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PRO-TECT UV FEATURES

Standard HMI Controller Features

•
•
•
•
•
•

•

•
•
•
•
•
•
•

Pro Series HMI Controller Features

PRO-TECT UV FEATURES 

• Corrosion Proof Schedule 80 PVC- stronger and can handle higher pressures when compared 

to HDPE and polypropylene reactors.  

• Single end lamp and sleeve access makes for easy maintenance

• Correct, repeatable lamp placement 100% of the time

• Standard over temperature safety cutoff switch- turns the lamps off when water reaches 120F, 

preventing damage from overheating.

• Temperature sensor location- located in lamp endplate, the hottest part of uv reaction 

chamber.

• American made Low Pressure Amalgam (ALH) and High Output (HLH) UV lamps.  These 

lamps are designed for 12,000 hours of continuous use and are 80% efficient after 12,000 hours

• Electric Ballasts are matched to the performance of the required lamp for optimal UV-C 

output and longest useful lamp life.



 

 

 

 

 

 

UV INFORMATION
Know What You Are Purchasing - All Quotes Are Not Equal

One of the primary jobs the sales and marketing team at RK2 has with relation to UltraViolet (UV) water 

treatment systems-is customer education. 'Why is that?' you may ask. Unfortunately, while the concept 

of UV treatment appears simple, the actual application of the technology is anything but. In fact, capable 

OEM suppliers take great care to ensure that the customer is able to meet their actual treatment needs, 

in all practical operational scenarios, today, and as the system ages.  In many cases a potential customer 

may notice that one quote for a UV product may come in at a significantly higher cost than that of 

another. Good news, right? Lowest bid wins!

Well, perhaps the company that provided the lowest bid wins, but the real loser may be the customer. In 

the UV treatment industry, as in many others, it is the hidden or unknown factors that can greatly impact 

whether your system actually delivers the intended UV dose, or 'treatment', or not. In fact, UV water 

treatment is such a complex technology that the USEPA and other regulatory bodies worldwide have 

standardized sizing and application regulations for municipal drinking water and waste water.

While aquaculture does not abide by regulations per se (there are regulated aquaculture applications in 

some countries), capable OEM suppliers use these regulations as guidelines to ensure that the customer 

has the treatment they require when they purchased their UV system-to ensure adequate protection of 

their investments at all times.

UV treatment - Basics you need to know about UV-C and UV Dose

As with any technology, fundamental knowledge is key to understanding the products you purchase. As 

a customer, being an expert in a given technology is not required. However, the more knowledge you 

have, the more likely you are to be a satisfied customer. To that end, it may be helpful to explain some of 

the key areas of interest with regards to UV water treatment.

UV Spectrum - There are four primary parts of the UV spectrum: UV-A and UV-B can make it through the 

earth's atmosphere. UV-C and UV Vacuum are blocked by the earth's atmosphere. In disinfection 

typically only UV-C is used.
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UV-C Intensity - The amount of UV-C light that is emitted by a light source is called the 'lamp intensity'. 

This is typically listed as mW/cm2. UV-C for disinfection is usually measured only at the wavelength of 254

nm and is not visible to the human eye.

                    

                

                    

                   

                 

                

                 

                   

          

Low-Pressure

 

and

 

Low-Pressure

 

High-Output

 

lamps

 

-

 

These

 

are

 

the

 

most

 

efficient

 

lamps

 

at

 

about

 

35

 

percent,

 

or

 

even

 

more.

 

However,

 

these

 

lamps

 

are

 

also

 

relatively

 

low

 

power,

 

so

 

more

 

lamps

 

are

 

required

 

for

 

a

 

given

 

application.

 

In

 

addition,

 

these

 

lamps

 

are

 

more

 

sensitive

 

to

 

changes

 

in

 

water

 

temperature

 

-

 

water

 

temperatures

 

must

 

be

 

taken

 

into

 

account

 

by

 

the

 

system

 

designers.

 

This

 

type

 

of

 

lamp

 

is

 

typically

 

very

 

reliable.

 

These

 

lamps

 

are

 

considered

 

to

 

be

 

monochromatic,

 

as

 

the

 

useful

 

UV-C

 

output

 

is

 

almost

 

all

 

at

 

254

nm.

  

These

 

lamps

 

like

 

to

 

run

 

at

 

about

 

40°C

 

for

 

maximum

 

output.

Amalgam

 

Lamps

 

-

 

These

 

are

 

the

 

primary

 

'go

 

to'

 

lamps

 

in

 

many

 

treatment

 

systems.

 

In

 

addition

 

to

 

high

 

efficiency

 

in

 

the

 

33-to-35

 

percent

 

range,

 

they

 

have

 

relatively

 

high

 

intensity,

 

and

 

great

 

reliability.

 

These

 

lamps

 

like

 

to

 

run

 

at

 

roughly

 

~110°C

 

for

 

maximum

 

output.

 

All

 

of

 

these

 

factors

 

allow

 

for

 

an

 

efficient,

 

thermally

 

stable

 

and

 

relatively

 

compact

 

system

 

design.

Medium-Pressure

 

(high-pressure)

 

Lamps

 

-

 

Oversimplifying,

 

medium-pressure

 

lamps

 

are

 

basically

 

low-

pressure

 

lamps

 

with

 

more

 

mercury

 

and

 

driven

 

with

 

much

 

higher

 

currents

 

and

 

voltages.

 

When

 

mercury

 

lamps

 

are

 

overdriven,

 

they

 

do

 

not

 

glow

 

anymore,

 

they

 

create

 

an

 

arc.

 

These

 

arcs

 

emit

 

254nm

 

predominately,

 

but

 

also

 

emits

 

many

 

other

 

wavelengths.

 

Some

 

of

 

these

 

wavelengths

 

are

 

in

 

the

 

useful

 

220

nm

 

to

 

280nm

 

range-remember

 

our

 

inactivation

 

curve?

 

At

 

254nm

 

these

 

lamps

 

are

 

only

 

about

 

8%

 

efficient,

 

however,

 

if

 

considering

 

the

 

range

 

of

 

220-to-280nm

 

for

 

inactivation

 

they

 

are

 

about

 

~11

 

percent

 

efficient.

 

In

 

addition,

 

medium-pressure

 

lamps

 

like

 

to

 

run

 

at

 

about

 

600

 

to

 

900°C.

 

That

 

is

 

very

 

hot.

 

As

 

well,

 

these

 

lamps

 

operate

 

at

 

higher

 

voltages

 

and

 

currents,

 

which

 

again

 

can

 

create

 

some

 

challenges

 

to

 

system

 

designers.

 

So

 

why

 

use

 

them

 

you

 

may

 

ask?

 

They

 

are

 

very

 

powerful

 

for

 

a

 

given

 

lamp

 

arc

 

length.

No

 

other

 

water

 

treatment

 

lamp

 

can

 

match

 

medium-pressure

 

lamps

 

in

 

raw

 

intensity.

 

A

 

very

 

intense

 

lamp

 

can

 

mean

 

a

 

system

 

that

 

has

 

very

 

few

 

lamps

 

and

 

is

 

very

 

compact.

 

They

 

do

 

waste

 

much

 

more

 

electrical

 

power

 

than

 

the

 

other

 

lamp

 

types,

 

however,

 

and

 

are

 

much

 

more

 

difficult

 

to

 

engineer

 

to

 

be

 

reliable.

System

 

Design

So

 

now

 

that

 

we

 

know

 

that

 

dose

 

is

 

intensity

 

x

 

time,

 

and

 

we

 

understand

 

light

 

sources,

 

we

 

can

 

design

 

our

 

system,

 

right?

 

Sort

 

of.  The

 

dose

 

can

 

be

 

delivered

 

is

 

various

 

ways.

 

A

 

low

 

system

 

intensity

 

(few

 

lamps)

 

and

 

with

 

a

 

low

 

flow

 

rate

 

can

 

achieve

 

the

 

target

 

dose.

 

However,

 

if

 

a

 

higher

 

flow

 

rate

 

is

 

required,

 

more

 

intensity

 

is

 

required

 

to

 

achieve

 

the

 

same

 

dose

 

as

 

the

 

targeted

 

organism

 

is

 

typically

 

in

 

the

 

UV

 

system

 

for

 

a

 

shorter

 

period

 

of

 

time.

 

We

 

can

 

either

 

add

 

more

 

lamps

 

or

 

select

 

a

 

more

 

powerful

 

lamp.

 

So

 

now

 

we

 

can

 

select

 

the

 

best

 

lamp

 

type,

 

and

 

number

 

of

 

lamps

 

needed,

 

in

 

order

 

to

 

achieve

 

the

 

dose

 

required

 

in

 

the

 

most

 

reliable,

 

low

 

cost

 

and

 

practical

 

way

 

possible?  But,

 

no,

 

we

 

can't

 

yet.  We

 
must

 
first

 
take

 
into

 

account

 

other

 

factors,

 

such

 

as

 

the

 

UVT

 

or

 

light

 

transmittance

 

of

 

the

 

water

 

at

 

the

 

wavelength

 

the

 

lamps

 

operate

 

at

 

-

 

254nm.

 

Visual

 

light

 

transmittance

 

is

 

not

 

UVT.

Types of Lamps- There are three primary types of light sources used in aquaculture UV water treatment.
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UVT, What is That?

UltraViolet
 

Transmittance,
 

usually
 

referred
 

to
 

as
 

UVT,
 

is
 

the
 

percentage
 

of
 

light
 

at
 

254nm
 

that
 

can
 

go
 

through
 

a
 

1cm
 

water layer of the water in question. While many factors can affect system design, 
UVT

 
is

 
probably

 
the

 
most

 
misunderstood factor, and one of the biggest influences on system design. 

It
 

is
 

also
 

one
 

of
 

the
 

biggest
 

factors
 

that,
 

if
 

not
 

accurately determined and accounted for, can cause 
the

 
UV

 
system

 
to

 
not

 
be

 
able

 
to

 
deliver

 
the

 
dose

 
required.

 
UVT

 
is

 
basically the measure of how much 

other

 
elements

 
in

 
the

 
water

 
absorb

 
UV-C.

 
If

 
this

 
UV-C

 
is

 
absorbed

 
by

 
non-target

 
organisms, it cannot 

do

 
the

 
work.

 
UVT

 
is

 
measured

 
with

 
a

 
specialized

 
meter.Here

 
is

 
a

 
rough

 
analogy

 
-

 
If

 
you

 
are

 
trying

 
to 

read

 

a

 

poster

 

just

 

in

 

front

 

of

 

you

 

at

 

night,

 

but

 

the

 

light

 

comes

 

from

 

across

 

your

 

yard

 

from

 

the

 

top

 

of

 

a

 

light

 

standard,

 

you

 

will

 

need

 

a

 

certain

 

amount

 

of

 

visible

 

light

 

to

 

be

 

able

 

to

 

read

 

it.

 

If,

 

however,

 

there

 

is

 

in

 

addition

 

a

 

light

 

fog

 

present,

 

you

 

will

 

need

 

much

 

more

 

light

 

to

 

be

 

emitted.

 

The

 

fog

 

is

 

preventing

 

your

 

light

 

source

 

from

 

doing

 

the

 

job

 

intended-you

 

need

 

more

 

light

 

in

 

order

 

to

 

complete

 

the

 

same

 

task.

Turbidity

 

is

 

not

 

UVT

While

 

turbidity

 

may

 

affect

 

UVT,

 

it

 

is

 

related

 

to

 

visible

 

light

 

transmission ;

 

remember ,

 

UVT

 

is

 

only

 

related

 

to

 

the

 

transmittance

 

of

 

photons

 

in

 

water

 

at

 

254nm.

 

Even

 

visually

 

clear

 

water

 

may

 

have

 

low

 

UVT,

 

dependent

 

on

 

the

 

contaminants

 

present.

EOLL,

 

Not

 

Another

 

Acronym!

As

 

mentioned,

 

when

 

designing

 

a

 

UV

 

system,

 

the

 

output

 

of

 

the

 

lamp

 

is

 

used

 

to

 

determine

 

the

 

dose.

 

Experienced

 

and

 

principled

 

suppliers

 

always

 

design

 

their

 

UV

 

systems

 

based

 

on

 

the

 

output

 

of

 

the

 

lamp

 

at

 

the

 

listed

 

End-Of-Lamp-Life

 

( EOLL),

 

which

 

is

 

described

 

in

 

lamp

 

hours.

 

A

 

12,000-

hour

 

lamp,

 

for

 

example,

 

has

 

its

 

UV-C

 

output

 

measured

 

at

 

that

 

time

 

for

 

system

 

design

 

and

 

sizing

 

purposes.

By

 

designing

 

a

 

UV

 

system

 

with

 

EOLL

 

UV-C

 

output

 

values,

 

the

 

engineer

 

is

 

then

 

confident

 

that

 

the

 

lamp,

 

and

 

thereby

 

the

 

system,

 

will

 

always

 

deliver

 

the

 

minimum,

 

or

 

more,

 

intensity

 

and

 

subsequent

 

dose

 

required.

Past

 

the

 

rated

 

lamp

 

lifetime,

 

the

 

dose

 

requirement

 

may

 

not

 

be

 

met

 

as

 

the

 

lamp

 

UV-C

 

output

 

will

 

be

 

less

 

than

 

required.

 

Typically,

 

UV-C

 

lamp

 

output

 

at

 

end

 

of

 

lamp

 

life

 

is

 

about

 

80-to-90

 

percent,

 

as

 

compared

 

to

 

a

 

new

 

lamp.

 

This

 

number

 

however

 

is

 

not

 

very

 

important

 

as

 

the

 

system

 

design

 

takes

 

this

 

into

 

account- you

 

will

 

always

 

have

 

the

 

required

 

intensity,

 

or

 

more,

 

if

 

you

 

change

 

your

 

lamps

 

at

 

end-of-lamp-life.

 

UV-C

 

output

 

degradation

 

is

 

considered

 

to

 

be

 

fairly

 

linear

 

over

 

the

 

lamp

 

lifetime.

Buyer

 

Beware!

A

 

system

 

quote

 

that

 

comes

 

in

 

with

 

very

 

few

 

lamps,

 

as

 

compared

 

to

 

other

 

quotes,

 

is

 

likely

 

not

 

designed

 

with

 

end

 

of-lamp- life

 

taken

 

into

 

account.

 

This

 

means

 

that,

 

while

 

you

 

may

 

receive

 

proper

 

dose

 

at

 

the

 

beginning

 

of

 

lamp

 

life,

 

as

 

soon

 

as

 

hours

 

are

 

accumulated

 

on

 

the

 

lamps

 

and

 

output

 

begins

 

to

 

drop,

 

your

 

system

 

will

 

not

 

be

 

providing

 

the

 

required

 

dose!

If

 

you

 

targeted

 

a

 

three-log

 

reduction

 

of

 

a

 

specific

 

organism

 

you

 

will

 

receive

 

that

 

when

 

the

 

lamps

 

are

 

brand

 

new,

 

but

 

as

 

soon

 

as

 

the

 

lamps

 

age

 

at

 

all

 

you

 

will

 

be

 

delivering

 

less

 

than

 

that

 

requirement.

 

Systems

 

with

 

EOLL

 

taken

 

into

 

account

 

will

 

always

 

deliver

 

the

 

minimum

 

required

 

dose

 

or

 

more.
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So,

 

what

 

is

 

required

 

information

 

when

 

ordering

 

a

 

UV

 

treatment

 

system?

Your

 

application

 

-

 

Single

 

pass,

 

multi-pass

 

(recirculation),

 

etc.

 

Flow

 

Rates

 

-

 

Normal,

 

peak,

 

do

 

you

 

have

 

times

 

with

 

no

 

flow?

 

Do

 

you

 

ever

 

flow

 

water

 through  the  unit  at  higher

 
than

 
disinfection

 
flow

 
rates?

  -Target Organisms  Organisms of concern, UV-C delivered dose requirements.

Water

 

Quality

 

-

 

UVT,

 

turbidity.

Water

 

temperature

 

-

 

Minimum

 

and

 

maximum

 

required

 

and

 

present.

Installation

 

Location

 

-

 

Indoors,

 

outdoors,

 

space

 

availability

 

for

 

maintenance,

 

i.e.

 

lamp

 

removal

Lamp

 

or

 

System

 

Orientation

 

-

 

Vertical

 

or

 

horizontal.

The

 

above

 

information

 

is

 

the

 

basic

 

information

 

required

 

in

 

order

 

to

 

design

 

a

 

UV

 

system

 

for

 

your

 

application.

 

You

 

supplier

 

will

 

also

 

have

 

other

 

questions

 

they

 

can

 

assist

 

you

 

in

 

answering

 

and

 

will

 

also

 

help

 

you

 

to

 

understand

 

the

 

'why'

 

behind

 

your

 

system

 

design

 

-

 

as

 

well

 

as

 

the

 

'what'.

RK2

 

Systems

 

Is

 

Customer

 

Focused

Previously,

 

we

 

have

 

discussed

 

how

 

to

 

properly

 

size

 

and

 

design

 

a

 

UV

 

treatment

 

system.

 

RK2

 

can

 

also

 

help

 

you

 

determine,

 

clarify

 

and

 

solidify

 

the

 

factors

 

that

 

will

 

drive

 

the

 

system

 

design.

 

Did

 

you

 

know

 

that

 

many

 

of

 

these

 

factors

 

can

 

change

 

throughout

 

the

 

year?

 

Care

 

is

 

taken

 

to

 

ensure

 

that

 

you,

 

the

 

customer,

 

will

 

have

 

a

 

UV

 

system

 

that

 

protects

 

your

 

investment.

But

 

what

 

about

 

service

 

and

 

support?

 

One

 

of

 

the

 

keys

 

to

 

a

 

satisfied

 

customer

 

market

 

is

 

the

 

support

 

after

 

the

 

sale.

 

Be

 

it

 

maintenance

 

support,

 

parts

 

or

 

just

 

advice

 

about

 

the

 

use

 

and

 

care

 

of

 

your

 

UV

 

system,

 

a

 

good

 

supplier

 

will

 

always

 

be

 

there

 

in

 

a

 

timely

 

way

 

to

 

help

 

you.

Fouling on the quartz lamp sleeve can block the passage of UV-C light. It can be 

biological or mineral- based. If you do not service your system as required, you are 

effectively reducing your applied UV-C intensity as it is blocked from getting to the 

water. Principled system designers add a small fouling

Sleeve Fouling  



 

 

 

 

 

 

PATHOGEN CHART

          

                   

              

                 

                  

                  

                    

      

                   

                   

                 

               

           

               

               

               

    

            

               

                 

                      

          

                    

              

    

                    

                 

        

                    

                

                    

                   

                 

                

                 

                   

             

                    

                 

        

                    

                

                    

                   

                 

                

                 

                   

          

             

                  
                   

                  
                   

                      

                     
                  

                  

           
                   
                 

                  
                   

                     
                  

              

                   
                     

           

  

   

                    
                   

                      
                     

                    
                      

                          
                         
                     

         

   

                   
                  
 

   

                    
                  

                    
     

                     
            

                      
                     

                   
                    

 
 

                     
                      

                   

                      
                     

        
 

                      
                   

                    
  

          

       
                      

    
          

    
        

           
       

                   
                     

         
    

                   
                     

                     

                       
                     

       

                

               

              

       

   
                  

                

                 

                    

       



ALH4 SERIESPRO-TECT UV MODELS



ALH6 SERIESPRO-TECT UV MODELS

              

              

              

              

              

              

              

                

               

               

  
 

     
     

    
 

 
    

   
 

  

The ALH6 series is our “L” configuration using 320 watt amalgam lamps.  These models are designed for 

moderate to high flow applications and for when space is not a concern. The amalgam lamps used offer 

approximatley twice the UV-C output compared to that of high output lamps used in our HLH series.  

Generally speaking our ALH6 series will also require less lamps when compared to our ALH4 series 

models due to the larger 320 watt lamp used.



HLH3 & HLH5 SERIESPRO-TECT UV MODELS

Our HLH series is offered in our HLH3 and our HLH5 series models.  These units use 80 watt and 150w 

high output lamps respectively.  These units should be used in applications the require low to moderate 

flow applications with low UV dose requirements.  
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