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Subsystems

• Feedwater:
– Untreated water supply to the unit
– Pressure source
– Manifold design

• Solar Collector:
– Solar energy Heat 

• Heat Exchanger:
– Transfer heat to incoming water
– Heat transfer between outgoing and incoming water



Subsystems

• Flow / Temperature Regulation:
– Control of flow within the system
– Release of pasteurized water

• Air Regulation:
– Control of air buildup within the system

• Minimizing Heat Loss:
– Control of heat lost to the surroundings
– Increase in efficiency

• Sediment Control:
– Prevention of sediment buildup within the system



-�'�/����

5 ����	��&��
5 
�	�&��
5 ��������?��
5 �������4��������	������

5 2��8��

5 2���	�4�	��&����,�8���
�7�
�)�
����
�
�����





2����
�����0�
��8��1�
�	����
�
�	�����

5 +�������78�	��
����&��
����
� &'�
�������
����&��
����
 ����	�7

5 .	��
���	7��������
5 ���7�
������
����7&�
�����
��8��
5 0�
��8���������	�7��
�
����
��8���



Concept Generation - "Function Diagram" Energy
Material
Control / Feedback

clean water

Input Output

solar energy

dirty water

ambient temp

flow speed

air

sediment

Solar Pasteurizer Subfunctions

Accept heat

Accept solar energy

Sense trapped air build-
up

Preheat inlet water

Convert to heat

Release trapped air

Transfer heat to water

Separate sediment

Accept incoming water

Pasteurize 
water

Minimize heat loss

Sense flow rate

Sense temperature
Ensure temperatures in 

safety zone

Maximize heat transfer
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Solutions to Subproblem of
Accepting Feedwater

• Screened Hopper • Screened bucket

• Plastic syphon • Lid

• Screened Trough • Selective surface lidded
container

• Sedimentation Trough • Funnel with coffee filter

• Bucket w/ dowel pins and • Funnel with two stage filter and
spring loaded drain valve lid

• Bucket (manual feed) • Header w/ single threaded inlet
to attach to existing pipeline
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Solutions to Subproblem of
Converting Solar Energy to Heat

• Glazed glass • Glass-air-collector

• Double glazed glass • Glass-greenhouse gas-collector

• Coated glass • Dimpled-flat-dimpled assembly

• Bubble-wrap • Mirrors focusing light to center

• Two pieces of plastic • Selective surface
with air in b/w

• Two corrugated plates w/
selective surface
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Solutions to Subproblem of
Heat Exchanger

• Flat plate

• Tube within a tube

• Two fluid system w/ rotary shaft
actuation

• Baffled shell

• Counter flow pipes

• Compact heat exchanger

• Evacuated tube collector
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Solutions to Subproblem of
Flow / Temperature Regulation

• Dimpled surface

• Single / Multiple thermostat
valves

• Natural circulation

• Bimetallic strip

• Dual expanding metal plates
(expands to expose hole)

• Differential Pressure control valve

• Thermostatic mixing valve
(requires constant flowrate)



Solutions to Subproblem of
Flow / Temperature Regulation

• Dimpled surface

• Single / Multiple thermostat
valves

• Natural circulation

• Bimetallic strip

• Dual expanding metal plates
(expands to expose hole)

• Differential Pressure control valve

• Thermostatic mixing valve
(requires constant flowrate)



Solutions to Subproblem of
Minimizing Heat Loss

• Interior Insulation

• Exterior Insulation
(insulating jacket)

• Thermal mass
(brick)



Solutions to Subproblem of
Minimizing Heat Loss

• Interior Insulation

• Exterior Insulation
(insulating jacket)

• Thermal mass
(brick)

5 ;����4�	������������


5 %���������7�����
���	���������	�@�
������!���
��	������
�

5 �	���������	�7��7&��
��������	�
��
�����
�



Solutions to Subproblem of
Releasing Trapped Air

• Air lock mechanism

• Sightglass w/ manually operated
poppet valve

• Floating air valve

• Deaerator
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Design Overview

IN OUT

Heat Exchanger

?



IN OUT

Heat Exchanger

?

Concept Generation

A, B, AB

Design Overview
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Pour

Piped



Enclosure

• Enclosure
– Glass 

– Glazing 
– Air gap b/w heat exchanger & glass

– Collector
– Coating

– Notches for “drop and place” (versatile 
enclosure)
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Pasteurizer Sealing via Welding
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Concepts
A B AB D E

Dimpled Tube / Baffle Baffle / Baffle Evac. Tube Mirror ed*
Selection Criteria Weight Rating Weighted 

Score
Rating Weighted 

Score
Rating Weighted 

Score
Rating Weighted 

Score
Rating Weighted 

Score

Cost 17% 4 0.68 2 0.34 3 0.51 0.5 0.085 4.5 0.765

Easy to fabricate 13% 4.5 0.585 2 0.26 3 0.39 0.5 0.065 4 0.52

Easy to use 10% 3 0.3 3 0.3 3 0.3 3 0.3 1 0.1

Durability 10% 2 0.2 3 0.3 3 0.3 4 0.4 2 0.2

Maintenance 5% 1.5 0.075 1.5 0.075 1.5 0.075 3.5 0.175 3 0.15

Flow Distribution Complexity 5% 3 0.15 3 0.15 2 0.1 5 0.25 4 0.2

Output 15% 3 0.45 3 0.45 3 0.45 5 0.75 2 0.3

Heat exchanger effectiveness 10% 2.5 0.25 3 0.3 3 0.3 5 0.5 4 0.4

Air formation 5% 2.5 0.125 1 0.05 3 0.15 3 0.15 2 0.1

Design adaptability 10% 3 0.3 2.5 0.25 3 0.3 0.5 0.05 1 0.1

Total Score

Rank

Continue? YES YES YESNO NO

2.73

3

2.84

5

2.88

2

3.12

1

2.48
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