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Water Tanks & System Distribution



US Army Corps of Engineers Afghanistan Engineer District AED Design Requirements: Water Tanks & System Distribution Various Locations, Afghanistan SEPTEMBER 2009 Version AED Design Requirements Water Tanks & System Distribution TABLE OF CONTENTS. AED DESIGN REQUIREMENTS. FOR. Water Tanks . VARIOUS LOCATIONS, AFGHANISTAN. Section Page 1. General 1. 2. Water Tanks 1. 3. Distribution System Requirements 1. 4. Types of Storage 5. 5. Water Requirements 7. 6. Capacity of Water Supply System 8. 7. Storage Requirements 8. 8. Amount of Water Available Under Emergency Conditions 9. 9. Elevated Storage Capacity 9. 10. Water Distribution System Capacity Analysis 10. 11. Shop Submittals As-Builts 11. 12. References 12.

small water main pipe diameters increase the booster pump horsepower requirements, energy costs for operation, and ultimately make water system sustainability more of an issue. 1) Pipe diameters and velocities.
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    	1 US Army Corps of Engineers Afghanistan Engineer District AED Design Requirements: Water Tanks & System Distribution Various Locations, Afghanistan SEPTEMBER 2009 Version AED Design Requirements Water Tanks & System Distribution TABLE OF CONTENTS. AED DESIGN REQUIREMENTS. FOR. Water Tanks . VARIOUS LOCATIONS, AFGHANISTAN. Section Page 1. General 1. 2. Water Tanks 1. 3. Distribution System Requirements 1. 4. Types of Storage 5. 5. Water Requirements 7. 6. Capacity of Water Supply System 8. 7. Storage Requirements 8. 8. Amount of Water Available Under Emergency Conditions 9. 9. Elevated Storage Capacity 9. 10. Water Distribution System Capacity Analysis 10. 11. Shop Submittals As-Builts 11. 12. References 12.
2 Figures Figure 1. Effects of Elevated Storage 4. Figure 2. Conventional Elevated Storage Tank 6. Figure 3. Single Pedestal Elevated Storage Tank 6. i AED Design Requirements Water Tanks & System Distribution Tables Table 1. Domestic Water Allowance 7. Table 2. Capacity Factors 8. Appendices Appendix A Example Water Distribution Analysis 13. Appendix B Procedures for Leakage and Pressure Testing 17. ii AED Design Requirements Water Tanks & System Distribution 1. General The purpose of this document is to provide Water storage and Distribution design requirements to Contractors for projects at USACE-AED projects. This is a summary of design and testing requirements for USACE-AED construction. Design procedures and examples can be found in the documents listed in the reference section.
3 2. Water Tanks & Distribution Systems Water Tanks may be required where a new Water Distribution System is proposed or as an upgrade to an existing Water Distribution System . Reference 1 provides design guidance specifically for Water storage. Storage capacity of the Water tank should meet peak flow requirements, equalize System pressures, and provide emergency Water supply. The Water supply System must provide flows of Water sufficient quantity to meet all points of demand in the Distribution System . To do so, pressure levels within the Distribution System must be high enough to provide suitable pressure, and Water Distribution mains must be large enough to carry these flows. Reference 2 provides design guidance specifically for Water Distribution .
4 Water storage facilities are constructed within a Distribution network to meet the peak flow requirements exerted on the System and to provide emergency storage. Water supply systems must be designed to satisfy maximum anticipated Water demands. The peak demands usually occur on hot, dry, and summer days when larger than normal amounts of Water are used for irrigation and washing vehicles and equipment. In addition, most industrial processes, especially those requiring supplies of cooling Water , experience greater evaporation on hot days, thus requiring more Water . The necessary storage can be provided in elevated, ground, or a combination of both types of storage. Requirements for storage are discussed further in Section 7.
5 3. Water Distribution System Requirements The Contractor shall install Water Distribution mains, branches, laterals, lines and service connections to include all pipe, valves, fittings and appurtenances, and pipe thrust restraint. Exterior Water line construction shall include service to all buildings as described in the contract Scope of Work Section 01010. Distribution System designs must consider System operating pressure range; the pipe size and material, including joint construction and fittings; disinfection, and construction testing. Pipe material is of importance from the standpoint of constructability, service life, and ease of maintenance. In USACE-AED projects PVC Schedule 80 pipe is the preferred material.
6 This pipe has well documented experience in previous projects; it has superior strength and durability of over time to other thermoplastic pipe material, it is easily repaired, and materials including fittings are readily available in Afghanistan. a) System Pressure Requirements. Distribution systems shall provide System pressures that are neither too low 70 KPa (10 psi) for operating plumbing fixtures nor too high such that they are damaged. Pressure are measured at the building service connection; therefore pressures at this location must be generally in excess of 207. KPa (30 psi) for one to two story buildings considering internal pipe friction head losses. 1) Minimum pressures. Water Distribution System , including pumping facilities and storage Tanks or reservoirs, should be designed so that Water pressures of at least 275 KPa (40 psi).
7 At ground level will be maintained at all points in the System , including the highest ground elevations in the service area. Minimum pressures of 207 KPa (30 psi) under peak fixture flow conditions can be tolerated at the building farthest from the Water source (tank or booster pump) as long as all peak fixture flow requirements can be satisfied at all locations. During firefighting flows, Water pressures should not fall below 138 KPa (20 psi) at the hydrants, in new systems. Fire fighting capability is provided using hose streams at only a limited number of projects as specified in the contract. 1. AED Design Requirements Water Tanks & System Distribution 2) Maximum pressure. Maximum Water pressures in Distribution mains and service lines should not normally exceed 517 KPa (75 psi) at ground elevation.
8 Higher pressures require pressure reducing valves on feeder mains or individual service lines to restrict maximum service pressures to 517 KPa (75 psi). 3) Multiple pressure levels. If an extensive area has pressures higher than 517 KPa (75 psi). lower than 275 KPa (40 psi) under a single pressure level zone, it may be appropriate to divide the System into two or more separate zones, each having different pressure levels. Within each level, pressures within the Distribution System should range from 275 KPa to 517. KPa (40 to 75 psi) at ground elevation. b) Pipe Size and Material. Pipe diameter is related to the design of adequate System pressure because the larger the pipe diameter the lower the friction head loss and therefore more service pressure availability.
9 In addition, USACE Water System planning technical criteria recognize good engineering judgment includes providing some safety factor in the design. The contract's minimum size is desirable for future growth that the contractor cannot account for in their analysis, and their Water Distribution analysis cannot be verified until after construction; and even then at great effort. Water System models do not account for all System losses and operational circumstances. Furthermore, sizing Water mains for the bare minimum when new means the System will be under sized as it ages in the future when pipe leaks and scale occur and other components such as valves and flow meters deteriorate. Unnecessarily small Water main pipe diameters increase the booster pump horsepower requirements, energy costs for operation, and ultimately make Water System sustainability more of an issue.
10 1) Pipe diameters and velocities. The minimum pipe diameter in the Distribution System shall be 100mm (4 inch). The maximum velocity shall be 5 feet per second ( meters per second) at 150% of the fixture unit flow or 2 times the average daily flow (8-hour basis), whichever is greater. The Contractor shall provide a Water Distribution System described as follows: Pipe diameters used in the network shall be 100mm or greater, as required to maintain proper System velocities and pressures between 275 KPa (40 psi) and 275 KPa (75. psi). Pipes for building service connections may be smaller diameter and shall be sized based on the fixture unit flows required for each building. 2) Pipe materials. The Contractor shall provide pipe of adequate strength, durability and be corrosion resistant with no adverse effect on Water quality.
 Show more

 
    




	
    	Documents from same domain

    	
	
				
					

		
			Oil/Water Separators

			www.tad.usace.army.mil
			gravities of the oil and water phases and the absolute viscosity of the wastewater, both at the minimum design temperature. Wastewater temperature and pH have a major impact on the efficiency of the separator, with poorer separation occurring …
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			Where SA = surface area

			www.abccert.org
			Horsepower, Motor, kW = (Pump Efficiency, % expressed as a decimal)(Motor Efficiency, % expressed as a decimal) (9.8)(Flow, m3/sec)(Head, m) Horsepower, Water, hp = 3,960 (Flow, gpm)(Head, ft) Horsepower, Water, kW = (9.8)(Flow, m3/sec)(Head, m) Hydraulic Loading Rate, gpd/ft2 = Area, ft2 Total Flow Applied,gpd Hydraulic Loading Rate, m3/day/m2 ...
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			Estimating Farm Fuel Requirements - Water

			www.waterandenergyprogress.org
			over 100 horsepower (hp). Estimating Fuel Requirements Tractors – even the larger, high-horsepower units – use an average of only 55 to 60 percent of their maximum horse power on a year-round basis. The average horsepower use is less than the maximum power rating mainly because a tractor is selected to do high- power
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			ABC Formula/Conversion Table for Water Treatment ...

			www.abccert.org
			1 foot of water = 0.433 psi 1 gallon = 3.79 liters 1 gallon = 8.34 pounds 1 grain per gallon = 17.1 mg/L 1 horsepower = 0.746 kW or 746 watts or 33,000 ft. lbs./min. 1 mile = 5,280 feet 1 million gallons per day = 694 gallons per minute 1 million gallons per day = 1.55 cubic feet per …
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			Chilled Water System Presentation - HVAC Việt Nam

			hvacvn.com
			• Supply water temperature 45 °F • Design return water temp. 55 °F • Coil design pressure drop 20 FT • Coil flow 62.5 GPM • Coil ∆P @ 62.5% flow 7.8 FT • Coil leaving water temp 53 °F • Bypass flow 62.5 GPM • Bypass ∆P 7.8 FT • 3-way valve pressure drop 10 FT
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