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CHAPTER 1: INTRODUCTION
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CHAPTER 2: ANCIENT WATER INFRASTRUCTURE
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with sarooj
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tank’s interior scattered with a salty compund 
that would form a surface on top of the water 
and monitored to ensure that the surface had 
not been disturbed.
Water enters the reservoir from the qanat and is 
controlled by sluice gates.

Air circlulation prevents moisture buildup and 
mold growth

Dome protects the water in the tank from 
evaporation and contamination

Ab anbars of the desert have 1 to 6 badgirs or 
windcatchers depending on their size. Often 
placed at the cardinal directions they would 
maintain fresh air circulation.

Ab anbars varied in shape and size depending 
upon the community they were serving. The 
various types include Private, Urban, Rural, Castle 
and midway Ab anbars. Urban Ab anbars had a 
higher capacity than others and provided the 
water supply of an area for several months. Purity 
of the water was maintained by isolating the 
main tank completely from human contact.

Warmest water 

Volume: 500 - 5000 m3
Average 2500 m3

Coldest water 

Poem inscribed along with date of 
construction and name of benefactor. 
The entrance would always remain open

2m 
thick

10-20 m
deep

6-20 m
diameter

5-10 m
high
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CHAPTER 3: MODERN WATER INFRASTRUCTURE IN KERMAN
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REMINERALISATION
4. Desalinated water is remineralised 
to meet drinking water guidelines 
and health requirements.

STORAGE
5. Drinking water is stored before is 
distributed into regional water 
networks where it may be mixed 
with water from other sources.
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Adjusting Nut
Quickly and easily adjusts shaft 
to correctly position impellers for 

Top Drive Coupling
NRR is Standard

Packing Container
Packing container as standard.  
OLS vertical turbine pumps can be 

Bearing Retainer
Drop-in assembly is easy to 

Lineshaft
Water Lubricated shafts are 416 SS 
as standard.  Optional lines shaft 
materials also available.

Top Bowl
Designed with extra long bronze 
bearings to provide optimal support.

Shaft Couplings
Machined from heavy-duty alloys.  
“Weep” hole in the center of each.

Bowl Bearings
Dual bowl bearings, crafted of 
both rubber and bronze, provide 
excellent sealing for longest 
pump life under a wide range of 
operating conditions

 

Taper-Lock Bushing
Securely fastens impellers to
the shaft; some pump sizes 
use a standard 

Wear Rings
Constructed of rubber-coated 
steel, provide additional sealing 
and protection

Suction Manifold
Available with “bell” design or 
threaded for use with suction pipe 
or in well application

Suction Manifold Bearing
Grease-lubricated for long trouble-free life

Impellers
Enclosed-type, cast bronze as 
standard.  All vanes and guide 
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CHAPTER 4: DESIGN
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water for Kerman 
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12 wells in Negar
66 km SouthWest

6 wells in Husseinabad

28 wells in Dasht Jupar

19 working qanats in 
Dasht Jupar
25 km South

ECE 7000
Not Suitable for drinking 
or feeding plants

Kerman water use:
2.5 m /sec
30% waste
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90 Day Qanat Water Storage

10 Day Qanat Water Storage

Capacity
22,110 m³

$5748.6

Water in for winter storage

Water use for summer

1 Day Qanat Water Storage

Capacity
2,211 m³

$.26x2,211 = $574.86

DRINKING 
WATER

Cost: 5,900 Rials/m³
 $2/m³

Sold for: ~$.2/m³ 

AGRICULTURAL 
WATER

Cost: 800 Rials/m³
 $.26/m³

Sold for: ~$. 26/m³Scale 1:5000
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49.5m³
Rainwater collection per rooftop 
15cm/year
330m² x 150L = 49,500L 

643.5m³
Rainwater collection per rooftop 
15cm/year
49,500L x 13 buildings = 643500L

0.234 m³
Single Person 234L 

0.936 m³
Household 

(4 people) 936L

9.360 m³
Apartment building (40 

people) 9360L

121.680 m³
City Block (12 buildings, 500 

people) 121,680 L

216,000 m³
City of Kerman daily water ex-
traction 

151,200 m³
City of Kerman daily water 
delivered 

198,990 m³
90 day water output of average 
qanat 

15,000 m³
City of Kerman daily sewage 
treated
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Microbial and Algal communities, Water hyacinth (E-
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Aerated Reactors Final Marsh
Glavanized Steel Trough. 
Filled with Gravel

Water used for greening site, existing jubes 
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BiofilterMid-stage 
Marsh
(12hr flow in each 
marsh to simulate 
wet/dry cycles of a 
tidal marsh)

Wetland spe-
cies, Bulrushes,
Scirpus

Planted with a variety
of tropical and temper-
ate plants.

Diverse Community of racked and floating tropical and temperate 
plants
Animals: Cyprinidae fish, snail and bivalve mollusks and zooplank-
ton. Microflora and Microfauna
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Equipment 
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Igneous Rocks
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Rock powder (0.125mm)
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 Carbonate
 Phosphate  
 Carbon oxide  
 Manganese oxide
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REMINERALISATION
4. Desalinated water is remineralised 
to meet drinking water guidelines 
and health requirements.

STORAGE
5. Drinking water is stored before is 
distributed into regional water 
networks where it may be mixed 
with water from other sources.
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