassembly of the pump shall be accomplished by removing four (4) screws, and shall provide complete access to both inlet and outlet check valves for inspection and/or cleaning without removing any hose connections. Disassembly and re-assembly shall take one person no longer than 5 minutes under field conditions.

2.2.1.6

Pump(s) shall be designed and constructed to fit in standard 4” 


well casing, with a minimum required submergence between 38” 


and 58”.

2.2.2
Pump(s) shall be completely constructed of materials resistant to attack 
by hydrocarbons, to meet the following specifications:

2.2.2.1

Pump body shall be electropolished stainless steel for maximum 


resistance to chemical attack, swelling, cracking, abrasion, or other 


wear and tear. No plastic bodies shall be allowed.

2.2.2.2

Pump body shall not be unfinished standard pipe stock. Ends shall 


be machined to assure precise fit of end cap O-rings for proper 


seal and easy disassembly and reassembly without O-ring 



damage.

2.2.2.3

Inlet and discharge liquid check valves shall be ball check type, consisting of a freely-rotating Teflon( ball and stainless steel seat. Valves shall exhibit a self-cleaning action and be able to pass coarse solids and viscous liquids without clogging. The inlet check                                   ball shall be 2” diameter and be located in a housing which allows passage of solids up to 1”. The outlet check ball shall be 1-1/2” diameter and be located in a housing which allows passage of solids up to  0.44”.No flapping or sliding valves subject to clogging or improper seating are allowed.

2.2.2.4

Pump end caps shall consist of solid, investment-cast stainless 


steel or solid, machined brass.

2.2.2.5

Air and liquid fittings shall be stainless steel or brass. Fittings shall 


be available to accommodate either tubing or hoses.

2.2.2.6

Top inlets shall be constructed of brass and hydrocarbon-resistant 


material (Q-TalTM). Bottom inlets shall be constructed of stainless 


steel. Inlet screen open area shall exceed inlet area to prevent 


interference with liquid flow.

2.2.2.7

Internal floats shall be of hollow, welded stainless steel 



construction or of one-piece, molded epoxy specially cured for 


hydrocarbon resistance. Epoxy floats shall not be fabricated of 


multiple pieces, or use separate bands or straps in an attempt to 


minimize cracking, chipping, or deterioration.

2.2.2.8            Pump air control valve mechanism shall be of one-piece, investment-cast stainless steel construction for maximum dimensional stability, durability, chemical resistance, and ease of adjustment or replacement. Air valves constructed of plastic materials or fabricated from multiple parts are not allowed.

2.2.2.9            Pump intake screen shall be cylindrical in shape with a diameter of at least 3.5” and a sidewall height of at least 2.25” to provide sufficient screen area and standoff height even when resting on the bottom of the well.

2.2.3
Each pump shall be supplied with a well cap which secures the pump 
tubing or hose and supports the pump in the well, to meet the following 
specifications:

2.2.3.1

Well caps shall be machined to assure proper fit on standard well 


casings. Cap sizes shall be available to fit 4”, 6”, and 8” standard 


casing.

2.2.3.2

Well caps shall be available in standard and vacuum seal 



configurations.

2.2.3.3

Caps shall support pressure regulator/air filter assembly where 


required.

2.2.3.4

Special caps shall be available to fit non-standard casing.

2.2.4
Pump(s) shall be equipped with air and liquid tubing or hoses to meet the 
following specifications:

2.2.4.1

Tubing shall be constructed of Nylon 12, which will not swell in 


water and provides excellent resistance to hydrocarbons, fuels and 

           alkalies. 

2.2.4.2

Multiple-tube assemblies shall be jacketed in a continuous Nylon 


12 sheath to prevent hangups, loops, and kinks during installation 


or removal. Loose or cable-tied tubing is not allowed. See Data 


Sheets for tubing specifications.

2.2.4.3

Flexible hose sets shall be available as an alternative to tubing. 


Optional quick-connect fittings shall be available. See Data Sheets


for specifications.

2.2.5
Available accessories shall include the following:

2.2.5.1

Cycle counters shall be available to allow monitoring of pump 


operation. See Data Sheets for specifications.

2.2.5.2

Tank-full shutoff devices shall be available to stop pump operation 


when holding tanks are full. See Data Sheets for specifications.

2.2.5.3

A filter/regulator kit shall be available, attaching to the well cap(s), 


to consist of a 5 micron final air filter with autodrain to remove 


moisture and a pressure regulator to allow air pressure adjustment. 

See Data Sheets for specifications.

2.2.5.4

Special bottom inlet screens shall be available for use in landfill 


leachate or high-solids well conditions.

2.3
OPERATION AND PERFORMANCE PARAMETERS

2.3.1
Manufacturer shall have published flow curves to validate pump flow rate 
specifications. See Data Sheets for flow curves and design flow rate and 
discharge head for this specification.

2.3.2
Pump(s) shall be capable of the following benchmark flow rates:

2.3.2.1

Pump(s) shall deliver flow up to 14 GPM at a depth of 25 feet with 


20 feet of submergence, when equipped with 1-1/4” discharge 


fittings and tubing.

2.3.2.2

Pump(s) shall deliver flow up to 9 GPM at a depth of 25 feet with 


20 feet of submergence, when equipped with 3/4” discharge fittings 

and tubing.

2.3.3
Pump(s) shall have a maximum lift of at least 300 feet. Pump 
manufacturer shall have complete testing to validate this depth, with 
documentation available upon request.

2.3.4
Pump(s) shall function properly over an operating pressure range of 10 
PSI to 160 PSI.

2.3.5
Pump(s) shall automatically conserve air (and minimize air consumption 
costs) by only demanding air when the well level is high enough for 
pumping to occur (i.e., high enough to completely fill the pump).

2.3.6
Pump mode of operation shall prevent air from entering discharge tubing 
or hose. Entrained air in the discharge liquid or pump “over-drive” shall 
not occur.

2.3.7
Pump(s) shall be capable of operation in wells under pressure or vacuum 
without requiring any pump modifications.

ENGINEERING DATA SHEET 1

CONTROLLERLESS PNEUMATIC PUMPS (HAMMERHEAD 4”)

GENERAL PRODUCT DATA






*Max.
Required

Model
Inlet
O.D.
Length
Weight
Max.
flow rate
air supply

No.
Type
(in)
(in)
(lbs)
lift (ft)
(GPM)
   (SCFM @ PSI)
HF43SET
Top
3.5
42
16
200
10
0.5 @ 10 - 5 @ 160

HF43BET
Top
3.5
40
16
200
9
0.5 @ 10 - 5 @ 160

HF45SSB
Bottom
3.5
55
23.5
300
14
0.5 @ 10 - 5 @ 160

HF45SEB
Bottom
3.5
55
23.5
300
14
0.5 @ 10 - 5 @ 160

HF45BEB
Bottom
3.5
55
23.5
300
14
0.5 @ 10 - 5 @ 160

HF45SET
Top
3.5
60
24
300
11
0.5 @ 10 - 5 @ 160

HF45BET
Top
3.5
60
24
300
11
0.5 @ 10 - 5 @ 160

H45SSB
Bottom
3.5
55
23.5
300
8
0.5 @ 10 - 5 @ 160

H45SEB
Bottom
3.5
55
23.5
300
8
0.5 @ 10 - 5 @ 160

H45BEB
Bottom
3.5
55
23.5
300
8
0.5 @ 10 - 5 @ 160

H45SET
Top
3.5
60
24
300
8
0.5 @ 10 - 5 @ 160

H45BET
Top
3.5
60
24
300
8
0.5 @ 10 - 5 @ 160

* GPM at 25 feet depth, 20 feet submergence

PUMP MATERIAL DATA

Model



No.
Body
End Caps
Inlet
Float
Fittings

HF43SET
Stainless Steel
Stainless Steel
Q-Tal, brass
Epoxy
Stainless Steel

HF43BET
Stainless Steel
Brass
Q-Tal, brass
Epoxy
Brass

HF45SSB
Stainless Steel
Stainless Steel
Stainless Steel
Stainless Steel
Stainless Steel

HF45SEB
Stainless Steel
Stainless Steel
Stainless Steel
Epoxy
Stainless Steel

HF45BEB
Stainless Steel
Brass
Stainless Steel
Epoxy
Brass

HF45SET
Stainless Steel
Stainless Steel
Q-Tal, brass
Epoxy
Stainless Steel

HF45BET
Stainless Steel
Brass
Q-Tal, brass
Epoxy
Brass

H45SSB
Stainless Steel
Stainless Steel
Stainless Steel
Stainless Steel
Stainless Steel

H45SEB
Stainless Steel
Stainless Steel
Stainless Steel
Epoxy
Stainless Steel

H45BEB
Stainless Steel
Brass
Stainless Steel?
Epoxy
Brass

H45SET
Stainless Steel
Stainless Steel
Q-Tal, brass
Epoxy
Stainless Steel

H45BET
Stainless Steel
Brass
Q-Tal, brass
Epoxy
Brass

REF
ITEM


SPECIFICATION(S)
2.2.4
Air/liquid lines (check one):


Tubing  
Hose 

Quick connectors (hose only):


Check if included  

Special tubing (acid conditions):


Check if included  
2.2.5.1
Cycle counter

Model No.:


37000


Max Pressure:


200 PSI


Flow Capacity:


5 SCFM normal;






20 SCFM max.


Number of Counts:


0-999,999


Process Connections:


1/8” MNPT air in;






1/8” FNPT air out

ENGINEERING DATA SHEET 2

CONTROLLERLESS PNEUMATIC PUMPS (HAMMERHEAD 4”)
                    Model No.:                                                                   37247

                    Operating Temperature:                                              32 to 122 degrees F

                    Maximum Distance from

                    Sensor to Counter:                                                       1320 feet 

                    Number of Counts:                                                       0-9,999,999                  

2.2.5.2
Tank-full shutoff

Model No.:


L374


Pressure Range:


40-100 PSI


Flow Capacity


40 SCFM @ 100 PSI


Process Connections:


1/4” NPT air tubing;






2” NPT sensing tube

2.2.5.3
Filter/regulator kit

Model No.:


37050


Gauge Pressure Range:


0-125 PSI


Filtration:


5 micron

ENGINEERING DATA SHEET 3

CONTROLLERLESS PNEUMATIC PUMPS (HAMMERHEAD 4”)
2.3.1
PUMP FLOW CURVES

HF45SSB, HF45SEB(BOTTOM INLET, 1-1/4” DISCHARGE
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ENGINEERING DATA SHEET 4

CONTROLLERLESS PNEUMATIC PUMPS (HAMMERHEAD 4”)
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