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Raw water inlet 0

Raw water inlet and waste (1]
wash water discharge gutter
Filtered water outlet
Filtering media

Slab floor equipped
with nozzles
Backwash water inlet

Air scour
Waste wash water discharge
Drain

Air purge
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i Wash water i
: Effluent level ik i
H uent leve H
I T Washwater 7t010m I
] during filtering trokigh H
i Water level —f : f i
i during 5 #1300 to 760 mm i
E backwashing i :é ae E
H 600 mm % i
i freeboard I
? ey, .. 8 1:/600 to 760 mm I
i —4 X i
I ) I :
i Drain C 1400 to 600 mm 1
I -4 T i
I Effluent / I
i - [
: B b D Wash water H
I E \ I
I Controller Underdrain system I
i Drain E
I How filter operates E
E 1. Open valve A. (This allows effluent to flow to filter.) I
I 2. Open valve B. (This allows effluent to flow through filter.) I
E 3. During filter operation all other valves are closed. E
i How filter is backwashed ]
I 1. Close valve A. I
E 2. Close valve B when water in filter drops down to top of overflow. E
I 3. Open valves C and D. (This allows water from wash water tank to flow i
I A up through the filtering medium, loosening up the sand and washing the H
H accumulated solids from the surface of the sand, out of the filter. Filter I
I backwash water is returned to head end of treatment plant. I
i How to filter to waste (if used) ]
I 1. Open valves A and E. All other valves closed. Effluent is sometimes I
I filtered to waste for a few minutes after filter has been washed to i
i condition the filter before it is put into service. i
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There are two formulas for calculating boiler capacity

First method

based Sizing Formula (Initial Raising Of Water Temperature)

BTUH = Gallons of water x 8.34 x temp. rise + hours to heat pool
Gallons of Water = Pool volume with CU.Ft (width x length x avg. depth) x 7.48 (gal. per cu. ft.)

Example If we take Swimming pool temperature =27 ©=80.6 =  while
Inlet temperature =15 C =59 °F
Temperature raise = 80.6-59 =21.6 F

Gallons of Water = Pool (width x length x avg. depth) x 7.48
= (25 x50 x2.2 x3.28°3 ) x7.48
=725,865 gal.
BTUH = Gallons of water x 8.34 x temp. rise + hours to heat pool
=725,865 x 8.34 x 21.6 + 40
=3,269,005 BTUH (1)
Second method
Heat Loss from Pool Surface (Maintaining Water Temperature)
There are two ways
First way (ASHRE equation)

(BTUNh) heat loss from pool surface = pool surface area (ft?) x temp.raise (F°) x12

Note: 1°F temp difference need 1 hr

Second way

BURNHAM heating home team
There are experimental table as following
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Temperature
Difference “F 10° |57 20° 25° 30°
BTUH/per Sq. Ft. 105 158 210 263 368

otes: +Assumed wind velocity: 3.5 mph
Wind velocity of 5 mph multiply BTUH by [.25
Wind velocity of 10 mph multiply BTUH by 2.00
*Temperature Difference: Ambient air and desired water temp.

* Maintaining pool temperature when outside air 1s 20° to 30°F lower
than pool water may require a larger boiler.
BTUH/ Sq. Ft. =210
BTUH= area (ft?) x210
BTUH = 25 x50 x 3.282x 210 = 2,824,080 BTUH (2)
(G staall A 5ol die Glaall 5 ) ja da o il vic) aleadl cha (e (5l ya 8 il

Take max. Value from eq. (1), (2),SO in this case boiler capacity recommended is
3,269,005 BTUH
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(Computation pool) (silaill ales; Y./
gradl il BTUNr  4.185.000 Anew 33 gal) A0 ayeci dxal

(Diving pool) (#twdll alas;Lili
sraall 3Bk BTU/r 1.674.000 Arws 33 ) sall 551 aseai daal s

(Computation pool) (giledf slas:¥ s/

sdaxi il 583 ) sall AR diial 5a
Model: SPWV 125-2 Hot water boiler
4,185,000 BTU/hr

t oY) ol g 5 il (e 83 ) sl il guu Y1 dnal yan g
Data given:
1- Dimension = (50*25*2.2 Avg. depth) m?
2- boiler capacity =4,185,000 BTU/hr

3- power =125 HP
4- inlet temperature =15 © =59 F

Limitation according to Eqyptian code:

1. swimming pool temperature (25- 27) °° (according to Egyptian code)
2. hour to heating pool is (48-96) hr for large swimming pool

Design review:

If we take Swimming pool temperature =27 ©=80.6 =  while
Inlet temperature =15 ¢ =59 °F

Temperature raise = 80.6-59 =21.6 F
A-For computation pool: Pool (50 x 25x 2.2 avg. depth) m?

With initial pool water of 60°F=15 °C to be raised to 82.2°F=27 °C according Egyptian code
Gallons of water =(50 x 25 x 2.2 x (3.28)3)x 7.48 = 732463.2 Gallons

BTUH= Gallons of water x 8.34 x temp. rise + hours to heat pool

BTU= Gallons of water x 8.34 x temp. rise

BTU=732463.2 x 8.34 x (82.2-60) = 134163695.3

e
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If We Have Boiler with capacity 4,184,000 Btuh
hours to heat pool=BOILLER CAPACITY(BTU)/ BTUH
hours to heat pool= 134163695.3/ 4,184,000

=32.06 hr
Which is accepted by Egyptian code (for large swimming pools heating
takes 48-96 hr)
From calculation:
The hours needed to raise temperature difference for swimming pool is 35 hr at

least incase of using existing boiler 4,185,000 BTU/hr which is acceptable by
Egyptian code

(Diving pool) ¢t alasLili

:M‘;ﬂ\j‘éd‘)‘,ﬂ\ 4.})\:1\3&\.4\_94
Model: SPWV 50 hp Hot water boiler
1,600,000 BTU/hr

(oY) il g 5 il (e 83 ) sl e guu ) dnal yan
Data given:
5- Dimension = (16.85*15.28*5) m?
6- boiler capacity =1,600,000 BTU/hr

7- power =50 HP
8- inlet temperature =15 © =59

Limitation according to Egyptian code:

3. swimming pool temperature (25- 27) “© (according to Egyptian code)

4. hour to heating pool is (48-96) hr for large swimming pool

Design review:

If we take Swimming pool temperature =27 ©=80.6 =  while
Inlet temperature =15 ¢ =59 F
Temperature raise = 80.6-59 =21.6 F
B-For diving pool: Pool (15.28 x 16.85 x 5) m®
With initial pool water of 60°F=15 °C to be raised to 82.2°F=27 °C according Egyptian code

o
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Gallons of water =(15.28 x 16.85 x 5 x (3.28)3)x 7.48 = 339794 Gallons
BTUH= Gallons of water x 8.34 x temp. rise + hours to heat pool
BTU= Gallons of water x 8.34 x temp. rise
BTU=339794 x 8.34 x (82.2-60) = 62912279
If We Have Boiller With 1,600,000 BTUH
Hours to heat pool= BOILLER CAPACITY(BTU)/ BTUH
Hours to heat pool= 62912279/1,600,000
=39 hr
which is accepted by Egyptian code (for large swimming pools heating takes 48-96 hr)

From calculation:

The hours needed to raise temperature difference for swimming pool is 40 hr at least incase of

using existing boiler 1,600,000 BTU/hr which is acceptable by Egyptian code

e
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ZONE VALVE OR T A :
MAMLAL VAl VE
CHECK i THERMOMETERS
VALVE .;" (OPTIONAL)
- " “\lﬁh
AR CUSHION / - A2 CLOBE OR
AR REM o5 PLI WALWE

COLD WATER SUPPLY

A
., _ ™ |
..........L. | .,.’:.r

THERMOMETER

_.._._m____.._.m—...

FOOL WATER)
RETLRM
TO PODOL
FILTER . et e
PIPING: INDIRECT SWIMMING POOL HEATING

Note: By-pass enables one to regulate flow through heat exchanger and
also provide a manual disconnect from heating system
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A 200 F° s 442 boil
1 series oiler 1
i . H_H 4 pass model spwv 50 HP i
i 120 F Btu = 1600000 i
i —< HP = 50 i
i ( i
i 60 F° [+ heat exchanger i
1 A 1
i Q = 100 GPM i
I h = 10 ft I
i | i
1 | L 1
1 A 1
i Q =10 m® / hr i
m h = 30 mt 1
60 E From filtered water
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1 — Design data

Length 50 meters
Width 25 meters
Depth 1.1mtol1l.8m

Total pool
Water volume 1970 mt3
Turnover time 4.00 hrs
Circulation rate 492.5 m3/hr
No. of filter four
Filtrates capacity 125 m3/hr
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