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WATER PIPING FOR CLOSED RE-CIRCULATION  SYSTEM

Select the proper water piping for a closed re-
circulation system, the following information 
must be available:

1. Total volume flow rate of water to be
circulated as well as volume flow rate to be
circulated in each branch run.

2. Pressure drop across condensers and heat
exchanger (this varies widely and must be
obtained from equipment manufacturer).

3. Type of pipe to be used.
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Example 2
1. 3.78 lit/s total water to be circulated.

2. Length of runs with units, valves and fitting as 
shown in Fig. 2.

3. Pressure Drop 3.5 m of water in each unit 
condenser at 0.63 lit/s flow rate.

4. 4.5 m water for plate type heat exchanger at 
3.78 lit/s flow rate.

5. Schedule 40 pipe (assume to have "fairly 
rough" interior surface).

6. Solution: (Refer to Fig. 2)
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Run (a-b) 3.78 lit/s, velocity 2 m/s

pipe diameter is 50 mm, pressure drop 
is 101 kPa/100m

Pipe length = 0.92
Equiv. length due to gate valve (table 3) 
is 0.702 m
Pressure 
drop=(0.92+0.702)*(101/100)=1.7 kPa.

ab

0.92m

Msc. Zahraa AL-Khafaji



Unit

#3

Unit 

#2

Unit 

#1

Unit

#6

Unit

#5

Unit

#4

Expansion 

tank

ab

C

d

e

f

g

h

i

j

k

m

n

p

o

q

r

0.63 l/s0.63 l/s

0.63 l/s

0.63 l/s 0.63 l/s

0.63 l/s

a-d-g-h-k-1

l

0.63 lit/s

1.26 lit/s

1.89 lit/s

3.78 lit/s

Msc. Zahraa AL-Khafaji



Run (b-c) 3.78 lit/s, velocity 2 m/s

Run b-c: 4.5 m water for plate type heat 
exchanger at 3.78 lit/s flow rate.

Pressure drop= 4.5*1.01=4.6 kPa.

b

C
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Run c-d: ) 3.78 lit/s, velocity 2 m/s

pipe diameter is 50 mm, pressure drop 
is 101 kPa/100m

Pipe length =4.5
Equiv. length due to gate valve (table 3) is 
0.702 m
Pressure drop
=(4.5+0.702)*(101/100)=5.3 kPa.

C d4.5 m
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Run d-e;  1.89 lit/s, velocity 2 m/s

pipe diameter is 40 mm, pressure drop is 
113kPa/100m
Pipe length =6+2.5=8.5 m
Equiv. length due to 90o std. elbow (table 
4) is 1.22 m
Equiv. length due to side Tee through 
(table 4) is 0.793 m
Pressure drop
=(8.5+1.22+0.793)*(113/100)=11.88 kPa.

d

e
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Run e-f: 1.26 lit/s, velocity 2 m/s

diameter is 32mm, pressure drop is 
124.4 kPa/100m
. Pipe length =2.5
Equiv. length due to side Tee through 
(table 4) is 0.702 m
Pressure drop=
(2.5+0.702)*(124.4/100)=3.98 kPa

e

f

2.5 m
1.26 lit/s
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Run f-g: 0.63 lit/s, velocity 2 m/s

the pipe diameter is 25 mm, pressure 
drop is 137.7 kPa/100m

Pipe length =4.5
Equiv. length due to side Tee through (table 4) is 
0.519 m
Equiv.length due to 90o std. elbow(table 4) is 0.793 
m
Equiv. length due to gate valve (table 3) is 0.305 m
Pressure drop=

(4.5+0.519+0.793+0.305)*(137.7/100)=8.5 

g

f

2.5 m

2 m

0.63 l/s
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Run g-h: 3.5 m of water each unit 
condenser at 0.63 lit/s flow rate:

Pressure drop=3.5*(137.7/100)=4.8 kPa

Unit

#6
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Run h-I : 0.63 lit/s, velocity 2 m/s

the pipe diameter is 25 mm, pressure drop 
is 137.7 kPa/100m

Pipe length =4.5
Equiv. length due to side Tee through (table 4) is 
0.519 m
Equiv. length due to 90o std. elbow (table 4) is 
0.793 m
Equiv. length due to gate valve (table 3) is 0.305 m
Pressure drop=
(4.5+0.519+0.793+0.305)*(137.7/100)=8.5 kPa
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Runs Lit/s D mm L m Fitting equivalent length m Total 

equiv. 

length

Press 

drop

kPa./100 

m

Total 

press. 

Drop kPa.

Actual 

press. 

drop

Gate 

valve

Std. Tee 

through 

run

Std. Tee 

through 

branch

Std. 90o

elbow

a-b 3.78 50 0.92 0.702 1.622 101 1.7 a: 73

b-c 3.78 Heat exchanger 4.5 4.6 b:71.3

c-d 3.78 50 4.5 0.702 5.22 101 5.3 c:66.7

d-e 1.89 40 6.5 0.793 1.22 8.513 113 11.88 d:61.4

e-f 1.26 30 2.5 0.702 3.202 124.4 3.98 e:50.887

f-g 0.63 25 4.5 0.305 0.793 0.305 6.2 137.7 8.5 f:46.087

g-h 0.63 Unit #6 3.5 137.7 4.8 g:37.587

h-i 0.63 25 4.5 0.305 0.793 0.305 6.2 137.7 8.5 h:32.787

i-j 1.26 30 2.5 0.702 3.202 124.4 4.8 i:24.87

j-k 1.89 40 6.5 0.793 1.22 8.513 137.7 11.7 j:19.487

k-l 3.78 50 3.8 0.702 3.05 7.6 101 7.7 k:7.787

a-l 73.46
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