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SERIS
Solar Energy Research Institute of Singapore
q National Lab founded at NUS in 2008; a global leader in solar research & development

q SERIS is supported by NUS, NRF, EMA & EDB

q Focuses on applied solar energy research (solar cells, PV modules, PV systems)

q > 110 staff, adjuncts & PhD students; state-of-the-art labs, ISO certified (9001, 17025)

q Close collaborations with companies & government agencies

SERIS’ main R&D facilities at NUS SERIS’ off-campus facility at CleanTech One 
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Main R&D areas of SERIS

Solar cells:
q Perovskite/silicon 

tandem solar cells
q Next-generation 

industrial solar cells
q Characterisation & 

simulation

Solar PV systems:
q System technologies, incl. Floating solar
q Innovative deployment concepts
q Urban Solar, incl. agrivoltaics
q PV grid integration
q Solar potential & energy meteorology 

(solar forecasting)
q Smart Operation & Maintenance (O&M)
q Quality assurance of PV systems
q Solarisation of Singapore

PV modules:
q Module testing (indoor & outdoor)
q Module development
q Building-integrated PV (BIPV)
q Characterisation of optical 

properties
q Module reliability
q Recycling
q PV for vehicles
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Update of the PV Roadmap for Singapore
Technical Report + one Addendum, March 2020

Freely available on the following websites:

http://www.seris.nus.edu.sg/publications/Technology_Roadmap.html

https://www.nccs.gov.sg/media/publications/technology-roadmap

For any questions, don‘t hesitate to contact us:

thomas.reindl@nus.edu.sg

http://www.seris.nus.edu.sg/publications/Technology_Roadmap.html
https://www.nccs.gov.sg/media/publications/technology-roadmap
mailto:monika.bieri@nus.edu.sg
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Possible areas for PV deployment in Singapore
Total available area is 36.8 km2

Deployment type Sub-category 
Total net 

usable area 
[”000 m2] 

Remarks 

Roof-top1) HDB 2,225  
 Industrial 8,056  
 Commercial 1,656  

 Others 1,284 
Including (amongst others): 
Non-HDB residential and 
educational institutions. 

  13,221  

Facades Retrofit1) 7,877 
Using irradiation >750 kWh/m2/yr; 
would be 56 km2 for >500 kWh/ 
m2/yr 

 New buildings 1,950 Until 2050, based on 100 new 
buildings per year 

  9,827  

Mobile-/land-based 
PV  5,000 

Conservatively using only 70% 
of the available land areas on 
Jurong Island (5 km2), Pulau 
Semakau (0.85+0.85 km2) and 
the main island (0.38 km2) 

  5,000  
Floating PV  4,616 Inland reservoirs and —dead sea“ 

spaces 
  4,616  

Infrastructure PV Existing land 4,150 
Potential areas for PV noise 
barriers and for over-building 
existing land, canals and roads. 

  4,150  
TOTAL  36.8k  

!

Technical potential: ~8.6 GWp
for a city state of 725 km2 in size

1) Based on the existing building stock in 2014, and 3D model assessment.
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Demystifying BIPV

There are commonly 3 myths, i.e., that “BIPV is…”:

Ø “…ineffective on the façade”

Ø “…too expensive”
Ø “…ugly”
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Myth #1…
“BIPV in Singapore is…”

“… ineffective on the façade”

Answer:
Not necessarily !
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“Qualified” & “usable” surfaces
Selection process for most suitable solar PV locations
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Solar Potential Assessment
for both rooftop and façade areas of the existing building stock in SG

Source: SERIS, SDE, SLA
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Myth #2…
“BIPV in Singapore is…”

“… too expensive”

Answer:
Not more than other façade materials !
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Lifecycle cost (LCC) of BIPV in SG
Compared to a conventional cladding facade

LCC  
(main calculation parameters) 

Coloured 
BIPV facade 

Traditional cladding 
facade 

BIPV system (capex) 490 SGD/m2 -- 

Cladding system (capex) -- 390 SGD/m2 

O&M for BIPV system (annually) 4 SGD/m2 n/a 

Cleaning (annually) 4 SGD/m2 4 SGD/m2 

Base of electricity value Contestable rate n/a 

Inflation rate 1.7% p.a. 1.7% p.a. 

Performance ratio 80% n/a 

Degradation rate 0.8% p.a. n/a 
!
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BIPV LCC Calculator
www.solar-repository.sg
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BIPV LCC Calculator
Step 1: Select available area



14

BIPV LCC Calculator
Step 2: User inputs
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BIPV LCC Calculator
Step 2: User inputs
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BIPV LCC Calculator
Step 2: User inputs
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BIPV LCC Calculator
Step 2: User inputs
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BIPV LCC Calculator
Step 2: User inputs
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BIPV LCC Calculator
Step 3: Results
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BIPV LCC Calculator
Step 3: Results
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Myth #3…
“BIPV in Singapore is…”

“… ugly”

Answer:
NO, not anymore !



22



23

Singapore flag printed over 3 PV panels in collaboration with REC

BIPV Singapore Flag @NDP 2024
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BIPV at the new PSA Tuas Port
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Novel “urban solar” applications
Project examples from Singapore

South Beach Tower

Tanjong Pagar Center

CleanTech
One

Waterfront Promenade (Marina Bay)

Source: bipv.sg 
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Patented modules & systems for BIPV
Applicable for BIPV (building-integrated PV and BAPV (building-applied PV)

Innovations:
Ø Patented methodology for colourful designs 

(“Peranakan PV”)

Ø Demonstrated the potential of aesthetically 
appealing solar modules, with relative efficiency 
losses up to only ~6%

Ø Testbed underway, in collaboration with NUS Baba 
House and NUS Centre for the Arts

New spin-off: Power Facade
Ø Commercialising 2 SERIS patents:

§ BIPV modules mimicking building materials 
(e.g. brick, marble, wood) 

§ Unitised, pre-fabricated BIPV walls
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Rather than using large (> 2m2) panels, 
can we instead use small modules 
(~30x30cm) acting as “pixels”?

Advantages:
Ø Reduce customisation costs for 

aesthetic PV
Ø Architects may be more willing to 

adopt this as it provides more design 
flexibility

Ø Potentially more shading resistant 
(major source of loss for BIPV 
especially in dense urban 
environments)

Housing 
frame

Pixel 
casing

Next frontier: Pixel PV concept

3x1 pixel cabinet
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Prefabricated prefinished volumetric construction

Ø For high-rise residential buildings, 
prefabricated prefinished volumetric 
construction (PPVC) has gradually become 
the preferred method due to cost reduction 
and an improved construction environment

Ø The early integration of BIPV elements 
during the prefabrication step presents an 
opportunity to reduce installation costs.
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SCDF’s Fire Research Center with an 
8m cone calorimeter for large scale tests

Next frontier: Fire resistant and lightweight PV
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Building Information Modeling (BIM)

Building Information Modeling (BIM)
is a collaborative and data-driven process that entails creating and
managing digital representations of a building's physical and
functional characteristics, progressing from geometric modeling (3D)
to time scheduling (4D), cost estimation (5D), energy simulation for
sustainability (6D), and encompassing management and operation
aspects (7D).

3D (Geometry) 4D (Time) 5D (Cost) 6D (Energy) 7D (Operation)
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BIM – BIPV framework
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Potential NEEDLE MOVER: Solar canopies
“Solar Architecture” is needed to change the way how BIPV is deployed in Singapore

Lingang Songjiang Tech City and its 1.5-km2 rooftop 
PV installation, in Pudong, Shanghai.
(Photo source: https://zhuanlan.zhihu.com/p/400462291)

Potential for SG: tbd (but huge)

Similar concept, albeit without PV, at 
the ITE Central building in Ang Mo Kio

https://zhuanlan.zhihu.com/p/400462291
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Many thanks for your attention!
thomas.reindl@nus.edu.sg

More information at:
www.seris.sg
www.solar-repository.sg

We are also on:

mailto:thomas.reindl@nus.edu.sg
http://www.seris.sg/
http://www.solar-repository.sg/

