13 Research & Innovation / &I RLIHF

PolyU Milestones / June 2012

Life Sciences 4 #p £ £

Orthokeratology —
a promising solution for myopia

AEBIM —TR2EHRE

Clinical trials by PolyU optometry expert
show that orthokeratology is effective in
refractive vision correction, astigmatism
reduction and myopia control.
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Prof. Pauline Cho
EEREHRK

The children who participated in the trials wore corrective contact lenses while sleeping
to slow down the progression of their myopia.
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collimated light produces an image focus in front of the retina. A

recent four-year study conducted by Prof. Pauline Cho from the
School of Optometry and her research team concluded that orthokeratology
not only corrects refractive error but is also effective in slowing the
progression of myopia.

M yopia (or shortsightedness) is a refractive defect of the eye in which

Orthokeratology is a non-surgical means of correcting vision by wearing
specially designed rigid contact lenses made from high oxygen-permeable
material during sleep. The lens modifies the corneal shape and corrects the
focus of the eye to rectify the wearer’s vision. If successful, the wearer will
have clear vision without using any vision aids for the rest of the day.

The research team began two clinical trials in 2008. The first was the ROMIO
(Retardation of Myopia in Orthokeratology) study, the first-ever randomized,
single-masked study to investigate the effectiveness of orthokeratology
for myopia control in children. Seventy-seven children aged 7 to 10 with
myopia of not more than 4.00D were randomly assigned to either an
orthokeratology or a spectacle group. At the end of the 24-month study, the
average increase in eyeball length in the orthokeratology group was 0.36mm,
whereas in the spectacle group it was 0.63mm. The study demonstrated that
the increase in eyeball length was about 43% slower in children who wore
the orthokeratology lenses than in those who wore spectacles.

The second study was the TO-SEE (Toric Orthokeratology-Slowing Eyeball
Elongation) study, in which 37 children aged 6 to 12 with myopia of not
more than 4.50D and astigmatism between 1.25D and 3.50D participated. It
was found that toric design orthokeratology effectively reduced astigmatism
by 79% after one month of wearing the lenses. By the end of the 24-month
study, the participants’ eyeball length had increased by only 0.31mm,
confirming the slowing of myopic progression.

With these results, orthokeratology has been established as a safe and
effective solution for vision correction and myopia control.

BHRE  EHRREEYRROITE
i BETE  NBGRY T EEH IR N

fRE - &IT - BARMBR I BRERESE
HRERGEEE - ABANFRRAEITHRE &
B [ARBTN] EBERNNRE - JReeA W=
HIATAR IREVRE

ARBIME - RIFFMENBRITE - BERRE
MEERNME —2SRHNREAERERTRE -
A B SRR A RIS - R IR - iR
218 BENBRESIER2RERTHBIREN
) - HEEHEARM NG

BT N\FiE  HREFRETMBRRE - £—
EFELAROMIO  ERE2 R EENBEK X -
HETEMETHETARBEMOME - £+t
NFERNTEE 5% HBES00DATHRE -
WHEHE DR AR ARMEREMR - £i1B
ZHEANER  AEBFANZRETFIRIKE
EHEA036ZXK  MMBRELRETENTFY
REEEEERAA0.632K - ERETABBIAN
BEBRURIE R ERREELRIREEAIZS

EE_BEER/TO-SEENERT - =+ FRK
RETZR  ERTERS. 50D)§2%§(%Z—E1.25D§
3.50D2EMAELBERR - BRETR - A%
E’Mﬂﬁkaﬂltﬁﬂﬁﬁﬁ/%ﬁ—ﬂﬂf& CHAUCR AT
79% ° MR =+ {EAK - M FIIRREE R 3B
TO031=XK - ERARBIM ARSI HEMNER -

iR ARBEREEARBIME —BELEX
BRAERRIEFIIRAOTTE - @

12712 / 20126 7



15 Research & Innovation / &I RLIHF

PolyU Milestones / June 2012

Life Sciences 4 #p £} £

More Tai Chi, less fall
EHmAR ED KA

After practising simplified Tai Chi for four
months, visually impaired elderly found |
improvements in their balance control and }
head and trunk movements.
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A Tai Chi master teaches the simplified exercises
to a visually impaired elderly.

AIGEENEGR S BRERREEEH SR -

Dr William Tsang (right) and Dr Amy Fu introduce “Tactile Tai Chi for the Visually

Impaired”.

Dr Amy Fu of PolyU’'s Centre for East-meets-West in Rehabilitation

Sciences have developed a set of Tai Chi exercises, simplified from
Yang style Tai Chi 24 forms to 8 forms, to improve the sense of balance
control and reduce the risk of falls in the visually impaired elderly.

Funded by the S.K. Yee Medical Foundation, Dr William Tsang and

In their study, forty seniors with visual impairment were divided equally into
two groups. One group practised the simplified Tai Chi in 90-minute sessions,
three times a week for 16 weeks, whereas the control group learned to play
Djembe as a percussion activity. After four months, the Tai Chi participants
showed significant improvements in their balance control and head and
trunk movements compared to those in the control group.

As the visually impaired elderly learned the Tai Chi exercises, an 8-form
Yang Style Tai Chi, through tactile guidance provided by the master, the set
of exercises is named “Tactile Tai Chi for the Visually Impaired”.

Dr William Tsang pointed out that “the exercises are suitable for visually
impaired people of all ages, not just for the elderly”. The research team has
produced a DVD that provides a detailed introduction to the exercises.

The study’s findings were published in the international journal Age and
Ageing. They correlated with the results of another Tai Chi study conducted
by the Centre in 2004, which affirmed that practising Tai Chi could help to
improve the sense of knee-joint position.
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Computer games speed up
stroke patient recovery
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Tong Kar-yu
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the software follows

the movements of
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Innovative “KinelLabs” body motion games enhance
the effectiveness of rehabilitation treatment through
training stroke patients’ motor skills.
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The KineLabs games win a Silver Award in the Hong Kong
ICT Awards 2012: Best Innovation and Research Award. motion game.
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part of their rehabilitation programmes. Dr Raymond Tong Kai-yu,

Associate Professor in Biomedical Engineering, and his research team
decided to turn these monotonous exercises into fun by developing a series
of computerized body motion games. With the games integrated into stroke
rehabilitation programmes, patients can enjoy the fun games in a 3D virtual
environment while improving their balance, reaction and motor skills to
enhance the effectiveness of treatment.

Stroke patients often need to perform repetitive body movements as

Winning a Silver Award in the Hong Kong ICT Awards 2012: Best Innovation
and Research Award, this series of 3D computer body motion games
encourages stroke patients to exercise their upper and lower limbs through
fun-filled activities such as making egg tarts, cleaning the window panes of a
tram and killing cockroaches.

Dr Tong explained, “We used a Kinect sensor to capture depth data that can
reproduce the body skeleton and follow the precise movements of all of
the body joints. Players are required to move their upper and lower limbs to
match the pre-set body motion”. The system can also record and generate
reports on the patient’s success rates and response times when performing
different tasks, thus monitoring the progress of their stroke rehabilitation.

To install the KineLabs games, just connect a Kinect sensor to a PC and a
TV/computer screen and download a free copy of the games and the user
manual from www.polyu.edu.hk/kinelabs.
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Dr Tong (right) teaches a stroke patient how to play a body
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Novel technique for
data-mining in herbal medicines

B BN AR B A YR AR R AV B 3T B 10

PolyU has developed a quantitative pattern-activity relationship
(QPAR) technique that effectively and accurately identifies
the bioactivity indicators of herbal medicines by inputting their

chemical fingerprints and related bioactivity data.

BRREE S -—BQPARRM  RSFEBWAPEZE RV RIS INBEF Bk
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comprising Prof. Chau Foo-tim of the Department of Applied Biology — BREEE: ERAYRICENEERE

and Chemical Technology, Dr Sze Man-yuen and Ms Ng Chun-har of BARE BERMEREMBRECGEE
the Department of Health Technology and Informatics, Prof. M. Kvalheim Olav  +HR&FB &+ - MEERBAB(LEER (&
of the Department of Chemistry (Chemometrics) at the University of Bergen 382 ) M. Kvalheim Olav#i#% » LA R KFEQFEIT
(Norway), and Dr Lau Tsui-yan of Intertek Testing Services Hong Kong Ltd. BRAFRRREFL -

This breakthrough was the result of efforts by a research team \ M_ AIFEAR—EFAEEFRNS HKR o

The QPAR technique solves two significant problems in the study of complex QPAR SiTZe i iR 7T ES Y (M 2E)
active mixtures such as herbal medicines. It provides a model for predicting 44 &M REE AN ERE o SRR E T — @R
total functional activities from chromatographic profiles, and identifies the & - FREA YR EEE B HEE M - IR 5
features in the chromatographic fingerprint responsible for such activities. RE®EEIRLE DAL YRR &
The technique greatly reduces the time, cost and labour needed to data- & - ERMAARE TIRBUEAY T EMESE 2
mine these two pieces of important information. BFHROERE - KARANEIR -

The research team found that the QPAR technique had a prediction #HEREREI - QPAR KA EM I T AIE EE A

. . . . NN, o = & L AL Ty o Prof. Chau Foo-tim (second from left) and his research team win a Gold Medal
\ = o EE A Al ° N oo 4
c.apabv|||vty of beﬁter than 92% in the tgtal immunological enhahcement xTTmEE%E‘E‘Eﬁi%HE’]%ﬁm%%% 73%7\ ot the 40th It IR e B b of Inventions.
bioactivity of Radix Astragalus. The technique also successfully predicted the BB B = R 1T E ] 5 88 58 2 B bk 2K 79 B2 & 14 7 FERHIE (=) BT B T+ BRI SR b e 45 o
antioxidant active fractions of Radix Puerariae Lobatae (Gegen) without the EH{bLEWIHE D - Z M IREERK T Hb TEORI B B 1R A
need to separate individual fractions. BLAD SN REENFIKFE -

QPAR can be applied to study samples of herbal medicines, food and QPARKMIERANTE  ARMEEREHE - &
agricultural plants, etc. Through data analysis, the bioactive, functional and B IESHT - BRI FRERMNE Hi L HEREF 1T
toxic ingredients can be obtained much faster and easier. The quality of EMINEELEMKD UEREEBEEZKD ° BIN
related products can also be evaluated based on their functional activities, 7TRAIRIEIEEE REDEMHEE - FigBlEfH @
as in the case for Western medicines. E AR

This innovation won a Gold Medal at the 40th International Exhibition of %ZEAEEMN+ERTANREERZEARTESS
Inventions in Geneva, Switzerland. It also took out the Best Submitted # o ftoh BN EREEEINER REKEHE
Scientific Presentation (Poster Session) award at the 5th International SRERIEREHR (HkA) - &

Functional Food Symposium.
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Work safe, work smart at
construction site with PCMS
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Prof. Li Heng of Department of Building and Real Estate (middle); Prof. Cao Jiannong, Head of Department of Computing
(third from left); Prof. Ding Xiao-li, Head of Department of Land Surveying and Geo-Informatics (third from right); and other

research team members
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Using process simulation
and positioning technologies,
PolyU has developed a
Proactive Construction
Management System
(PCMS) and is collaborating
with industry to enhance
construction safety and
efficiency with PCMS.
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Parts and accessories of the PCMS
[ERE ] RumBC i

The PCMS involves the installation of GPS sensors onto the helmets of
construction workers.

7 [Z2E | Zgd  BETAFRER T FEMNFRG(GPS)REE °

ith the sophisticated use of process simulation technology and GPS
positioning technology, researchers at the Department of Building
and Real Estate’s Construction Virtual Prototyping Lab have

developed a Proactive Construction Management System (PCMS) to improve
construction safety and enhance project efficiency.

Headed by Prof. Li Heng, who received a first-class technological innovation
prize from the Chinese Ministry of Education for this breakthrough, the
research team combined the application of building information modelling
for project management with GPS sensors installed on the helmets of on-site
construction workers.

The PCMS uses building information modelling to create a 4D model of a
construction site as a control platform and carries out real-time tracking of
the positions of workers and machinery. If there is any chance of a collision,
the system will automatically alert site workers to the possibility of injury by
giving warning signals through the chips built into their helmets.

On the project management side, the PCMS will automatically compare the
4D model with the actual site situation to monitor progress and the project’s
cost effectiveness. With this system, project managers can remotely monitor
the real-time progress of workers on their computers and give orders to
foremen/workers for corrective action before deviations occur.
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Special hygienic socks for
tinea pedis treatment

HRELREDAREE

Hygienic socks with antifungal microcapsules
HEBE M ENEREYHHNBE

Mesh Polyester for
maximum breathability

BEREARTHARERE

Microcapsules
B

Interdigital-type sock
[FAIRLSE | 585

Experts from PolyU’s Institute of Textiles and
Clothing have designed hygienic socks with
antifungal microcapsules to increase the success
rate of curing patients suffering from tinea pedis.

B AR AR B RS RIS AESEY M B EN
B IR R BB L ERINE o

Prof. Marcus Yuen Chun-wah (left) and Dr Joanne Yip Yiu-wan

REFHR () BEBEZEL

large proportion of the world’s population. Recently, Prof. Marcus Yuen FREZABZEHEE - & - REEH
Chun-wah and Dr Joanne Yip Yiu-wan and their research team have BRMEBRZE T RARBEGME T —EE
developed hygienic socks for the daily pharmacological treatment of fungal 4% - AIREREMEENEYLE - AEAEF
infections. Developed through the use of microencapsulation technology, the B TR MK EEE4E - BOIRTHAER B
socks help to increase the success rate of curing patients with tinea pedis SBEHKINE » WD EENES -
and reduce the chance of relapse.

Tinea pedis (athlete’s foot) is a common skin disease that affects a E BEBMEBEENEERRE R

LA THPRE®E | SRAteVET AR - RASEREREE

MR RGE - BEERE AR EIE - ikt
tHEREREMNHMBE - 3%
FLEER NEREMIER
BRENL K - UK R B
BEBELESHRONE
MEE -

The interdigital-type socks are made from comfortable textile
material with maximum breathability and provide
excellent moisture management. Microcapsules are
grafted onto the textile material, with antifungal
agents encapsulated within. When the socks
are worn, the antifungal agents are released
to pharmacologically treat the fungal
infection, thus reducing its irritating effect

ZEPAREN T ER

on the quality of daily life. THARBEERERR

FESEHE AR
The invention won a Gold Medal at T B Hr R 7% B R
the 40th International Exhibition of BERTaEhsg

Inventions in Geneva, Switzerland. It was MEEEREE - &

also awarded a special prize from the
Russian House for International Scientific

and Technological Cooperation.
Antifungal agents-loaded
microcapsules with
magnification

BA TR ERZEYNERE
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Lead-free environmentally

friendly microrefrigerators

N R,
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Structure of the ferroelectric microrefrigerator
H BN RSB E

Using lead-free ferroelectric
refrigerants, a PolyU mechanical
engineering expert invented

electro-caloric microrefrigerators.
IBAEW T REXNARGCHERSE

MBS

important part of the fight against global warming and protection

of the ozone layer. Compared with other refrigeration technologies,
electro-caloric ferroelectric refrigeration is more efficient, cost effective and
easy to implement.

_|_he current trend towards reducing use of the refrigerant Freon is an

Dr Zheng Guang-ping, Assistant Professor of the Department of Mechanical
Engineering, thus developed lead-free ferroelectric ceramics that are
environmentally friendly and practical for use as microrefrigerators. The
microrefrigerators consist of electro-caloric ferroelectric refrigeration units 0.5-
2mm in size. Each unit has 20-500 layers of ferroelectric refrigerant film. The
refrigerants are lead-free and achieve a refrigeration effect of better than 4 J/g
under applied voltages of 40-300V. Their energy efficiency is 86%.

These microrefrigerators can be used for cooling hot spots in high-power
micro-electronic components, devices and products. The ferroelectric
refrigeration methods and the ferroelectric refrigerants developed by
Dr Zheng can be used to manufacture very light refrigerators and air
conditioners in electric vehicles and hospitals.

This invention won a Gold Medal at the 40th International Exhibition of
Inventions in Geneva, Switzerland.
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Food cost increases

trigger hotel sustainability gains

RUERLE

RIBUEIE B A B R

Researchers at the School of Hotel

and Tourism Management (SHTM)
have found that global increases in
food prices have pushed Hong Kong
hotels to enhance the sustainability

of their food management practices.

n a recent research, Prof. Rob Law, Dr Catherine Cheung and Mr Murray
Mackenzie of the SHTM have interviewed hotel food and beverage
managers and executive chefs of luxury, mid-priced and economy hotels.
They found that local hotels, while addressing cost increases and the
common food wastage problem, do not compromise food quality.

The research revealed that the most effective strategies for addressing the
situation involved the increased scrutiny of suppliers, enhanced staff training
and internal communication, as well as the use of monitoring systems and
environmental protection measures to reduce food wastage.

In particular, hotels need to invest in activities such as supplier evaluation,
menu engineering that balances “high-cost food items with low cost
commodities”, quality audits, menu design reviews and quality training.
At the same time, management systems can be introduced to control the
environmental impact of hotel activities, which may affect food costs through
the management of food waste, recycling and sustainability.

“Given that food costs are critical to any hotel's bottom line, the adoption
of innovative practices and recognition of corporate social responsibility
are ultimately the key to maintaining a competitive advantage in the highly
competitive hospitality arena”, the researchers commented.

BIE R IOERES
BREKEVBR LR RMEE S
SENAEERGEIEEELBE 08
oJiFBMRE = -

S IBEBRENMRTAEHIR

NI B OB i B R R B AR AR R %EE
M 8+ & Murray Mackenzie %t 4 g3 fE—

/ HEAPER TR RE - EMEfDi&/WW”
JERY B R IR RATIRABRT - i PI%E 3R - Ri)l
JEE S ERR A AN AN X R M BT AR RE - BR A
WEHEMRENEK -

—

MEEL  REZBENNEERRBEMEERMH
FERY - MNSR B THEFIMAIEES - A&?ﬁﬁ?%
FRE BB R R FUIRIRIE I ©

BIEVAEFGHER  RRIEXRTE [
ARMERERRR]  MERE  RAXENR
it URREEINEHEERKER - R - JRA] 5]

ERRGAENBEEBHRENTE  BBE
HER  MEAATRHELER - RRNKARTE
PEAEE

MREABRT  [RERAHEIFA-REEELR
ﬂ EREZEN - FLRMAFEEMETRREM
SEME TELFANNBERTRERFES
Bi%%ﬁ%é 1

26

12712 / 20126 A



27

PolyU Milestones / June 2012

Research & Innovation / &I RLIHF

Business & Management 5% 12

SME Business
Sustainability Index
helps to

promote CSR

[N ERRIER
BYRALFESER

PolyU joined hands with the Hong Kong Productivity
Council in compiling the Hong Kong SME Business
Sustainability Index to promote CSR in Hong Kong.

BREEBEENRERRTHED "&BP/NEEXEITEBER
BEL DS EENESETEEBHNER-

The index launch ceremony was officiated at by (from left) Prof. Edwin Cheng, Dean of PolyU Faculty of Business,; Mr Joseph Wong, Founding
Chairman of the Hong Kong SME Forum; Ms Christine Fang, Chief Executive of the Hong Kong Council of Social Service; Mrs Agnes Mak, HKPC
Executive Director; Ms Patricia Lui, Principal Trade Officer of the Trade and Industry Department, and Prof. Timothy W. Tong, PolyU President.

Z 158 mEmES (LK) EXIHEESERIREABHIE 81/ )\ CESHREeZAgLEEE L BB SRELSTREH
TAELT BBFENREBRRETEEL T  T#BS5EERESFEERBLT REARRECEHR—AFH

Productivity Council (HKPC) have jointly compiled the Hong Kong

SME Business Sustainability Index to promote the understanding and
adoption of corporate social responsibility (CSR) as a business model for
achieving business sustainability in Hong Kong.

P olyU’'s Department of Management and Marketing and the Hong Kong

Through assessing the performance and achievement of the 40 best
SMEs with proven records in undertaking CSR initiatives, the researchers
compiled an index with information on the value of their CSR and sustainable
development, their CSR management and projects, and their positive
contribution to economic, social and environmental sustainability.

The mean score on the index was 58.30 on a 100-point scale, which
indicates that local SMEs are in the initial stage of business sustainability. In
particular, the manufacturing sector received a score of 64.72, reflecting
that some business sustainability practices have been implemented, while
the service sector scored 55.86, indicating that it is still in the early stages.

The index and the list of companies will be updated and announced annually,
with the aim of promoting the concurrent growth of businesses and society
through CSR engagement.
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Research on Putonghua
assessment provides
workable solutions for
learning and teaching

RGN

RASZRMEBHEL R

(from right) Dr Zhu Xinhua, Prof. Chan Shui-duen,
Ms Lau Man-choi and Mr Yeung Kwan

P Tan L L

Xinhua, Ms Lau Man-choi and Mr Yeung Kwan, the book covers the

The Testing Unit of PolyU’s
Department of Chinese
and Bilingual Studies has
released a book entitled
Study on Secondary
School Putonghua
Proficiency Tests after a

comprehensive research
on Putonghua assessment.

AP EBERAEEE
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CHERLT - BAIXRNEREER

E dited by Prof. Chan Shui-duen and authored by Prof. Chan, Dr Zhu JJ:': EHRMBMBRER - TEEEBRH

planning and administration of language education and assessment,

A ﬁﬂiﬁ&ﬁﬁﬁ % —J;g;—%ﬂﬁ‘ﬂ]umm

the selection and adjustment of listening comprehension materials, the BIRARBEETE - BBEREHREBAFAE 258

phonological basis of assessing pronunciation, students’ performance in =S 2R
listening, narrating and speaking, standardized expression and phonics.

- BAERBRENE  REKRE
AERERR  PAEREHERRS -

The team’s collaborative effort has not only yielded much research data EREEBNEHBET - EBEMETERER K
but also provides workable solutions to the learning and teaching of EH%iE @ MA AL @EFENHESIZHEARNRE
Putonghua. The book follows the success of the previous Testing Unit 5% o ZEERASBL LR (NELEFEKFE

publication, A Study on Primary School Putonghua Proficiency Tests.
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Over the years, members of the Testing Unit have established a series of 2 &% - BIHMAKEEAHE —RZIEBAE « F
Putonghua assessments for university, secondary and primary students, Z2R/|EMHRHEBEFKFLES » IR R -
and have conducted research projects on the curriculum, teaching and A2 ERIV(LEEFR 7 ZBWE - EFH— LK R

assessment of the Chinese language that are useful references for education

and examination organizations of Hong Kong.
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Winning Projects at the 40th International Exhibition
of Inventions (Geneva, Switzerland, April 2012)
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Department/Division
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Gold Medal Preparation of Selenium Dr Wong Ka-hing Department of Applied
£43 Nanoparticles with Strong =R BB T Biology and Chemical
The Prize of the Chinese Anti-Tumour Activity Using Technology
Delegation Tiger Milk Mushroom FEREYRIVARIEAaR
DERE@EE AU AR B2 Y0 7E B b 7L AR T A K A

(See Cover Story on P.1)
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Gold Medal 3D Ultrasound Imaging for Prof. Zheng Yongping Inter-disciplinary Division
Tig Spine Scoliosis B K of Biomedical Engineering

Mau Award for the best
Educational Innovation from
Mehr Alborz University in
[.R.IRAN
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Gold Medal Hygienic Socks with Antifungal Prof. Marcus Yuen Institute of Textiles and
$ig Microcapsules for Patients with Chun-wah Clothing

Tinea Pedis (Athlete’s foot) REEHIT DR ER

Special Prize —

Gold Medal from Association
“Russian House for
International Scientific and
Technological Cooperation”
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(See Research Story on P.23)
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Dr Joanne Yip Yiu-wan
EHEBT

Gold Medal A Novel QPAR Technique for Prof. Chau Foo-tim Department of Applied

£ i3 Extracting Valuable Information @ig7# 5 Biology and Chemical
from HerbaLMedicioe Dr Daniel Sze Man-yuen Technology
RRPENBEDEARNAT 5ot ERENRIBNBER
Kaffg Department of Health
(See Research Story on P.19) Technology and Informatics
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Gold Medal Lead-free Ferroelectrics Based Dr Zheng Guang-ping Department of Mechanical

ol Microrefrigerator SIEEE LT Engineering
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(See Research Story on P.25)
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Silver Medal Functional and Decorative Dr Kinor Jiang Institute of Textiles and

Fingr Textile Products through EETEE LT Clothing

Special Award from Sputtering Technology s a8 T 0 T A

Romanian Association for

Nonconventional Technologies,

Bucharest Romania
BERLAFBRBRE RIS

V) BEVEERBE BN 1L 60 ¥R 5Y S MO8

=
= 00

Silver Medal
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A Novel inline Hydropower
System for Power Generation
from Water Pipelines
AN BKEXRDESRR

Prof. Yang Hong-xing
15 B

Mr Chen Jian
(Ebtes

Dr Lu Lin

SMEL

Department of Building and
Services Engineering
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