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HVAC Piping

HVAC piping
Pipes are used in HVAC systems to deliver hot water, cool water,
refrigerant, condensate, steam, and gas to and from the HVAC

components.
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HVAC Piping

PIPING MATERIALS AND SPECIFICATIONS

Piping is made of many possible materials, and the proper choice depends on the service
for which the piping is intended. The service includes:

1. Properties of the fluid being carried

2. Temperature

3. Pressure

4. Exposure to oxidation or corrosion

In addition, cost and availability also affect choice of materials. Finally, codes and
regulations usually limit the choice of materials for a given use. The piping material most
commonly used in hydronic systems is either low carbon ("black") steel pipe or copper
tube. For severe problems of oxidation or corrosion, other materials may be necessary.
Physical specifications of steel pipe and copper tubing are standardized by the American
Society of Testing Materials (ASTM). The term black steel pipe is used in the trade, but this
actually refers to ASTMA-120 or ASTMA-53 low carbon steel.
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HVAC Piping

The wall thickness is referred to by a Schedule number, such as 20, 30, 40, or 80. These
numbers supersede a previous wall thickness description called standard, extra strong,
and double extra strong.

The choice of the correct Schedule number of piping depends on the pressure and
temperature service. In hydronic systems at pressures commonly encountered, Schedule
40 pipe is usually specified, except in very large diameters, where Schedule 30 or 20 is
sometimes used.

The engineer should recognize that corrosion and erosion may reduce the pipe wall
thickness over a period of years. Therefore, selecting piping with a substantial wall
thickness may mean a longer life system.
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HVAC Piping

The wall thickness of copper tubing is specified by a lettering system, Type K, L, M, and
DWV. Type K has the thickest wall and is used with high pressures and refrigerants. Type L
has an intermediate thickness wall. It is usually adequate for hydronic system piping. Type
M is used for low pressure plumbing. The outside diameter (OD) is the same for any size
for all three types; the inside diameter (ID) changes. The pressure drop will therefore be
greatest for Type K.

Hard temper as opposed to soft temper tubing has greater rigidity and will not sag as
much as soft tubing when hung horizontally.

The decision to choose between steel piping or copper tubing for an installation is based
primarily on cost. Copper is more expensive than steel, but in smaller sizes the labor cost
for copper is often less.
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HVAC Piping

Copper tubing has two advantages that should be noted.

* First, the frictional resistance is less than for steel, resulting in the possibility of smaller
pumps and less power consumption.

* Second, it is not subject to oxidation and scaling to the same extent as steel.

On the other hand, steel is a stronger material and therefore does not damage as easily.
Sometimes the larger piping is made of steel and smaller branches to units are copper.
When this is done, a plastic bushing should be used to separate the copper and steel,
because otherwise corrosion may occur at the joint due to electrolytic action.
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HVAC Piping

In open piping systems, such as piping to a cooling tower, oxidation may occur if black
steel is used. Galvanized steel pipe is sometimes used in these applications. In very severe
corrosion applications, galvanized piping is not adequate, and much more costly wrought

/ron or cast iron pipe is used.
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HVAC Piping

FITTINGS AND JOINING METHODS FOR STEEL PIPE

In hydronic systems, joining of steel pipe is usually done with either screwed, welded, or
flanged fittings. Specifications for fittings are established by the American National
Standards Institute (ANS/) for both steel pipe and copper tube.

Screwed fittings for steel piping are generally made of cast or malleable iron. For typical
hydronic systems, fittings with a 8.6 bar pressure rating are usually adequate.
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HVAC Piping

Elbows, used for changing direction, are available in 30°, 45°, and 90° turns. Long radius
elbows have a more gradual turn than standard ones, and thus have a lower pressure
drop. Sometimes, however, tight spaces require standard elbows.

Tees are used for branching, and couplings are
used to join straight lengths of threaded pipe.
When joining to equipment, however, unions
should be used so that the connection may be
disconnected for service.

90° Elbow 45° Elbow
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HVAC Piping

With welded fittings, mating welding flanges on the pipe and equipment serve
the same purpose as unions. Bushings are used when connecting from a pipe of

one size to a piece of equipment that has a different size opening.

In hydronic installations, screwed steel pipe joints are commonly used up to
about 2-3 in., and welded joints are used for larger sizes. This generally results in
the lowest cost of labor plus materials. Furthermore, it is more difficult to make

pressure-tight threaded joints in very large sizes.
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HVAC Piping

FITTINGS AND JOINING METHODS FOR COPPER TUBING

Copper tubing joints in hydronic systems are made either by soldering or by
flaring. Soldering is a process where a metal alloy called solder is melted
(between 200 and 540 C) and when it solidifies, it forms a pressure-tight joint
between the two parts to be joined.

Solder fittings are made to slip over the tubing with
enough clearance for the solder to flow in the annular
space between the fitting and the tube. Surfaces must
be clean of all oxidation. A chemical coating called flux
is then used to prevent further oxidation. When the
joints must withstand high temperatures and pressures
or severe vibrations, a soldering process called brazing
is used. Basically it is no different from lower
temperature soldering. except that a different
soldering material is used which melts at a higher
temperature (above 540 C) and makes a stronger joint.
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FITTINGS AND JOINING METHODS FOR COPPER TUBING
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HVAC Piping

Flared joints are made by flaring out the end of the copper tubing and using a
flare fitting union that will make a pressure-tight seal when tightened against the
flare. Flared fittings are expensive but are removable, and therefore should be
used when access to equipment is required for service or maintenance.

Flare Fitting
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Flared Copper
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HVAC Piping

Strainers are used to remove solid particles from the circulating system. The
water passes through a perforated plate or wire mesh in which the particles are
trapped. The strainer is cleaned at regular intervals. In small pipe sizes, the Y-
type is generally used, and in large sizes, a basket type is used. Strainers are
usually installed at the suction side of pumps and before large automatic control

valves.

Flow path through a Y Strainer

Flow Path Through a Basket Strainer
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HVAC Piping

VALVES

There are many types and uses of valves. We will discuss mainly general service
valves, types that are used widely in piping systems. Valves for controlling flow
may be grouped into three classes according to their function.

Stopping Flow

Valves in this group are used only to shut off flow. This procedure is useful in
isolating equipment for service or in isolating sections of a system so that it may
be serviced, yet allowing the rest of the system to operate. Gate valves are used
for this purpose. Note that a gate valve has a straight through flow passage,
resulting in a low pressure loss.
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VALVES
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HVAC Piping

Regulating Flow Rate
Valves in this group are used to adjust flow rate manually. This is desirable in

setting proper flow rates through equipment and different circuits in a

system. Globe valves, angle valves, plug valves, needle valves, ball valves, and
butterfly valves can be used to regulate flow. Most flow regulation valves can be
used to stop flow. This should only be done in an emergency, as the system must

then be balanced again.

/ Gland allowing backlash compensation
/ Nominal pressure 1,6 MPa

\ Max. working temperature 100°C

-———
“ i Chrome plated ball
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brass body — S ] a Suitable for potable water
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Globe &
Valves
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Regulating Flow Rate
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HVAC Piping

VIBRATION

Consideration must be given to possible vibrations occurring in the piping system.
Pumps and compressors usually are the source of vibrations. Reciprocating
machinery generally creates more vibrations than rotating machinery. Vibrations
may be transmitted to the building structure or to piping. Both of these problems
must be examined.

In some cases, the intensity of vibration produced by machinery may not be great
enough to result in significant transmission to the piping or structure. and no
further consideration is necessary. When vibration transmitted to the structure
requires treatment, it may be reduced by use of heavy concrete foundations and
by suitable machinery locations.

There are cases, however, where prevention of any transmission of vibration to
the building structure is critical. An example is where machinery is located on a
lightweight floor above office spaces. In this case, the equipment is mounted on
vibration isolators. lsolating supports may be made of cork, rubber, or steel
springs.
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VIBRATION
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HVAC Piping

PIPE INSULATION

Thermal insulation should be used on all cold or hot hydronic system piping. On
both hot and chilled water systems, thermal insulation serves two purposes:

1. To reduce energy waste and possible increased size of heating or refrigerating
equipment.

2. To reduce incorrect distribution of heat.

Uninsulated piping may result in the water being at an unsatisfactory
temperature when it reaches the conditioned spaces.

There are a great many materials from which pipe insulation may be made. A
good insulation should have the following characteristics:

1. Low thermal conductivity

2. Noncombustible

3. Not subject to deterioration or rot

4. Adequate strength
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PIPE INSULATION
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HVAC Piping

Pipe insulation may be made from natural materials such as wool, felt, rock, or
glass fibers; cork; and rubber. In recent years, synthetic materials such as
polyurethane have been developed, which have an extremely low thermal
conductivity and other excellent properties. Pipe insulation may be furnished in
blanket form or pre molded to the size of the pipe to be covered. The latter is
preferable because it requires less labor and will have a neater appearance.
The question of what thickness of insulation to use is an important one. The
greater the thickness, the less the energy losses, and thus operating costs are
reduced. However, the insulation costs increase with thickness. Therefore, the
correct insulation thickness is generally that which provides the minimum owning
and operating cost.
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HVAC Piping

THE PIPING INSTALLATION

Some good general practices for installing the piping system will be listed here.

1. Piping should generally be parallel to building walls.

2. Direction changes should be minimized to reduce the number of fittings.

3. The installation should provide simple access to and maintenance of
equipment. For example, do not run piping in front of a control panel.

4. Piping should avoid penetration of beams or other structural members. Where
this is unavoidable, the structural engineer must be consulted.

5. The piping must not interfere with installations of other trades. This must be
checked with the plans of ducts, lighting, and so on.

6. The piping location must not affect the building function. An obvious example
is running piping across a door opening.

7. Install horizontal piping with a slight pitch and take all branch connections from
the top so that any entrapped air will flow to high points.

8. Provide air vent devices at all high points .

9. Provide a short pipe connection and gate valve at all low points in order to
drain the system.

This list does not include special features peculiar to each project, nor safety and
code requirements.
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THE PIPING INSTALLATION
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HVAC

Reference: Air conditioning Principles and systems An Energy Approach
Edward G. Pita

Thank you very much




