Hot water




Hot Water System:

Definitions

1- Booster Heater: An instantaneous water heater designed and intended to raise the
temperature of hot water to a higher temperature for a specific purpose, such as for
the sanitizing rinse on a high temperature automatic dish washer machine.
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2- BTU (British thermal unit): The quantity of heat required to raise the temperature of
one pound of water one degree F.
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3- GPH (Gallons Per Hour): The amount of water, in gallons, that is used each hour by
the plumbing fixtures and equipment, such as dish washer machines.
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4- GPM (Gallons Per Minute): The amount of water, in gallons, flowing through a plumbing
fixture or through an instantaneous water heater per minute.
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5- Rise: The temperature of water as it leaves the water heater minus the temperature of
the water entering the water heater.
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Table 6-1 Hot Water Demand per Fixture for Various Types of Buildings
(gallons [liters] of water per hour per fixture, calculated at a final temperature of 140°F [60°C])

Industrial | Office | Private

Fixture Apartment] _ Club___|Gymnasium| _Hospital Hotel Plant | Building |Residence] School | YMCA
Basins, private lavatory 2(16)) 2 (76) 2(16) 2(76) 2(7.6) 2(76) 2(7.6) | 2(7.6) 2(76) 2(76)
Basins, public lavatory 4(15)  6(23) 8(30) 6 (23) 8(30) 12(455) | 6(23) 15(57) 8(30)
Bathtubs 20(76)  20(76) 30 (114) 20(76) 20 (76) 20(76) 30 (114)
Dishwashers’ 15 (57) 50-150 {190- 50-150(190- | 50-200(190- | 20-100 (76- 15(57) | 20-100 (76- | 20-100 {76-

h70) 570) 760) 380) 380) 380

Foot hasins 3¢ 31 12 {46) 3(1) 3(11) 12 {46) 3(1) 3(11) 12 (46}
Kitchen sink 10(38) 20 (76) 20(76) 30 (114) 20(76) | 20(76) | 10(38) | 20(76) 20 (76)
Laundry, stationary tubs 20(76)] 28 (106) 28 (106) 28 (106) 20(76) 28 (106)
Pantry sink H{19) 10(38) 10 (38) 10 {38} 10(38) | 5{19) 10 (38) 10 {38)
Showers 30(114) 150(568) | 225(850) | 75(284) 75 (284) 225 (850) 130(114)| 30(114) | 225(850) | 225 (850)
Service sink 20(76)  20(76) 20(76) 30 (114) 20(76) | 20(76) | 15(57) | 20(76) 20 (76)
Hydrotherapeutic showers 400 (1520)
Hubbard baths 600 (2.270)
Leg baths 100 (380}
Arm baths 35(130)
Sitz baths 30(114)
Continuous-flow baths 165 (625)
Circular wash sinks 20(76) 20(76) 30(114) | 20(76) 30(114)
Semicircular wash sinks 10(38) 10 (38) 15 {57) 10(38) 15 {57}
Demand factor 0.30 0.30 0.40 0.25 0.25 040 0.30 0.30 0.40 0.40
Storage capacity factor’ _ 1.25 090 1.00 060 0.80 1.00 2.00 0.70 1.00 1.00

a Dishwasher requirements should be taken from this table or from manufacturers’ data for the model to be used, if this is known.

b Ratio of storage tank capacity to probable maximum demand per hour. Storage capacity may be reduced where an unlimited supply of steam Is available from a central street steam system or large
hoiler plant.

Reprinted from ASPE Data Book Vol 4. Service Hot Water Systems, American Society of Plumbing Engineers, 1989, Westlake, CA: Author. Copyright ©1989, American Society of Plumbing Engineers.



Building requirement of hot water
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Heater capacity

KW input = GPH x AT °F
410

Excel sheet
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Traditional type hot water circulating system.
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sizing Of The Hot Water Circulating System
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FIGURE 17-1
Upfleed System (Heater Located At Bottom Ot System)




ENGINEERED PLUMBING DES IGN
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FIGURE 17-2
Downteed System (Heatler Located Al Bottom Of System)

|

|




Sizing Of The Hot Water Circulating System
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FIGURE 17-3

Combination Upfeed And Downfeed System (Heater Located At Bottom Of System) |







How to design circulation system
1- pipe sizes for circulation pump

2- pump head
3- pump GPM

Steps

1- calculate the heat losses rate for hot supplying pipes BTU/HR/FT

3- Assume
Length of supply pipes = length of return pipes (L supply =L return)
circulation risers size = 0.5 main risers (D return = 0.5 D hot)
circulation Branches = 3/8 main Branches (D return = 3/8 D hot)

and not less than 0.25 “
3- heat losses rate for return = 2/3 hot pipes if the two pipes (bare or insulated)

4- heat losses rate for return = 3/4 hot pipes if the two pipes (different)



5- Total Q losses = Q (loss for hot supply) + Q (loss for hot return)

From equation

Q=M * Co * AT
Q = Heating load
M = mass of water

C,= specific head = 4185.5 J/(kg-K)
AT = temperature difference

6- 10.000 BTU/HR =1 GPM atAT=5

7- by getting (GPM , Pipe sizes, pipe length)
calculate the pump head as closed system

8- each riser have
check valve
balance valve
gate valve



Table 17-1

Piping Heat Loss

(Btu/hr. Per Lineal Ft. For 140°F. Water Temp and
70°F. Room Temp.)

l Bare Pipe

Nominal | Insulated Pipe | Sched. Brass, Type K

Pipe Size | (12" Fiberglass) | 40 Steel { Copper, T.P. Copper
wn" 15 35 26 19
" 17 43 32 26
1" 19 53 38 32
1%" 21 65 46 39
1%" 25 73 53 46
2" 28 | 65 58
2¥:" 32 108 75 68
3" 38 129 90 81
4" 46 163 113 103
5" 55 199 138 127
6" 63 233 161 149
8" 80 299 201 188




