DanaHub Module #6 – Steam

What we will cover in this section
• Basic Equipment Operation
• How Water Abuses Equipment
• Protecting Machines From Water
Problems

• Properly Selecting Water Filters

Steam Cooking Equipment
By some industry estimates, there are over 500,000 Steam Cooking units in
Foodservice Operations.

•

Full Serve Restaurants use steamers to cook vegetables, seafood, and to
reconstitute frozen entrées. Combi-Ovens are also used to cook meats and
provide an excellent method for retaining moisture content.

•

Quick Serve Restaurants use steamers for buns, breads, thawing and for
reconstituting dinner entrees.

•

School Systems prefer steam for its ability to quickly prepare large quantities
of foods without nutrient loss or color change. Steamers are also very good for
thawing pre-cooked and chilled entrees.

•

Hospitals and Corrections Facilities use steam as their first line of food
preparation. Large quantities of food can be quickly prepared, with minimum
nutrient loss. Steam cooking is also energy efficient.

Types of Steam Cooking Equipment
BASIC STEAMER DESIGNS
•

Atmospheric or pressure-less steamers are very common, and
generally less expensive. Steam moves from the boiler and
through the cooking chamber by continuous ventilation, virtually
eliminating air from the cooking process. Because of
continuous venting, a variety of foods may be cooked together
without fear of flavor transfer.

•

Pressure or Convection steamers use a blower to direct and
circulate steam into the cooking cavity. The blower speeds
heat transfer and reduces the cooking time, but care must be
taken to avoid flavor transfer between foods in the cooking
process.
Cleveland Convection Steamer

Types of Steam Cooking Equipment - Continued

•

Combi-Ovens operate in the same fashion, but add conventional
(radiant) heat to speed the cooking process or to add roasting / browning
features for some foods.

•

Flash steamers inject a small amount of water onto a preheated metal
plate, where it is instantly converted to steam. All water is used in the
flash steam process, and there is no flush or rinse action for the
dissolved minerals in the raw water supply. In all other steamer designs a
portion of the water is converted to steam and the balance is used to
flush away (dump) the concentrated mineral water from the boiler
chamber. The flash method provides moist and rapid heating, and is
often used for melting cheese toppings or warming bread and pastry
products.
Rational Combi-Oven

Size & Volume Options
Boiler based steamers can be found in many large kitchens, and usually
have 5 to 10 removable cooking pans in an insulated metal cabinet.

The steam boiler or generator is frequently located in the base of these
units, but you may also find a remote generator that feeds steam to
several ovens or cooking kettles at the same time.
In the kettles, steam is used to transfer heat inside the hollow metal
walls, and does not come into direct contact with the food. This design
is excellent for large amounts of soup, stew, or foods that may have a
tendency to “stick” to the vessel.
A wide variety of equipment sizes and cooking capacities are available in
this group.

Groen HyPlus Boiler-Based Steamer

Size & Volume Options - Continued

Counter top steamers are much smaller and
used for lower volume operations or for
specific tasks like steaming shrimp or
seafood for individual orders.
The counter top units are about the size of a
large microwave oven, and can hold only one
or two removable cooking pans in the
cabinet.

Vulcan C24ea

Cleveland 1SCE SteamCub Plus

How Most Steamers Use Water
•

•

Feed Water: flows through a solenoid valve
into the boiler chamber where either
electric heating elements or gas-fired tubes
are located. Water temperature is rapidly
increased to 212 degrees F in atmospheric
steamers, or up to 250 degrees F. in
pressure type units.

To Cooking
Chamber
Steam
Chamber

Steam Cooking: The boiling water is
converted to steam, which moves into the
cooking compartment where it usually
makes direct contact with the food. Some
water vapor is absorbed and maximum
heat transfer is achieved.
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How Most Steamers Use Water - Continued
•

Condensate / Waste Water: The remaining
steam is continuously vented to the
Condensate Drain where cold water is
sprayed into it to, and the water vapor is
condensed back to a liquid form.

•

This step is required because local health
codes generally do not allow steam to be
flushed directly into the municipal waste
system.

•

Most commercial steamers have a
separate water supply for the condensing /
cooling process, almost 75% of the total
water required for the steamer is used for
condensing steam, and then flushed to
drain.
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How Most Steamers Use Water - Continued
•

Blow Down / Flush: At periodic intervals,
the water in the steam boiler must be
flushed to drain and refilled with a fresh
supply.

•

As liquid water in the boiler converts to
steam gas, the solids and dissolved mineral
content are left behind.

•

The remaining water becomes highly
concentrated and must be flushed away to
avoid a dramatic increase in mineral scale
development.

•

This “blow down” process can be as simple
as turning off the steamer or pulling a
mechanical lever in the bottom of the
machine – but in all cases it requires a
human to complete the task.
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How Water Abuses Steamers
“Water in its gaseous state is the key to effective steam cooking, but it also is a
potential Achilles heel.

Most water contains corrosives and dissolved solids that can hamper boiler
efficiency. These impurities cause everything from premature heating element
replacement to clogged drains to boiler failure.”
(NAFEM Handbook of Steam Equipment)
Dirt particles and other small solids create a variety of problems in the steam
equipment designs. The solids can clog small orifices, floats, and solenoids. They
also provide the basis for mineral scale formation.
Just as a snowflake is formed around a nucleation site, mineral scale also needs a
starting point. A substantial amount of what we call mineral scale is actually
small solids that are present in untreated water and captured between the
minerals, as they precipitate.

Up to 50% of the
mass of scale
can be made up
of dirt and other
particles. These
are the starting
point of scale,
just like a
snowball rolling
down a hill. The
scale
forms/accumulat
es around the
particle.

How Water Abuses Steamers - Continued
Chemicals that are added to water for disinfectant
purposes are not needed in water used to produce steam.

When water containing high levels of oxygen, chlorine,
chloramine, chlorides (or other acidic conditions) is boiled,
the resulting gases may rapidly corrode the boiler shell.
This damage is usually observed in the area immediately
above the water line in each boiler chamber, and may
easily create enough damage to require a complete
replacement of the boiler shell.
“The steam used in any direct-contact steamer must be
clean – it must not contain any chemical contaminants.”
(NAFEM Handbook of Steam Equipment)

How Water Abuses Steamers - Continued
Dissolved Solids or minerals (calcium, magnesium, iron, etc.) precipitate
out of water when it is boiled.

This process is referred to as the development of mineral scale. Scale
insulates heating elements and fire tubes, coats submerged control
sensors, clogs control valves and pipes.
The layer of scale inhibits the heat transfer from the elements or tubes to
the water supply, and slowly destroys the metals in these components.
Scale removal requires considerable effort to open the boiler and remove
the large chunks of rock, and finish the process with the use of harsh
chemicals.
Deliming agents chemically break down the rock into liquid minerals that
can be flushed from the boiler, but they can also eat away layers of metal in
the process.

How Water Abuses Steamers - Continued
Water Line Corrosion is caused by the oxygen, chloride, sulfates and acidic
conditions found in the water supply. The presence of chlorine or
chloramine adds to the corrosion process.
As the water heats in the steam boiler, these chemicals are released and
mixed with water vapor to form acids. The heavy gas floats above the
water line, and slowly eats away at the metal shell of the boiler. Water line
corrosion can damage the metal boiler shell to the point that a replacement
may be required.
Mineral Scale develops on the points of heat transfer, and slowly fills the
boiler. As a portion of the water supply is removed in the form of steam
gas, the remaining water is left with increased mineral concentration. This
accelerates the scale development process.

How Water Abuses Steamers - Continued
Energy use is dramatically increased as the mineral scale develops
around the heating surfaces. According to the US Bureau of Standards, a
½” layer of solid rock (scale) will reduce the energy transfer by as much
as 70% in steam boilers.

Steamer Energy Consumption is 3%-5%
of Total Restaurant Operating Cost
Scale = Insulator = Increased Energy Use
Amount of Scale
1/8 inch
1/6 inch
1/4 inch
3/8 inch
1/2 inch

Extra Fuel Required
15%
20%
39%
55%
70%

Recipe for Mineral Scale - Review
Mineral scale is actually the reforming of rock from its
component minerals.
Mineral Scale consists of precipitated minerals and small
solids. It forms at a point of energy transfer such as the
freezing process in ice machines or the heating process in
steamers, warewashers and coffee machines.
There are three key ingredients for forming mineral scale:
1. Calcium or magnesium cations (minerals) with a positive
charge.
2. Carbonate or sulfate anions (minerals) with a negative
charge.
3. Small dirt particles and solids.

Mineral Scale – Equipment Problems Review
When the temperature of water is raised or lowered, the dissolved minerals begin to “precipitate” or fall out of
solution.

This mineral scale attaches itself to the heating elements, reservoir walls, and the sides of metal tubing.
Mineral scale can clog tubing and small orifices, coat heating / cooling elements.
Scale also becomes an insulator which causes reduced energy transfer and efficiency loss, resulting in
increased energy demands for cooling or heating, and increased operating costs.

A thin ¼” coating of mineral scale can result in almost 40% loss of energy transfer, according to data released
by the U.S. Bureau of Standards.
The following numbers help define the severity of the mineral scale problem for your customers:
- There are 7,000 grains of mineral content in one pound of dissolved rock.
- There are approximately 15 grains per gallon in the average water supply.
- 467 gallons of this water contains more than one pound of dissolved rock.

Mineral Scale – Review
•

Remember that steam-cooking equipment uses a
tremendous amount of energy. Studies from the
foodservice industry indicate that the energy
consumption of the steam cooking equipment typically
equals 3% – 5% of the total operating cost of a restaurant.

•

Anything that alters the energy efficiency of the steamers
will affect the bottom line profits in a foodservice
operation.

•

Mineral scale acts as an insulator, which inhibits
efficiency and increases energy use. According to the US
Bureau of Standards, a quarter of an inch of scale
deposits on the heating elements decreases energy
transfer efficiency by almost 40%.

•

Commercial steamers with a hard water supply can
rapidly build one-half inch of mineral scale – resulting in a
70% loss of energy efficiency.

The Answer – Everpure Kleensteam Systems
A complete treatment approach must include the following
components:

•

Reducing the amount of solid particles in the water by
mechanical filtration.

•

Reducing the chemical contaminants such as chlorine with
activated carbon.

•

Controlling the effect of mineral content in the water supply.

KleenSteam by Everpure offers a low capitalization cost, compact
size and limited maintenance. The System is a marriage of two
water treatment technologies to significantly reduce the operating
issues in steam cooking equipment. All components are preplumbed and plate-mounted for easy installation.

Three systems to Choose From…

Boiler-Based Single System

Boiler-Based Twin System

Counter Top System System

Inline Deliming using Everpure Scalekleen Powder
The Kleensteam System is also designed to simplify the periodic
deliming process needed for most steamers.

The SR-X bowl (without cartridge) and the Dip Tube provide a
convenient method for injecting deliming solution into the steamer
without opening the boiler.
Everpure ScaleKleen is a safe, non-toxic, citric acid compound for
deliming coffee brewers and steam boilers. The material is in a dry,
granular form and includes a catalyst for heat activation. As the water
temperature rises, the acid cleaning effect of ScaleKleen is released.
The higher the temperature, the better it performs.
Unlike other sulfamic, phosphoric, or muratic deliming acids –
ScaleKleen neutralized with cold water, and is safe for municipal waste
systems.

Flash Steamers
Flash Steamers make up a small segment of the steam cooking
equipment market and are mostly used by some Quick Serve
Restaurants.
Smaller than a microwave oven, the Flash Steamer requires very little
kitchen space, uses a limited amount of water, and provides rapid food
warming in about 10 seconds per serving cycle.
In the Quick Serve industry, the terms “Cheese melters” and “Bun Filet
Steamers” have been used to designate the common applications for
these small appliances.
The flash method provides moist and rapid heating, and is often used
for melting cheese toppings or warming bread and pastry products.
Cheese Melter

Flash Steamers - Continued
Used by Some Quick Serve Restaurants
• Very Small Cooking Appliance – Smaller than microwave oven
• Fast cooking – About 10 seconds per service cycle
• Limited Water Use – 1.0 to 1.5 Ounces Per Serving
• Rapid food warming with added moisture
• Preferred for melting cheese on sandwiches
• Preferred for warming bread buns and pastries
Applications
• Taco Bell Cheesemelters
• McDonald’s Fish Fillet Bun Steamers
• McDonald’s Select Sandwich Steamers
Prince Castle Bun Steamer

Water Supply Issues for Flash Steamers
All liquid water is consumed in the flash steam process, and there is no
rinse or flushing of water contaminants to drain. The chlorine,
chloramine and other chemicals are immediately released into a gas,
and mix with water vapor to form corrosive agents.
The small solids and the dissolved mineral content are left on the
preheated metal plate to form dense layers of scale.
As the mineral scale develops on the heating plate, there is a dramatic
loss of energy transfer. All of the water will not convert to steam, and
the food will be partially cooked.
Kitchen staff will attempt to repeat cooking cycles for each food
serving, and the energy cost will continue to escalate, until the Flash
Steamer is unable to create any detectable amount of steam.

Flash Steamers – Water Treatment Options?
The chemicals and sediment can be removed from the water supply
with a suitable choice of carbon filtration products, but the typical use of
polyphosphates for mineral scale control will have no beneficial effects
with Flash Steaming equipment.
Since all of the inlet water is instantly converted to steam, the
milligrams per liter of dissolved mineral content will simply fall out of
solution and remain on the metal heating surface.

Understanding these facts will lead us to the proper conclusion that
mineral reduction (reverse osmosis) technology will be needed for this
application.
We will cover off Reverse Osmosis (RO) in a separate module.

Protecting Steam Equipment is as easy as 1 – 2 - 3

1)

Install the proper Watercare Equipment

2)

Assure results with the proper installation

3)

Establish a Preventive Maintenance Schedule & Stay on Schedule!

Establishing Regular Preventative Maintenance (PM) with the customer and
replacing filter cartridges when needed, is of paramount importance.
Preventative maintenance can be assured by scheduled automatic service
calls, auto ship programs or by sending automatic reminders to the
customers.
Remember: S I R – Select Install Replace
Is the key to providing quality, protecting equipment, and selling filters.

Importance of NSF Certifications & Food Safety
The National Sanitation Foundation (NSF) is an independent third party certification organization. Drinking
Water Treatment units are voluntarily submitted for certification. Everpure has the most certified products on
the market today.
NSF/ANSI Certified Drinking Water Treatment units undergo the following testing:
•

Extraction testing to ensure that wetted parts do not leach contaminants

•

Structural Integrity testing

•

Literature review to ensure honest and accurate product performance claims

•

Performance testing against specific contaminants, per the NSF/ANSI Standard.

Look for the NSF Mark:
- NSF/ANSI Standard 42 certifies aesthetic claims, which include mechanical reduction of solids and reduction
of chlorine.
- NSF/ANSI Standard 53 certifies health claims. NSF/ANSI Standard cyst reduction certification requires 99.95%
or greater of cysts removed.

Recap

WaterCare is a great business to be a part of…it benefits your customers
and their operations and it provides you with a new revenue stream.
Water filters pay for themselves through:
•

Reduced emergency maintenance

•

Extended equipment life

•

Less downtime – Fewer service calls – Fewer delimings using harsh
chemicals

Thank you for your time.
This concludes our DanaHub Module on
Steam

