SECTION 142411 - ELEVATOR HOISTING EQUIPMENT - HYDRAULIC
 GENERAL 
DEFINITIONS
Hydraulic Machine:  A machine in which motion is obtained by means of liquid under pressure in a cylinder equipped with plunger or piston.
Direct Plunger:  A hydraulic driving machine in which the plunger or cylinder is directly attached to the car frame or platform.
PRODUCTS 
HYDRAULIC POWER UNIT
Use paragraph below for non-submersible belt driven hydraulic pump units. (Totally Enclosed Fan Cooled Motors (TEFC) are also available). If using TEFC, change insulation class to F.f.
Motor:
Fill in blank spaces in subparagraph below.  Delete underlines beforeenteringbefore entering the information.  Indicate maximum horsepower rating of pump motor coordinate with electrical designer.
Type:  Maximum ___ horsepower; Polyphase squirrel-cage induction, class B winding insulation, drip-proof enclosure, cast iron frame and dual ball bearing housing, constant speed not in excess of 3600 R.P.M., designed for operation on ________ volts, 3 phase, 60 hertz circuit, NEMA standard motor voltage ________ volts.

	NEMA STANDARD
MOTOR VOLTAGE
	
SYSTEM VOLTAGES

	200 VOLTS
	208 VOLTS

	460 VOLTS
	480 VOLTS


Use 120 starts per hour in subparagraph below where elevator is used frequently.
Rating:  Minimum of 80 starts per hour.
Starter:  Solid state.
Overload Protection:  Internal thermal type.
Use paragraph. Below for submersible pump units.
Submersible Motor:
Fill in blanks in subparagraph below.  Delete underlines before entering the information.  Indicate maximum horsepower rating of pump motor.  Coordinate with Eelectrical Ddesigner.
Type:  Maximum ___ horsepower; Polyphase squirrel-cage induction, class F winding insulation, cast iron frame, single ball bearing housing, 2-pole constant speed not in excess of 3600 R.P.M., designed for operation on ________ volts, 3 phase, 60 hertz circuit, NEMA standard motor voltage ________ volts.

	NEMA STANDARD
MOTOR VOLTAGE
	
SYSTEM VOLTAGES

	200 VOLTS
	208 VOLTS

	460 VOLTS
	480 VOLTS


Rating:  Minimum of 80 starts per hour with thermostatic overheat protection.
Starter:  Solid state or wye-delta.
Overload Protection:  Internal thermal type.
Edit pump and pump unit in paragraph below if submersible pump unit is specified. (typically submersible pump units are utilized on lower capacity passenger elevators).
Pump:  Positive displacement, screw or gear.
Geared Pump Construction:  Accurately cut herringbone or helical gears, operating under flooded suction, in an accurately machined case.  Pump may be belt or direct driven.
Oil Data:  Attach permanent plate indicating oil viscosity.
Bedplate:  Mount all power unit components on common bedplate.
Pump Unit Housing:  Self contained, fabricated of structural steel containing pump, motor, oil control valves, piping etc., completely enclosed on four sides of the power unit frame with not less than 16 gauge steel removable panel sections, lined on the interior with one inch rigid board, mineral or glass fiber insulation.
CONTROL SYSTEM
Type:  Oil, compact in design, capable of pressures to lift full loaded elevator to highest landing.
Control Valves:
Type:  Magnetic, so arranged that fluid flows through graduated openings in valve.
Operation:  Positive, so that fluid supply is gradually and completely closed off when elevator is stopped.
Control Section:
Solenoid valves.
Main valve.
Up and down starting.
Transition from full speed to leveling speed.
Up and down stops.
Pressure relief.
Manual lowering.  Arrange system for manual lowering at slow speed in case of power failure, or for adjustments.
Down speed and up and down leveling is controlled at the main valve sections.
Use article below for direct plunger hydraulic holed arrangements.
DIRECT PLUNGER HYDRAULIC - CYLINDER ASSEMBLY
Type:  Direct lift, single cylinder, single acting plunger; assembly designed to withstand a test pressure of twice the calculated working pressure with a working pressure not to exceed 450 psi.
Cylinder:  Steel tubing.  If built up construction, connect units with external connections.
Protective Coating:  Apply 10 mil minimum thickness butyl rubber adhesive undercoat to the cylinder.  After the adhesive undercoat is complete, apply an heated 20 mil minimum overcoat sheath consisting of virgin high molecular weight polyethylene.  To achieve permanent bonding, quench the coated cylinder.  Immediately after bonding; check the coated cylinder for defects.
Joint Treatment:  Field apply as follows:
Preheat joint until completely dry and apply a heat shrinkable pipe sleeve by Canusa, Raychem or equal.  The sleeve is to be centered on the joint and then wrapped around the joint as per manufacturer’s instructions.
Cover bottom of cylinder with a end cap, consisting of a high molecular weight polyethylene welded to the bottom pipe section.
Cylinder Head:  Equip with drip ring, packing gland with bronze or phenolic guide bearings and bleeder valve located below cylinder flange to release air or other gases from the system.
Cylinder Head Supports:  Structural steel beams or channels running the full width of the hoistway installed on the pit floor.
Plunger:  Selected steel tubing of proper diameter, turned true and smooth with fine polished finish.  If built up construction, join units with internal connections or couplings.
Stops:  Weld stops at bottom of plunger to prevent plunger from leaving cylinder.
Use article below for dual cylinder holeless arrangements.
DUAL CYLINDER SINGLE STAGE HOLELESS HYDRAULIC CYLINDER ASSEMBLY
Type:  Holeless, direct lift, dual cylinder, single acting plunger; assembly designed to withstand a test pressure of twice the calculated working pressure with a working pressure not to exceed 600 psi.
Cylinder:  Steel tubing.  If built up construction, connect units with external connections.
Cylinder Head:  Equip with drip ring, packing gland with bronze or phenolic guide bearings and bleeder valve located below cylinder flange to release air or other gases from the system.
Cylinder Supports:  Structural steel beams or channels installed on the pit floor.
Plunger:  Selected steel tubing of proper diameter, turned true and smooth with fine polished finish.  If built up construction, join units with internal connections or couplings.
Stops:  Weld stops at bottom of plunger to prevent plunger from leaving cylinder.
Equalization:  Provide means of equalizing position and speed of hydraulic cylinders. If speed and position of cylinders are not synchronized the elevator shall self correct by auto-lowering to the lowest floor and re-starting. If after two attempts to readjust the position and or speed the elevator shall shut down.
OIL STORAGE TANK
Type:  Sheet steel welded construction with tight fitting cover.
Capacity:  Equal to volume of hydraulic oil to lift fully loaded elevator to top terminal landing at rated speed, with a reserve of 10 gallons.
Use immersed heater in paragraph below only if required such as unheated parking garages.
Accessories:  Protected vent opening, oil level gage, drip pan, filter screen over suction inlet, valved drain connection, low oil sensor and immersed heater.
Data Plate:  Attached to tank indicating oil characteristics and viscosity and pump specifications.
HYDRAULIC OIL
Heavy duty ISO grade 32 having a viscosity of 150 SSU at 100 degrees F. The viscosity of the hydraulic fluid shall be thermostatically controlled to maintain the fluid temperature in the reservoir, pump and valves at a consistent operating viscosity.
Use biodegradable oil in paragraph below as option., verify compatibility with valve manufacturer.
Hydraulic Fluid:  Nontoxic, readily biodegradable, made from vegetable oil with antioxidant, anticorrosive, antifoaming, and metal-passivating additives.  Hydraulic fluid is approved by elevator manufacturer for use with elevator equipment.
Product:  Subject to compliance with requirements, provide “Hydro Safe” by Hydro Safe Oil Division, Inc.
VISCOSITY CONTROL
Provide means to control and maintain oil viscosity within oil manufactures design tolerances. Provide pump cycling tank circulation or immersed heater.
CASING
Type:  Heavy walled, smooth steel cylinder with 3/8 inch minimum wall thickness, complying with ASTM Designation A252-46 Ggrade 2 for welded and seamless pipe piles. 
Size:  Diameter as required to permit accurate centering and plumbing of plunger, but not less than 12 inches inside diameter.
PVC CASING LINER
Type:  PVC liner running full depth of casing.  Liner shall contain a water ring and bottom cap to prevent ground water contamination. Provide water evacuation tube or other approved means of removing water from inside casing liner. Seal top of PVC and equip with inspection port to monitor area between cylinder and PVC liner.
Size:  Schedule 40 having diameter as required to permit accurate centering and plumbing of plunger covering full length of cylinder.
MUFFLER
Type:  Blow out proof muffler or an isolating seal and coupling device (in pipe line between hydraulic power unit and cylinder head).
PIPE AND PIPE FITTINGS
Pipe For Use With Threaded Couplings and Fittings:  Black or galvanized steel, ASTM A-53 with threaded fittings and couplings of same material as pipe.
Pipe For Use With Grooved End Couplings and Fittings:  Black or galvanized steel, Schedule 40, ASTM A-53, Type F for sizes 3/4 inch to 4 inches, and Ttype E or S Grade B for sizes 5 inches to 20 inches.
Couplings:  Mechanical type, designed to engage and lock grooved pipe or fitting ends to form positive and leak proof joint, but allow a degree of deflection expansion and contraction; Victaulic Company of America, Style 77 Standard Couplings.
Fittings:  Specifically designed and manufactured for use with grooved end pipe and pipe couplings; Victaulic Company of America Full-Flow fittings.
Size of pipe and couplings installed between cylinder and pumping unit shall be such that fluid pressure loss is limited to 10 pounds.
Ball Valve:  Equip supply line with ¼ turn carbon steel manual ball type shut-off valve located in machine room capable of withstanding 150 percent of design operating pressure.
Check Valve:  Equip supply line between cylinder and flexible pump connection with a safety check valve which will hold elevator with specified load at any point when pump stops or pressure drops below minimum operating levels.
Pipe Hangers:  Support supply piping within 12 inches of every change of direction and space supports not over 10 feet apart.  Secure vertical runs properly with iron clamps at sufficiently close intervals to carry weight of pipe and contents.
Pipe Sleeves:  Install pipe sleeves where pipes pass through walls, floors, etc.; sleeves to be set during construction.  After installation of piping, the sleeves shall be equipped with snug fitting inner lining of either fiberglass or mineral wool insulation.
OVERSPEED VALVE
Operation:  Designed to stop the elevator in the event of an overspeed condition caused by a broken supply line or an abnormally high rate of flow between the overspeed valve and power unit.
Location:  Next to cylinder inlet.
AUTOMATIC LOWERING DEVICE
Coordinate paragraph below with electrical designer.  An auxiliary contact will need to be provided in the safety switch.
Operation:  Designed to automatically lower elevator to the lowest landing in the event of a power failure.  Unit keeps doors closed until lowest landing is reached, then doors automatically open and elevator safely shuts down until normal power is restored.
FLEXIBLE HOSES AND FITTINGS
Type:  High pressure, steel wire reinforced, rubber covered hydraulic hose with a minimum bending radius as set forth in SAE 100 R2.  All hoses and fittings must be located and supported to protect from abrasion or undue stress and shall not be installed within the hoistway nor project into or through any wall.
Use article below only as required.
SCAVENGER PUMP SYSTEM
Operation:  Electrically operated pump and self cleaning strainer.  Scavenger line, pump and strainers operate independently of hydraulic fluid pressure.  Equip scavenger pump with a water float designed to prevent operation of the pump should the pit flood.
Location:  Between piston drip ring and oil storage tank.
Use article below when cylinder head is located above reservoir.
PRESSURE SWITCH
Type:  Electrically operated; designed to prevent the operation of the lowering valve unless there is a positive pressure at the top of the cylinder.
LOW OIL DEVICE
Operation:  Designed to shut off motor and pump and return the elevator to the lowest landing automatically opening doors to release passengers.  All control buttons except the door open button shall be made ineffective.
Use article below only where oil temperature is likely to reach temperatures above 100 degrees Ff. Such as high frequency of use or higher travel distances.
OIL COOLER
Provide an oil cooler system as recommended by the pump unit manufacturer. Cooler shall maintain oil viscosity characteristics.
Finned surface equipped with fan cooled with 1 horsepower 110 volt AC fan motor.
Circulator pump with minimum 8 GPM and 75 PSI rating.
Provide oil immersed thermostats for circulator pump and fan control.
 EXECUTION 
INSTALLATION
General:  Install hydraulic elevator power unit, oil storage tank, piping, and pumps in the machine room.
Mount power unit bedplate and steel frame assembly, on floor of machine room.  Bolt in place.
Well or Hole:
Drill hole of depth and diameter to receive casing cylinder and plunger.
Drilling of hole for casing includes drilling through all materials that may be encountered.
Remove all residue material from drilling operation and dispose of as directed.
Make any sub-soil investigation necessary for drilling of well hole.
Coordinate the drilling of jack hole and setting cylinder with construction of concrete pit.  Joint between the casing and the pit floor shall be made watertight.
Casing:
Drive casing into well hole as the drilling is progressed to prevent cave-ins or undermining of building footings.
Install casing in plumb position and verify plumbness in the presence of the Director’s Representative.
Casing may be installed in sections to facilitate installation.  Continuously weld joints.
Immediately upon being positioned, seal bottom of casing with quick setting concrete.
PVC Casing Liner:
Install PVC casing liner within steel casing. Pour dry sand in between well casing and PVC liner.
Cylinder and Plunger:
Install cylinder in the presence of the Director’s Representative.
Install cylinder and plunger plumb, centered accurately and shimmed to proper elevation, taking care that the protective coating of the cylinder is not damaged during the installation.
Use centering lugs to prevent out of plumbness during construction or filling.
Seal top of well casing around PVC liner.
Fasten plunger to the bottom beams of the car platform sling, so arranged that the center line of the plunger is equidistant between the bottom beams of the car sling and sling side stiles.  Use platen plates in making the connections.  Isolate plunger from platen to prevent corrosion.
Storage Tank:  Install oil storage tank in machine room on steel support frame, fastened to machine room floor slab.  Install a data plate on the tank framing indicating the characteristics of the hydraulic fluid used and the actual working pressure of the system.
Buffers:
Install the two spring buffers on pit floor or on the cylinder head supports.  Block buffers up as required to protect cylinder head and packing gland in the event car should pass bottom limit switch setting.
Install striking plates on car frame to engage buffers.
FIELD QUALITY CONTROL
Inspection:
Examine cylinder head and fastenings for defects or corrosion and packing gland for tightness and no excessive leakage.
Examine all operating valves, check relief valves, piping is properly installed and whether there is excessive leakage.
Inspect pump packings for leakage, check any belts or chains connecting pumps to motor.
Determine whether there is sufficient hydraulic oil in reserve in storage tank when car is at top landing.
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