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State furnished material required for testing.

1.  Change section numbering when used in conjunction with Standard Specifications.

11.__  LUBRICATION AND COMPRESSED AIR SYSTEMS

2

PART 1.- GENERAL

3

SUMMARY.‑-

4

Scope.‑-This work shall consist of furnishing and installing lubrication and compressed air systems in accordance with the details shown on the plans and these special provisions.

5

The lubrication system shall include drum dollies; overhead hose reels and pneumatic pumps for dispensing chassis lubricant, motor oil, automatic transmission fluid, gear lubricant and anti-freeze; overhead electric light; and all connecting pipelines, hoses, accessories and mounting assemblies.
6

The compressed air system shall include a compressor, regulators, gauges and compressed air piping.

7.  Use with General Conditions.  Delete Para. 8.

Pipes and fittings shall be in accordance with the requirements specified under "Pipes, Fittings, and Valves," in Division 15, "Mechanical," of these special provisions.

8.  Use with Standard Specifications.  Delete Para. 7.

Pipes and fittings shall be in accordance with the requirements specified under "Pipes, Fittings, and Valves," in Section 12‑15, "Mechanical," of these special provisions.

9

Permits to operate.‑-Attention is directed to the latest Division of Industrial Safety (DIS) regulations regarding tank mounted air compressors.

10

The Contractor shall provide all permits to operate pressure vessels in accordance with the requirements of the DIS and shall pay all costs for such permits.  Such permits shall be posted under glass at the work site.

11

SUBMITTALS.‑-

12

Product data.‑-Manufacturer's descriptive data shall be submitted for approval.

13

Manufacturer's descriptive data shall include a complete description, performance data and installation instructions for the materials and equipment specified herein.

Performance data shall include the product delivery rate and discharge pressure for each type of pump assembly.

14

CLOSEOUT SUBMITTALS.‑-

15

Operation and maintenance manuals.‑-Prior to the completion of the contract, 3 identified copies of the operation and maintenance instructions with parts lists for the equipment specified herein shall be delivered to the Engineer at the jobsite.  The instructions and parts lists shall be in a bound manual form and shall be complete and adequate for the equipment installed.  Inadequate or incomplete material shall be returned.  The Contractor shall resubmit adequate and complete manuals at no expense to the State.

16

WARRANTY.‑-

17

Warranties and guarantees.‑-Manufacturer's warranties and guarantees for materials or equipment used in the work shall be delivered to the Engineer at the jobsite prior to acceptance of the contract.

18

PART 2.- PRODUCTS

19

OVERHEAD HOSE REEL ASSEMBLIES.‑-

20

General.‑-Overhead hose reel assemblies shall be heavy duty assemblies of steel construction with connecting hoses, locking automatic ratchets, guide rollers and heavy duty spring activated hose pickups.  Reels shall have bushings, swivels, ball stops, delivery hoses and control valves.    The reels shall have a baked enamel finish.  Manufacturers reel mounting brackets shall be supplied with reels.

21

Chassis lubrication reel assembly.‑-

22


The chassis lubricant reel assembly shall have a 12 m minimum length, minimum 6 mm outside diameter, high pressure delivery hose and outlet control valve.  The delivery hose shall be rated for 34.5 MPa working pressure and 137.9 MPa bursting pressure.  The chassis lubricant reel assembly shall be  Lincoln, 85051; Graco, 224‑363, 224‑417, and 202‑577; or equal.

23

Motor oil reel assembly.‑-

24


The motor oil reel assembly shall have a 10 liter metering shutoff valve assembly with totalizer, non-drip nozzle extension, strainer and a 12 m minimum length of 13 mm inside diameter, medium pressure delivery hose.  The delivery hose shall be rated for 5520 kPa working pressure and 27.6 MPa bursting pressure.  The motor oil reel assembly shall be Lincoln, 83464 and 899; Graco, 224‑057, 218‑549, 222-648, 203-265, 157-958, and 108-478; or equal.

25.  Edit ATF reel assembly for use with hydraulic fluid, if required.

Automatic transmission fluid reel assembly.‑-

26


Automatic transmission fluid (ATF) reel assembly shall have a volume control valve, non-drip nozzle and 12 m minimum length of 13 mm outside diameter, medium pressure delivery hose.  The delivery hose shall be rated for 5520 kPa working pressure and 27.6 MPa bursting pressure.  The ATF reel assembly shall be a Lincoln, 83464 and 776; Graco, 224‑057, 218‑549, and 222‑413; or equal.

27

Gear lubricant reel assembly.‑-

28


Gear lubricant reel assembly shall have an 10 liter metering shut-off valve assembly with totalizer, non-drip nozzle and a 12 m minimum length of 13 mm outside diameter, medium pressure delivery hose.  The delivery hose shall be rated for 5520 kPa working pressure and 27.6 MPa bursting pressure.  The gear lubricant reel assembly shall be Lincoln, 83464 and 881; Graco, 224‑057, 218‑549,222-648, 201-701, 157-958 and 108-478; or equal.

29

Anti‑freeze reel assembly.‑-

30


The anti‑freeze reel assembly shall have a shutoff valve assembly with totalizer, non-drip nozzle extension, strainer and a 12 m minimum length of 13 mm outside diameter, medium pressure delivery hose.  The delivery hose shall be rated for 5520 kPa working pressure and 27.6 MPa bursting pressure.  The anti-freeze reel assembly shall be Lincoln, 83464 and 899; Graco, 224‑057, 218‑549, 222-648, 203-687, 157-958 and 108-478; or equal.

31

PUMP ASSEMBLIES.‑-

32

General.‑-Pump assemblies shall be lubricant and oil type pump assemblies with air driven motors and shall be suitable for operation with stationary, exposed drums.  Pump assemblies shall include pressure relief kits.  Air connector hose shall be rated for 1720 kPa minimum working pressure.  Product connector hose shall be as specified for the individual reel assembly.  Pump assemblies shall produce the flowrates and pressures as specified under "Testing".

33

Chassis lubricant pump assembly.‑-

34.  Engineer to check with District for drum size.


Chassis lubricant pump assembly shall be suitable for use with stationary, exposed 55 kg drums, complete with drum cover, air coupler and follower plate, and shall have a minimum pressure ratio of 45:l and a maximum pressure ratio of 50:l.  The chassis lubricant pump assembly shall be Lincoln, 918; Alemite, 8550; Graco, 225-014; or equal.

35.  Engineer, edit for use with hydraulic fluid, if required.)

Motor oil, ATF and gear oil pump assemblies.‑-

36


Motor oil, ATF and gear oil pump assemblies shall be suitable for use with stationary, exposed 205 liter drums and equipped with a bung bushing and an air expeller in the pump tube and shall have a 76 mm air motor.  The motor oil pump assembly shall be equipped with a flow compensator.  Pump assemblies shall be Lincoln, 424; Alemite, 8569; Graco, 225-640; or equal.

37

Anti‑freeze pump assembly.‑-

38


Anti‑freeze pump assemblies shall be suitable for use with stationary, exposed 205 liter drums and equipped with a bung bushing, 316 stainless steel construction, and teflon packing.  Pump assemblies shall be Lincoln, 84830; Aro, 612041; Graco, 226-942 and 213013; or equal.

39

Recyclable oil transfer pump.‑-

40


Recyclable oil transfer pump shall be an air operated double diaphragm pump with 25 mm inlet and outlet and a minimum pressure ratio of 1:1.  Pump shall have aluminum housing with Buna‑N trim.  Recyclable oil transfer pump shall be Lincoln, Model 84852; Graco, Model D73‑525; or equal.

41

MISCELLANEOUS COMPONENTS.‑-

42

Recyclable oil storage tank.‑-

43


Recyclable oil storage tank shall be upright and shall be constructed from cross linked polyethylene materials.  Recyclable oil transfer tank shall be equipped with a translucent vessel and shall be sized as shown on the plans.

44

Light reel assembly.‑-

45


Light reel assembly shall be overhead type light reel with a positive reel latch cord lock mechanism, release mechanism, reel cord retractor, 9 m minimum length of 3‑wire cord, 600 mm pigtail, ball stop, vapor‑tight high impact phenolic plastic holder without switch or receptacle with heavy duty lamp guard and 100‑watt incandescent bulb or l5‑watt fluorescent tube.  The incandescent light reel assembly shall be Alemite, 330005C; or equal.  The fluorescent light reel assembly shall be Hi Reel, 3005‑AFL; Woodhead, 945-3SW‑1003‑3S; or equal.

46

Air compressor.‑-

47.  Show W, voltage, phase and M3/s on plans.


Air compressor shall be 2‑stage, 1210 kPa design, 860 kPa output, mounted on an ASME code horizontal type receiver.  The air compressor shall be complete with unloader, V-belt drive, belt guard, oil and air pressure gauges, automatic pressure controller, outlet valve, ASME relief valve, air intake filter, ball valve drain and an automatic tank drain operated by either the compressor unloader or a governor.  Motor shall be high efficiency type, open dripproof with class B insulation.  Air compressor shall be Champion, Ingersol Rand, Kellogg, or equal.

48

Pressure regulator.‑-

49


Pressure regulator shall be combination type with filter, bowl, pressure regulator and pressure gauge.

50


The filter bowl shall be the quick disconnect type, plastic with metal guard, manual drain, and 5 micron filter.

51


Pressure regulator shall be diaphragm controlled, balanced valve type, rated for 0 to 1100 kPa operation and shall be equipped with pressure gage, bottom clean-out plugs and internal strainers.  Regulator shall be Wilkerson, Lincoln, Wabco, or equal.

52

Flexible coupling.‑-

53


Flexible coupling shall be brass flexible metal hose with threaded union ends and a minimum working pressure of 1380 kPa.

54

Pressure gage.‑-

55


Pressure gage shall be rotary type ANSI Standard:  B40.1, Grade A, with 90 mm dial, liquid filled with cover, plain case, reset screw and bottom inlet.  Pressure gage movement shall be phosphor bronze bushed.  Gage shall read from _____ kPa to _____ kPa.  Each gage shall be equipped with a gage cock.  Pressure gage shall be Marsh, Ashcroft, US Gage, or equal.

56

Drum dolly.‑-

57


Drum dolly shall have welded steel construction with a cross braced bottom and a 50 mm continuous perimeter lip, 4 ball bearing casters with steel or semi‑steel wheels.  Drum dolly shall be sized for 55 kg, drums or 205 liter drums as applicable.

58

PART 3.- EXECUTION

59

INSTALLATION.‑-

60

General.‑-The hose reels shall be installed rigidly and securely to the reel mounting bracket.  The mounting bracket shall be attached to the overhead structure as shown on the plans.

61

The recyclable oil storage tank and transfer pump shall be installed as shown on the plans.

62

Pipelines shall be cleaned and flushed immediately prior to connecting the control valves.

63

Pressure relief kits shall be installed on the discharge side of the recyclable oil, gear lube, ATF and motor oil pumps as recommended by the pump manufacturer.

64

Air compressor shall be installed with drain piping, vibration isolation pads and expansion anchors.

65

Unions shall be installed before and after the pressure regulator/ball valve assembly.

66

Each pump assembly drum shall be supplied with a drum dolly.

67

FIELD QUALITY CONTROL.‑-

68

Testing.‑-All tests, including general performance tests to demonstrate the proper operation of the lubrication systems and the air compressor, shall be performed by the Contractor in the presence of the Engineer.

69

The air compressor system shall be tested for the operational range, the cut-off pressure and the operation of air drops and system components.

70

The lubrication system, including piping and hoses, shall be tested for leaks and the rates of delivery specified herein.  The lubrication connections shall show no visible signs of leaks when the system is filled with the specified lubricant and tested at 1040 kPa lubricant pump inlet air pressure.

71

The Contractor shall demonstrate that the completed lubrication system will deliver the given product at the flowrate and discharge pressure specified by the pump assembly manufacturer.  If no specification is given the lubricants shall be delivered at the following rates at 1040 kPa lubricant pump inlet air pressure:

72

Lubricant Material


Delivery Rate

Chassis lubricant NLGI No. 2 grease
0.7 liters per minute

Motor oil (10W/40)
7 liters per minute

Gear oil (85W/140)
6 liters per minute

ATF (SAE 10)
8 liters per minute

Anti-freeze (50 % solution)
8 liters minute

73

The required delivery rate values may be adjusted, as determined by the Engineer, when testing for delivery rates with different materials or at temperatures other than 21°C.

74.  Use with General Conditions.  Delete Para. 75.

The drums and lubricating material for testing the lubrication system will be State‑furnished as provided under "State‑Furnished Materials" in Division 1, "General Requirements," of these special provisions.

75.  Use with Standard Specificatios.  Delete Para. 74.
The drums and lubricating material for testing the lubrication system will be State-furnished as provided under "State-Furnished Materials" in  Section 8, "Materials," of these special provisions.

