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SHINE examples 

Project features considered

1. Top floor structure
2. Rainwater harvesting & grey water 

recycling 
3. Carbon reduction approaches  
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Project description 

Project description:  

• Integrated primary care centre, 3 stories.
• Top stories are patient facilities, bottom is support services. 
• Urban site, building surrounded by green space
• 8,000 m2 gross internal floor area.
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1. Top floor structure  

Considering options:

• Inpatient areas on top floor
• Concrete structure (roof & 

columns)
• Significant glazing
• Considering lightweight steel 

structure for the top floor

……what might the 
implications be?
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1. Life cycle implications   

Lightweight steel structure :

• Probably cheaper in capital costs
• May reduce the loading on lower 

floors, further reducing capital costs
• Probably not much difference in 

terms of maintenance costs

…….but what about the other 
implications?



© SHINE Healthcare Learning Network

1. Life cycle implications   

Lightweight steel structure:

• Less thermal mass, particularly in 
the roof 

• Likely to require an increase in 
cooling, either mechanical 
ventilation or full air conditioning

• Associated increase in capital cost 
for ventilation equipment

• Significant increase in whole life 
costs for maintenance and running 
of plant
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1. Likely cost implications    

£1,143 replacement

£16,000 energy

£5,300 maintenance

£22, 443

n/a

n/a

Life cycle cost 
(p.a.)

£673,290

Nil

Nil

Life cycle 
cost
(30yrs)

Option Capital 
cost

Concrete frame £600,000

Steel frame 
(lower weight load)

£580,000

Steel frame   
-plus additional 
cooling

Total 

£580,000
£40,000

£620,000
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2. Rainwater harvesting & grey 
water recycling  

Considering options:

• Rainwater harvesting – quite a 
large roof space

• Grey water recycling 
• Significant demand for water to 

maintain the grounds 

…….What might the
implications be? 



© SHINE Healthcare Learning Network

2. Life cycle implications   

Grey/ rainwater:

• Need storage tanks and 
pumping equipment

• Grey water probably needs 
treatment (UV filters?) before 
internal re-use  

• Water for external uses can be 
fairly low grade – treatment 
costs are lower 
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1. Likely cost implications    

+ £5124 maintain etc
- £4445 water saving

Total £679 cost

+ £874 maintain etc
- £4445 water saving

Total £3571 saving

+ £675 maintain etc

- £4543 water saving

Total £3868 saving

Life cycle cost 
(p.a.)

£20,370
cost

£107,130
saving

£116,040
saving

Life cycle 
cost (30yrs)

Option Capital 
cost

Rainwater 
harvesting for 
external use (tank, 
pipes, pump)

£9,000

Grey water 
collection for 
external use (tank, 
pipes, filter, pump)

£10,500

Grey water 
collection for internal 
use (as above plus 
infection control)

£84,840
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3. Carbon reduction approaches    

Background conditions:

• Good energy efficiency of the 
building shell, already beyond 
Building Regs Part L 2006 

• Additional demands for 10% 
renewables from the planning 
authority

• Some concern about future 
energy supply 
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3. Initial info provided      

10%Ground Source 
Heat Pump

5%Solar hot water

2%Photovoltaic panels

tbc

0 (site not suitable)

15%

CO2 reductionOption
Combined Heat & 
Power  

Wind turbine

Biomass boiler 
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3. Follow- up info provided      

£1,000,00010%Ground Source 
Heat Pump

£300,0005%Solar hot water

£250,0002%Photovoltaic panels

tbc

0 (site not suitable)

15%

CO2 reduction Capital costOption
£500,000Combined Heat & 

Power  

n/aWind turbine

£300,000Biomass boiler 
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3. Further information provided      

30 years

Every 20 years

Every 20 years

Every 20 years

n/a

Every 20 years

Replacement 

£750k

£2.4M

£800k

£650k

n/a

£1.5M

Life cycle  
cost (30 yr)

£3500 paGround Source 
Heat Pump

£2000 paSolar hot water

£2000 paPhotovoltaic panels

£5000 pa

n/a

£5000 pa

Maintenance Option

Combined Heat & 
Power  

Wind turbine

Biomass boiler 
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3. Final info provided      

£2.4M10%Ground Source 
Heat Pump

£800k5%Solar hot water

£650k2%Photovoltaic panels

tbc

0 (site not suitable)

15%

CO2 reduction Life cycle costOption
£1.5MCombined Heat & 

Power  

n/aWind turbine

£750kBiomass boiler 
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3. Carbon reduction approaches   

What’s missing 1?

• What are the fuel costs? What 
savings will you get on oil or 
gas or electricity bills?

• Need to know the full picture –
use standard LCC headings!

• And what might other 
implications be? E.g. storage, 
deliveries, sourcing of supplies.  



© SHINE Healthcare Learning Network

3. Ideal info presentation       

£750k

£2.4M

£800k

£650k

£1.5M

Whole 
life cost

£30k/ £ 900k

£70k/ £2.2M

£35k/ £1.1M

£15k/ £450k

£100k/ £3M

Energy savings 
(pa/ 30 years)

30% (tbc)Biomass boiler 

10%Ground Source Heat 
Pump

5%Solar hot water

2%Photovoltaic panels

15%

CO2
reduction

Option

Combined Heat & 
Power  
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3. Carbon reduction approaches   

What’s missing 2?

• What about improving the 
building shell further? 

• What would the equivalent 
whole life cost be for this? 

• Maintenance and replacement 
costs should be very low! 

• May be able to offset this 
improvement against the 10% 
renewables planning target
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3. Building shell improvements    

What do you need to know?

• Where will your predicted energy 
use go? What is the breakdown?

• Not just - “Oh it’s mostly on the 
medical equipment so there’s 
nothing we can do about it!”

• If heat energy demand is still high, 
then further building fabric 
improvements may well be worth 
exploring!  
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3. Energy use breakdown   

Energy consumption v1 - initial modelling

Heat 
50%

Hot Water
25%

Light 
8%

Pumps 
8%

Small power
9%

Heat 

Hot Water

Light 

Pumps 

Small power
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3. Energy use breakdown   

Energy consumption v2 - after efficiency improvements 

Heat
35%

Hot water
30%

Light 
10%

Pumps etc
10%

Small power
15%

Heat

Hot water

Light 

Pumps etc

Small power
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3. Ideal info presentation       

£600k

£750k

£2.4M

£800k

£650k

£1.5M

Whole 
life cost

£50k/ £1.5M

£30k/ £900K

£70k/ £2.2M

£35k/ £1.1M

£15k/ £450k

£100k/ £3M

Energy savings 
(pa/ 30 years)

30% (tbc)Biomass boiler 

8%Further fabric 
improvements

10%Ground Source Heat 
Pump

5%Solar hot water

2%Photovoltaic panels

15%

CO2
reduction

Option

Combined Heat & 
Power  


