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Attention: Dylan Workman

Dear Dylan
ROTOTUNA STAGE 1 ACOUSTIC TESTING RESULTS

Introduction

The Ministry of Education (MoE) has engaged Marshall Day Acoustics to undertake commissioning acoustic
measurements in Stage 1 of the new Rototuna Junior High School located in Hamilton North.

The commissioning measurements included reverberation time, airborne sound isolation and impact sound
isolation. This letter presents the results from the commissioning measurements. It is noted that no
measurements of mechanical services noise or external noise ingress were undertaken.

The Rototuna Junior High School is an Innovative Learning Environment (ILE) school. It is our understanding
that the design goals for the school were the MoE ‘Designing Quality Learning Spaces: Acoustics’ (DQLS) and
the Australian/New Zealand Standard AS/NZ 2107:2000 “Acoustics - Recommended design sound levels and
reverberation times for building interiors”. These guidelines were developed prior to the introduction of ILE
environments. In some cases the guidelines are not appropriate and strict accordance with the guidelines
would be counter to the teaching goals for the spaces. The Ministry of Education is currently updating the
requirements to fit with the ILE requirements but these have not yet been released. The UK government
Building Bulletin 93 has recently been updated to include more detailed acoustic criteria for open plan
spaces. Detailed assessment in accordance with these criteria is not appropriate in this case but the
document does provide some useful guidance on risk factors associated with open plan learning spaces

which has been included for reference.

Results and Discussion

The measurements were conducted on 11 January 2016 between 5pm and 8pm. Stage 1 was furnished
during the testing.

Provided below is a summary of the measurement results. Attached to this letter in Appendix A and B is table
presenting the measurement results from each location and drawings showing the measurement positions.

Reverberation time

Reverberation time measurements were undertaken in three Innovative learning spaces (ILS) and ranged
between 0.6 and 0.8 seconds. The DQLS recommends a reverberation time of 0.4 seconds in ‘open plan

teaching areas’.

The reverberation time is a function of the volume of the room, the area of absorptive finishes and the
location of the absorption. For small enclosed rooms the DQLS guidelines are appropriate and should be
achieved. However, in our experience it is very difficult to achieve strict compliance with the DQLS
requirements with large open spaces. Controlling the reverberant build-up is critical to success of ILEs. But a
specific reverberation time target will vary depending on the size of the room. Achieving adequate
performance typically requires a high performance ceiling tile as well as extensive wall treatment.
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The measurements indicate that for the large open plan areas the reverberation is controlled by the high
performance ceiling absorption and the reverberation time is higher than desirable due to sound reflecting
between wall surfaces. This is illustrated by the very “flat’ shape of the Iris 3D impulse response plots
attached in Appendix C. The rooms could certainly benefit from additional absorptive treatment on the
walls and or via free-standing partitions.

Airborne Sound Insulation

The airborne sound insulation measurements were undertaken for three walls and one floor. The measured
performance ranged between STC 23 and 46. The DQLS recommends wall and floor performance between
STC 50 and 60 depending on the type of spaces.

In ILEs a lower standard of performance is appropriate for breakout rooms and other similar areas where
connectivity is important and large sliding doors are the preferred arrangement. In these areas a
performance of approximately STC 25 — 30 is considered suitable. However between independent rooms the
DQLS standards are still appropriate. A high levels of sound insulation is particularly important for technical
areas with noisy equipment.

Impaction Sound Insulation

The impact sound isolation measurement was undertaken on the vinyl flooring outside the first floor labs.
The measured impact sound insulation performance was IIC 39. The DQLS recommends a performance of
IIC 55. This requirement is equally applicable to ILE classrooms.

Space Planning

An issue that is not addressed in DQLS is the acoustic separation between class groups. The large open
nature of the classroom block means acoustic separation between groups will be very difficult. This means
that activities by one group will necessarily affect adjacent groups. Addressing this issue requires additional
design and planning that is outside our brief at this stage. However table 7.2 from BB93 has been included
below which outlines some of the key risks: If there are several areas of high-moderate risk then addition
modifications to the building layout may be required.
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Figure 7.2: Activity management risk chart
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Conclusion

The reverberation time, airborne sound isolation and impact sound isolation have been measured
representative number of areas and the measured values assessed against design criteria in the DQLS and AS
/ NZS 2107:2000. Areas requiring additional treatment have been highlighted.

We trust this information is satisfactory. If you have any further questions please do not hesitate to contact
us. If the MoE requires additional discussion or recommendations to improve the acoustics we would be
happy to assist.

Yours faithfully
MARSHALL DAY ACOUSTICS LTD

Shaun King

Acoustic Consultant
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16 January 2017 www.marshallday.com

Ministry of Education
¢/- Frequency Projects
PO Box 13059
Tauranga 3141

Attention: Dylan Workman

Dear Dylan
ROTOTUNA JUNIOR HIGH SCHOOL - POST REMEDIAL WORKS ACOUSTIC TESTING

Introduction

The Ministry of Education (MoE) has engaged Marshall Day Acoustics to undertake acoustic measurements
within the new Rototuna Junior High School following remedial works.

Works have been undertaken to reduce the reverberation time in the flexible learning spaces and Theatre 1.
Reverberation time measurements have been subsequently conducted to quantify the improvement. This
letter outlines post remedial measurements undertaken on 12 January 2017. A discussion has also been
provided comparing the results to the MOE DQLS Version 2.0.

Project Standards

The Junior School was designed and completed prior to version 2.0 (September 2016) of the MoE Designing
Quality Learning Spaces (DQLS) being published. Prior to this document being published no guidance existed
for Innovative Learning Environments (ILE) spaces. We understand that the design of the school was based
on Version 1.0 of the MoE DQLS and Australian/New Zealand Standard AS/NZ 2107:2000 “Acoustics -
Recommended design sound levels and reverberation times for building interiors”. We understand that the
MOE also set a design target reverberation time of 0.4 to 0.55 seconds for occupied flexible learning spaces.

A summary of the acoustic criteria relating to the project is provided below in Table 1.

Table 1: Project Criteria

Occupied Reverberation Time (s)

Space

MoE Design Target MoE DQLS (v.1) AS / NZS 2107:2000
Flexible Learning Spaces 0.55 04 0.5t0 0.6
Theatre 1 n/a 1.0to 1.4 09to 1.1

Results and Discussion

Reverberation time measurements were undertaken in T/L3, T/L 5, T/L 9, T/L 11 and Theatre 1. These spaces
were chosen as reverberation time measurements had been undertaken before the remedial works were
undertaken. It is understood that remedial works have also been undertaken in other spaces, but

measurements were not performed in these spaces.

Table 2 overleaf presents the measured unoccupied and predicted unoccupied reverberation times for post
and pre remedial works.

This document may not be reproduced in full or in part without the written consent of Marshall Day Acoustics Limited
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Table 2: Unoccupied and Occupied Reverberation Times Post and Pre Remedial Works

Space Post Remedial Works Pre Remedial Works
Unoccupied RT (s) Occupied RT (s) Unoccupied RT (s) Occupied RT (s)
T/L3 0.62 0.56 0.64 0.57
T/L5 0.67 0.63 0.68 0.64
T/L9 0.57 0.54 0.64 0.62
T/L11 0.59 0.56 0.76 0.72
Theatre 1 23 1.4 2.7 1.6

The results show that T/L 9 and T/L 11 have had significant reductions in reverberation time. T/L3 and T/L 5
have very small reductions in the reverberation times. T/L 3, T/L 9 and T/L 11 are predicted to comply with
(or only slightly exceed) the MOE target of 0.55 seconds when occupied. The 0.01 second exceedance in T/L 3
and T/L 11 is considered insignificant. It is predicted that T/L 5 will exceed the MOE target by approximately
0.1 seconds when fully occupied.

Theatre 1 has a flutter echo which increases the reverberation time and adversely effects the acoustics of the
space. The flutter echo is generated between the glass doors at the rear and the wooden wall at the front.
We understand that the school intends to install blackout curtains along the glass doors at the rear of the
theatre. Blackout curtains are likely to eliminate the flutter echo and significantly improve the acoustics in
the space. It is recommended that the installation be undertaken as soon as possible.

Without the flutter echo it is predicted that the reverberation time in Theatre 1 would be 1.4 seconds
unoccupied and 1.0 seconds when fully occupied. With the effects of the flutter echo excluded, it is predicted
that the reverberation time in Theatre 1 complies with the DQLS version 1 (1.4 s) and the AS/NZS 2107:2000
curve 2 (1.1 s) criteria when fully occupied. We note that at partial occupancies the AS/NZS 2107:2000
criterion is likely to be exceeded. We consider that additional absorption in Theatre 1 would be beneficial.

MOE DQLS Version 2.0

For completeness the results above have been compared to the criteria in the new MoE DQLS version 2.0,
The DQLS recommends a reverberation time range of 0.5 to 0.8 seconds for flexible learning spaces and 0.6
to 0.8 seconds for halls/multipurpose spaces. The DQLS also provides a figure (figure 1-2) which is intended
to be used as a guide to suitable reverberation times for larger spaces.

The T/L3, T/L5, T/L9 and T/L 11 predicted occupied reverberation times all fall within the acceptable range.
The predicted occupied reverberation time in Theatre 1 exceeds the recommended range.

The predicted occupied reverberation times for T/L 3, T/L 5, T/L 9, T/L 11 and Theatre 1 have been plotted on
Figure 1-2 and is attached to this letter. T/L 3, T/L 5, T/L 9 and T/L 11 all fall within the middle of the
acceptable range. Theatre 1 sits on the upper bound of the acceptable range when fully occupied. During
partial occupancies of the theatre it is likely that the reverberation time will exceed the upper bound of the
acceptable range.

This document may not be reproduced in full or in part without the written consent of Marshall Day Acoustics Limited
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Conclusion

The reverberation times have been measured post remedial works in T/L 3, T/L 5, T/L 9, T/L 11 and Theatre 1.
Significant reductions in the reverberation times has been achieved in T/L 9, T/L 11 and Theatre 1. T/L 3 and
T/L 5 have achieved very small reductions in the reverberation times. We consider that /L3, T/L9, T/L 11
and Theatre 1 have generally achieved compliance with the Project Standards when fully occupied. T/L 5
does not meet the project standards but is within the acceptable range recommended within the MoE DQLS

version 2.0

Theatre 1 would benefit from additional absorption to achieve good acoustics during partial occupancies. It is
strongly recommended that the rear doors be treated with a curtain or similar to control the flutter echo.

We trust this information is satisfactory. If you have any further questions, please do not hesitate to contact
us.

Yours faithfully
MARSHALL DAY ACOUSTICS LTD

Shaun King

Acoustic Consultant
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