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Example Service Storage Problem

1. Given: Average hourly demands in the table below.
Find: Uniform pumping rate (gpm) and required storage (gallons).
Time after Hourly Cumulative Uniform
midnight Demand Demand Supply Difference 8,000,000
Time (hr) (hr) (gpm) (gal) (gal) (gal)

12:00 AM 0 0 0 0 i
1:00 AM 1 2370 142206 306627 164421 7,000,000 ‘*‘
2:00 AM 2 2252 277343 613253 335910
3:00 AM 3 1644 375983 919880 543897 *
4:00 AM 4 1740 480377 1226506 746129 6.000.000 !
5:00 AM 5 2745 645106 1533133 888027
6:00 AM 6 3644 863758 1839759 976002
7:00 AM 7 5020 1164938 2146386 981447 5.000.000
8:00 AM 8 7053 1588104 2453012 8649038 =
9:00 AM 9 6850 1999104 2759639 760535 K=l

10:00 AM 10 5877 2351742 3066266 714524 g 4.000.000

11:00 AM 11 5699 2693694 3372892 679198 =

12:00 PM 12 5960 3051264 3679519 628255 2
1:00 PM 13 5844 3401929 3986145 584216 3 000000
2:00 PM 14 5946 3758677 4292772 534095
3:00 PM 15 63384 4141729 45993938 457669
4:00 PM 16 6302 4519849 43906025 386176 2 000000
5:00 PM 17 7521 4971127 5212651 241524
6:00 PM 18 8428 5476822 5519278 42456
7:00 PM 19 9105 6023123 5825904 -197218 1.000 000
8:00 PM 20 7330 6462893 6132531 -330362 ' '

9:00 PM 21 5494 6792515 6439158 -353357 r—ﬁ/

10:00 PM 22 3669 7012646 6745784 -266862 0 I

11:00 PM 23 3217 7205652 7052411 -153241

12:00 AM 24 2556 7359037 7359037 0 0 4 S 12 16 20 24

Time after Midnight (hr)
Uniform flow rate = 5110 gpm
Storage volume = 981447 + 353357 = 1334805 gal
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2. Given: Same data
Find: Uniform pumping rate (gpm) and required storage (gallons) for the following:
[a] Pumping from 6 AM to 6 PM only
[b] Pumping from 6 PM to 6 AM only
[a]
Time after Hourly Cumulative Uniform
Midnight Demand Demand Supply Difference 8,000,000
Time (hr) (hr) (gpm) (gal) (gal) (gal)
12:00 AM 0 0 0
1:00 AM 1 2370 142206 7,000,000
2:00 AM 2 2252 277343 —e— Cumulstive Demand (gal)
3:00 AM 3 1644 375983 , o /‘/
4-00 AM 4 1740 480377 6.000,000 it sn e
5:00 AM 5 2745 645106
6:00 AM 6 3644 863758 0 -863758 y
7:00 AM 7 5020 1164938 613253 -551685 5.000.000 /
8:00 AM 8 7053 1588104 1226506 -361598 _ 7
9:00 AM 9 6850 1999104 1839759 -159345 = *
10:00 AM 10 5877 2351742 2453012 101270 @ 4 000 000 /
11:00 AM 11 5699 2693694 3066266 372572 5 }/
12:00 PM 12 5960 3051264 3679519 628255 § i
1:00 PM 13 5844 3401929 4292772 890843 3 000 000
2:00 PM 14 5946 3758677 4306025 1147348 '
3:00 PM 15 6384 4141729 5519278 1377549
4:00 PM 16 6302 4519849 6132531 1612682 2 000.000
5:00 PM 17 7521 4971127 6745784 1774657 ‘
6:00 PM 18 8428 5476822 7359037 1882216
7:00 PM 19 9105 6023123
8:00 PM 20 7330 6462893 1.000.000 :% II'
9:00 PM 21 5494 6792515 —
10-00 PM 22 3669| 7012646 0 .
11:00 PM 23 3217 7205652
12:00 AM 24 2556 7359037 4 8 12 16 20 24
Time after Midnight (hr)
Uniform flow rate = 10221 gpm in 12 hours
Storage volume = 863758 + 1882216 = 2745973 gal
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[b]

Hourly Cumulative Uniform
Time after 6| Demand Demand Supply Difference
Time (hr) [PM (hr)| (gpm) (gal) (gal) (gal)
6:00 PM 0 0 0 0 0
7:00 PM 1 9105 546301 613253 66952
8:00 PM 2 7330 986071 1226506 240435
9:00 PM 3 5494 1315693 1839759 524066
10:00 PM 4 3669 1535825 2453012 917188
11:00 PM 5 3217 1728830 3066266 1337435
12:00 AM 6 2556 1882216 3679519 1797303
1:00 AM 7 2370 2024422 4292772 2268350
2:00 AM 8 2252 2159558 4906025 2746466
3:00 AM 9 1644 2258198 5519278 3261080
4:00 AM 10 1740 2362592 6132531 3769939
5:00 AM 11 2745 2527321 6745784 4218463
6:00 AM 12 3644 2745973 7359037 4613064
7:00 AM 13 5020 3047154
8:00 AM 14 7053 3470320
9:00 AM 15 6850 3881320
10:00 AM 16 5877 4233958
11:00 AM 17 5699 4575910
12:00 PM 18 5960 49334380
1:00 PM 19 5844 5284145
2:00 PM 20 5946 5640893
3:00 PM 21 6384 6023945
4:00 PM 22 6302 6402065
5:00 PM 23 7521 6853343
6:00 PM 24 8428 7359037
Uniform flow rate = 10221 gpm in 12 hours
Storage volume = 4613064 gal
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elevation, diameter,
min-level, ma

° Elevated tanks have substantial ructural considerations
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