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ABSTRACT KEYWORD
Purpose: This study analyses the eco-friendly performance characteristics of school complex facilities in ?—E’I—%E‘*I“

Scotland in order to provide reference data for school complexation policy in Korea. Method: The institutional and %ﬁé‘gf}\

policy differences between Scotland and England in school complexation were reviewed, focusing on devolved A 1}5 %_%'.;;H%

governance, funding mechanisms, and energy standards. Three representative cases with publicly available A3nEaic
quantitative energy performance data were selected and analysed: Riverside Primary School, Drumgeith
Community Campus (Greenfield Academy, formerly East End Community Campus), and Ardrossan Community ~ School Complex Facilities

. . . . . - . . . Eco-Friendly Performance
Campus. A simplified steady-state heating load estimation was additionally conducted for Riverside Primary Passivhaus
School to assess the plausibility of its published in-use energy data. Result: The analysis identified that Scottish  Qutcomes-Based Funding
school complexation differs from the English model in three key respects: the consolidation of multiple schools into  Scotland
single buildings, the adoption of Passivhaus certification as a widely adopted standard linked to outcomes-based
funding, and the opening of facilities for continuous community use. Riverside Primary School achieved measured -
energy use of 35~45kWh/m?/yr, well below the 67kWh/m*/yr LEIP funding target, and the estimated net heating ~ Received Jul. 2, 2026

2 . . . . Rk Final revision received Jul. 20, 2026

demand (=12.4kWh/m”/yr) was found to be consistent with the Passivhaus heating benchmark, supporting the cepted Jul. 24, 2026
plausibility of the published in-use data. These findings demonstrate that Scotland’s performance-based funding
mechanism enables in-use verification of energy performance distinct from design-stage certification approaches,
offering concrete reference points for Korean school complexation policy.
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Table 1. Guiding principles of scotland’s learning estate strategy
(2019)

No. Guiding Principle

1 |Joined-up learning and teaching for all learners

2 | Wellbeing, inclusion, and support for transitions

3 | Well-managed estate, maximising occupancy and value
4 | Condition and suitability supporting function

Serving the wider community; integration with public services
(Place Principle)

W

Greener, sustainable, safe active travel routes; digitally enabled

Maximising outdoor learning environments

Consultation and engagement with learners and communities

O |0 ||

Collaboration across the learning estate and localities

Contribution to learning outcomes and inclusive growth
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Table 2. Typology of school complexation cases in Scotland

Type Case Standard/funding Site context
Passivhaus Riverside Passivhaus 2 schools merged
Multi-school | Drumgeith Passivhaus 2 schools merged
Brownfield Ardrossan PH+NZ Std. Industrial site
Multi-school Jedburgh EPC A 3 schools, 2-18yr
Multi-service | Maybole LEIP 4 schools+police
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Table 3. Overview and architectural characteristics of the three
case-study campuses

Item Riverside Drumgeith Ardrossan
Council Perth & Kinross Dundee City North Ayrshire
Architect Architype Holmes Miller JM' Architects
Schools . Primary+
e 2 primary 2 secondary secondary

Floor area ~4,283m’ 19,585m’ ~16,350m’
Capacity ~500 pupils ~1,900 pupils ~1,400 pupils
Hybrid (green Hybrid
teel fr
Structure Steel frame steel ASN) (CLT/steel)
Certification Passivhaus Passivhaus Passivhaus+
(certified) Classic Net Zero
Airtightness
0.53 0.42 PH target
(ach@50Pa) arge
Energy 45 — 35 .
P t
(kWh/m?/yr) (measured) ending 67 (target)
Status Under
(eamif) In use (2023) In use (2025) construction
P (2027)
NS c.lassroom Three-wing Fabric-first
Key axis for courtyard layout; massin,
architectural daylight/solar . Y yout . & .
atrium cascade integrated with
feature control; separate ventilation coastal landscape
ASN zone P
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4.1. Riverside Primary School
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Fig. 1. Main entrance and street elevation,
school (photo: David Barbour for architype)

Riverside primary

=

/ [ Y
rNurture

[aa :[ ]E

~C ntral ﬂexlble space

Fig. 2. Ground floor plan, Riverside primary school (drawing:
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Table 4. Assumptions and results
heating load estimation

of the simplified steady-state

Parameter Assumed/estimated value
U-value: wall/roof/floor 0.15/0.12/0.15W/n’K
U-value: window 0.8W/m’K
Window g-value (SHGC) 0.5
Window-to-wall ratio 25%
Annual HDD (base 15.5°C) ~2,600
Total UA value ~1,287W/K
Estimated net heating demand ~12.4kWh/m*/yr
Passivhaus heating benchmark <15kWh/m?/yr
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4.2, Drumgeith Community Campus (Greenfield Academy)

Drumgeith Community Campus (A7 @A A= East End
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3t 4= 9l 2 Holmes Miller®] A A2 Passivhaus Classic 7]Zof| @t
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A A7 = 205 AH28]. Fig. 5. = Hj R oF &

£ 3792

A HFg AuE TS M A S HojFEr)

Az2H EAogE ©d Al (thermal bridging) A&, 7]'WA,
AF%-62], 494 @7]2H= Passivhaus?] 5t 4] Y28 EFr A
gotylon, 1k Td Aol 7] stol B e & ] A A HeF
a3V €Y S| EHLE Fo I A AHS z&iﬁt}[sﬂ



Fig. 5. Aerial view of the campus showing the massing, courtyard
layout and rooftop photovoltaics, Drumgeith Community Campus/
Greenfield Academy (source: Goodson Associates)

Fig. 6. Rooftop photovoltaic array, Drumgeith Community Campus/
Greenfield Academy (source: Goodson Associates)
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Table 5. Environmental technologies and verification status across
the three cases

Common technologies (all three cases)

Passivhaus Insulation, thermal-bridge-free, airtightness, triple
principles glazing, MVHR
Heating Air source heat pump (ASHP); no on-site
combustion
Ventilation Mechanical ventilation with heat recovery (MVHR)

Fabric-first (envelope performance prioritised over

Envelope strategy services)

Renewables Rooftop photovoltaic (PV) panels
Case-specific features
Riverside Steel frame; multi-year in-use monitoring published
acith Green steel ASN block; gtrium‘ cascade ventilation;
flood-raised site
Ardrossan Brownfield regeneration; hybrid structure;

battery-powered piling

Verification status

Measured in-use

™)

Riverside — delivered-energy monitoring

Certification

Di ith — PER 72.2 - i
value (C) rumgeit 72.2, post-occupancy pending

Design target (T) Ardrossan — under construction

M: measured in-use/C: certification value/T: design or funding target
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