


KnightHawk Engineering, Inc. is a technology based specialty engineering 
company that performs consulting, field services, and testing. We do this 
with a broad spectrum of experience-based personnel utilizing a multi-
discipline integrated systems approach. Using the same approach
KnightHawk develops and manufactures performance enhancement 
products. We are frequently called on to solve the most difficult and 
challenging problems in industry which need to be solved within aggressive 
time constraints, without sacrificing safety, quality, or performance.



The P43® machine was developed in 1981 by Exxon Research and Engineering and 
Butterworth Systems to replace their side entering propeller mixers. 

This replacement was designed to benefit Exxon in the following ways

• Substantial electrical cost savings
• Reduced maintenance costs as the SEPM’s are unreliable
• Reduce the amount of tank outage due to this maintenance

The product was well proven in trials at Bantry Bay and Whitegates refinery in Ireland 
and these original machines manufactured in 1981 are still in service.

History of P43



MODEL
Demonstration of the design using a small cutaway model



Center Mount





Shell Mount



Material selection
Standard Options:

• Main Body: Aluminium Bronze. 
• Nozzle Body: Ni Resist S.G. Iron.
• Nozzle Tip: Aluminium Bronze.
• Gearcase Components: Phosphor Bronze, Aluminium Bronze, Stainless Steel. 
• Fastenings: Stainless Steel, 
• O’ Rings & Seals: Viton

Other Options:
• All Stainless Steel has been made for chemical applications (Taiwan)
• Stellite nozzles and impeller assembly for Syncrude Oil Sands Application.

• 747 part 2 class 3 has been manufactured for Exxon Mobil Baton Rouge to resist abrasion in a
CatFines tank.

Machine Design



Machine Design



APPLICATIONS – Pictorial Examples



The P43 has been used in permanent and temporary installations from 35M up to 105M. 

Traditionally installations over 70 metres have been shell mount with 3 machines.

However we have centre mount twin nozzle installations in Taiwan at 80M and at
Whitegate in Ireland at 90M with a single nozzle.

These do however require a very large pump capacity 3000 usg per min+

APPLICATION- Tank Sizes



Types of fluids & specifications

Currently the only liquids which have been used in P43 are various crude oils, Gasoline and certain 
non corrosive chemicals (unsaturated polyester resins etc).

We did however use to function test the impeller and gearbox mechanism with water and are currently 
discussing the use of P43 in waste water treatment with ExxonMobil (API separators)

Types / sizes of solids

The P43 is designed to allow solids of up to ¾” to pass through without damage or blockage. The only 
solids which can be a problem are string like solids such as polythene, etc. 

APPLICATIONS



Permanent vs. Temporary installation

Permanent installation is always preferred for regular users of P43.

It can allow the use of one centre mount over the 3 shell mounts normally required in 
temporary installations.

And in the case of shell mount applications it does not require the removal of 
manways and expensive set up costs.

APPLICATIONS



The units require four key factors to operate.

1. Correct pump flow. (Pressure)
2. Correct rotational rate (Impeller pitch)
3. Adequate volumetric flow for the size of tank being processed.

(Nozzle sizing is important)
4. Correct diluents to sludge ratio (4:1minimum)

As long as these Four key factors are observed then just about anything is possible 
within the machine operating parameters (2000M3 per minute Flow, 300 PSI 
pressure)

LIMITATIONS
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