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GREENHOUSE SPECIFICATION
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GREENHOUSE SPECIFICATION

PH 35 and PH40 Greenhouse Construction SC-340-06
under WorldVeg Research Infrastructure Modernization (RIM) Project
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‘Q’ World Vegetable Center M SC.340.06

GREENHOUSE SPECIFICATION
01 STRUCTURAL
&

1. Reinforced concrete slab engineered to suit existing soil type. Provide all necessary
excavation for services, footings etc. Finished floor level of new slab to be nominated on
site with client.

RpEFES* 5 F§ S T2 R AR A#H - FRXFE > T4
oo FER e AR 2 E D SRR

2. Grade the perimeter of slab at a maximum grade of 1 in 10 to keep any ground water 1 m

2

i

from the footing. New concrete slab to have 150mm high up-stand walls to perimeter with
coving into rooms.

WAm o B 2 ELLE Imo FEHE R 31100 B 2 oo K
150mm

&

]

LIS

E

3. Use galvanised steel framing with Plexiglass AllTop cladding, minimum three metre height,
23-degree roof pitch.
SR e @ ddrdn 0 L RET LI P 2R 54 g3 Plexiglass AllTop @ & 78 B 4 e
FRE3IM> EEHw B g AR 5 23R

4. Electric window opener will be powered by UPS when it comes power or refrigeration
system failure.
BTEEH LAERFE o P UPS SJEp R T BET o

5. Design to suit local wind loading.
AR HRERESH R RIE F

6. Install sandwich panel (composite panel) 90 cm above the slab.
o LA P IS F R 90cm L F T Z PSR o

7. Glasshouse plan dimension: 665cm*335cm typical, finish thickness not included.
B ET e E 5 665em*335cm > * Z R AR o

8. Automatic external shade screens and automatic internal shade screens, ALUMINET or
equivalent, to be provided to each compartment. The shade must be able to be deployed
on demand by the user and by the control system to enable set points to be achieved.
Virology Greenhouse: external 60%; internal 60%
Insectary Greenhouse: external 80%; internal 60%
Manual Control Side shade: 60% manual control.
Cooling load calculating is based on 60% shading.

TP R EER e HTEY ALUMINET & F % 50 32313 7 d X B ndlad g

otk
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GREENHOUSE SPECIFICATION

b IR oF 2ok T

FA R HBEERT 60% ;B EE T 60% -
BAR R HETE S 80% 5 P B FE LB T 60% o
<6

BB 1B 60% o * 4

BEZD LA 60%EFTFE

02 BASIC DESIGN REQUIREMENTS
Arup gL
1. The mechanical services shall be designed to achieve the lowest total owning and operating
cost over the life of the building.
RERF R MEAr a2 Y@L A5 Ptk
2. All manufactured items included in the mechanical services shall be of a type with a proven
trouble-free record of operation, in quantity production, with service and spare parts back-
up readily available in Taiwan.
P RR T TRBLRCR AR X AP RN TR &
3. All systems shall utilise basic, tried and proven design concepts, shall be kept as simple as
possible and shall provide a high degree of operational reliability.
Sh AT P SRR YR fh o RITHEY T B R
4. All equipment and fittings shall be constructed from materials that are inherently corrosion

resistant or corrosion protection treatments shall be applied to ensure a minimum life of 15

years.
SRS R EIEY BNy SATUTEEY R R0 V- F R0 3 R L
15 & o

5. ltisthe intent of this functional brief that the asset provided will contain Mechanical
Services provisions of an extent and quality commensurate with the standard required for
buildings erected by the Taiwan Government.

AFP FTRZIRDBARREFTE 0 B KO SR R

03 ROOM CONDITIONS
TR
1. Temperature range: winter time from 18-222C and summer time from 24-35 °C.
BEEZRTERFR A % 5 18~229C; § % 5 24~359C-

2. Humidity not controlled.
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GREENHOUSE SPECIFICATION

BRI e
3. Greenhouse with no AC requires more than 20-time space volume/hour air-change rate
during the environment is cooler enough to not use AC.

BBRERFFIREKZAF > BEH | FHFERT 2320 B332F P WA -

04 CONTROL SYSTEM
il ks
1. Control system to be ARGUS ™  Titan Il Control System.
¥4k BiEr ARGUS Titan Il % 5 o
2. Control sensors to be readily accessible and simple to calibrate.
R IET T AR LA R T
3. The following data will need to be logged on the site’s local area network and a secure web
site:
1) Temperature: hourly averages and maximum and minimum values for that hour.
2) Humidity and vapor pressure deficit: hourly averages and maximum and minimum
values for that hour.
3) Light data collected each minute and hourly averages and daily totals logged.
MU P B DR B R e
1) BR:IFPPFEENEZ]IFLEG ~ B HE -
2) BAEBFFRALIEBEILUE | EL R B o
3) B E obgfes ) pET &’—:ﬁgﬁv%&:}%u 3 & p R ficedk e
4. Set point changes will need to be password protected and available on the web site and the

local area network (LAN).

KRB ELRAGEE ¥ 9P Al BB RER(LAN)foS s @ ¥

05 ALARM SYSTEM
L E R
Provide a common alarm (red warning) lamp over the greenhouse door. Control system to have
programmable capabilities to send a text alarm notification to designated personnel.
BEFY k- Bed ELR A AL THRMAESN > Todp A RHFE? A

2
[E3Y
3;'%5 E

{

06 TEMPERATURE AND HUMIDITY SENSORS
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GREENHOUSE SPECIFICATION

ARIBRRBR E

1. Temperature and humidity sensors shall be provided within the glass house space for
monitoring internal conditions in each room. The sensors shall be located within an
aspirated box (Vaisala HMT337 or equivalent) that can be hung below the interior shade
screens or placed on a bench. The aspirated box shall be designed to maximize the free
flow of air over the temperature & humidity sensor while shielding the sensor from any
incident radiation from any source. A small axial fan on top of the box shall draw the space
air through the box to sample the air (dry bulb) temperature and relative humidity. Provide
a 12 Volt DC power supply cable to the aspirator (axial) fan. Light levels to be monitored by
Apogee quantum sensors (SQ-110) mounted on top of the aspirated box.
PBEZIFPREFERATREABR B> * 0 D8 BEFIEE p IR o B
BRESf 48 (VaisalaHMT337 & £ 2 %) P > VR AP EZET > b i
F o B G HORFBRREEATRRABR B O F pd R ERA FRFLEIR R
LI E i kiR SRS o FATEING L Ak BB F R BN o B3 F (6
) R RACIPEIRAREFES o SR g B (fhin) B S 12 RE R IR o X
F s f fa Bt Apogee £+ B £ (SQ-110) T RIRM A& ©

2. The temperature & humidity sensors shall be provided with a length of flexible cable that
will allow placement of the sensor at any location within the greenhouse space. The cable
would be attached to window mullions or the overhead thermal screen supports and be
placed by the users as required. Provide suitable clips on all window mullions and overhead
thermal screen supports for the attachment of the sensor cable.
BRECREDE BRAE - BKEMTH NIMOR E XY ARZIFNDER
BoRMd A RBFEAEE > VAT EA LS B
HE AR I RELE G P RRIBFTE -

3. Vapour pressure deficit data will also need to be calculated and collected.
TERICEDFEFARS Loy -

’F_*

=
-
~=h
=
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=
i

07 WEATHER STATION
F %
A weather station for both greenhouses to monitor temperature, humidity, wind speed, rainfall
and total radiation should be installed on an adjacent location with at least 1.5m higher than the
greenhouses. Data from this installation will be used to provide information to the control

system to enable the efficient control of the greenhouse environment.
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RIM SC-340-06
GREENHOUSE SPECIFICATION
B 15 N2 imE R é‘t‘ @./ﬁ’.if/}: b oo HINETRLER

& FREEE
ﬁ’&@’@ﬁﬁﬁﬁ%°%éﬁﬁﬁﬁﬁﬁﬂﬁéﬁﬂﬁﬁﬁﬁai,ugmﬁgiﬁ
s 497}

08 COOLING
e i A
1. Refrigerated Greenhouse Ventilation: Use VRF system with packaged refrigeration units for
each room to suit nominated environmental conditions.
EEEEER DR VRF A v fady RATRBLIE
2. The maximum discharge velocity of air into the greenhouse is 3.5m/s at the face of the
outlet grille and a maximum air velocity of 0.5m/s over the plants.
IhvhkxRhiER G 35m/s e B A S E S 0.5m/se

09 HEATING
HE a

1.  Use VRF system which can provide both cooling and heating.
VRF & Sifp PR E 5 &b 2 ag gy o

2. Warm air heating shall be provided in the greenhouse for automatic operation as required
maintaining minimum indoor conditions (18 deg C minimum) during cooler weather. Vents
to be controlled automatically by the greenhouse controller. Heated air shall be introduced
at low level. Ducting external to the greenhouse shall be thermally insulated with 50mm
internal insulation.
HE YRR PR (RN I RIE R X S NS S 8- T S
(182C) o e b d1 b v R i Mo b F A F 50mm L hifkig koo

10 VENTILATION
LU
1. When ambient conditions allow set points to be achieved by mechanical ventilation only, air
shall be relieved from the greenhouse through electric operated sky windows.
FMBIE G T @R B O SRE R E R R F o ZAER o 2
TR F RS
2. The greenhouse natural ventilation shall be designed to be fail-safe in terms of power

outages, failure of the refrigeration system, air compressor or control system.

Page 6 of 14



‘Q’ World Vegetable Center M SC.340.06

GREENHOUSE SPECIFICATION

B AL BRTE ART 0 ZARE A AR 0T E
11 GRILLS
£

All grills shall have a powder-coated finish. Provide double deflection air grills with opposed
blade dampers to each grill for balancing purposes.
B R EF B REEER - SR F T Fi h ERERER OB P

12 MECHANICAL SWITCH BOARD
ka1l R

Provide a weather proof mechanical switch board with the following features:

IR SR T Sy R T

1. Digital display of individual room temperature & humidity, indoor set points and outdoor
temperature. The set points shall be easily adjustable at TSO computer or any other
computer with password authority.

Bre FRTLREFLRBAPIRERZ ZNER - PREA R EAG ELE
BT e

2.  Run and fault lights for all items of equipment, including indication of operation of the
refrigeration units, heater and compressed air plant.

TR 8 FrecRpdpn B 0 ¢ FERAREF R RGEH -

3. Auto/off/manual selection for each item of mechanical equipment or stage of operation,
including the sky windows and side vents of the greenhouse. Sky windows and side vents to
operate independently via controls.

AR BRREREAE TR R G/ M/ ERER 7 ZREZAEERT BT
T ORIE R A IE kSR R E o

4. Provide a common alarm (red warning) lamp over the greenhouse door. Allow to program
alarms to suit the clients’ requirements.

EREFM B B BE (2d BL) B LFRAAFENMRLE S DL o

13 HYDRAULIC
Bk
1. Floor drains with removable silt traps in each compartment.

RO FFEFIATNEFL A
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2. Greenhouse rooms: 3 non-potable water outlets, 1 for hand washing sink, 1 for tool
washing on corridor side, and 1 for watering plants on perimeter side.
BEMFZ Bk (24T K) > ¢ R ABIES TR B ¥ oRE LR g
P T

14 ELECTRICAL

H
‘LJ

1. Allrooms: install two waterproof 10 amp double power points per room at each end.
TR ERT A RI0E B ORERL > R TLA

2. One Control System switched 15 amp waterproof power point for future photoperiod lights
and one Control System switchable point for automatic watering solenoid valve (12V) in
each room.
- BISEEBFRTIRL Bid] KB M A RFTR ORI ERY - VI EFp B
Mk 12V R R - B kLB AL o

15 SERVICING DURING THE DEFECTS LIABILITY PERIOD
i F)Hp B PRI

1. The duration is 12 months for HVAC and EPFS, 24 months for control system, and 36
months for structure.
FEERT 120 ol A 24 B 0 BHEF S 36 B o

2. The Contractor shall maintain and provide regular servicing to mechanical plant and
equipment during the Defects Liability period in accordance with the manufacturer's
recommendations.
Re FARANEADP RBASHE S REFPERE 2 ok o

3. The Contractor shall attend promptly to all defects and breakdowns which occur during the
Defects Liability period. The maximum response time shall be same day if notified before
noon, or next morning if notified in the afternoon.
Ke FIREPFRILERDG P G 8 R 5 P T REEL T RFPFFR
FJL E R T EREN o PRGBS FF AT

4. Before commencement of the Defect Liability Period the Contractor shall supply a list of
names, addresses and phone numbers of service organisations which will be responsible for
the servicing detailed above.
WIEREE A w0 R FERETEAPM B EIRIIRP LR e TR
¥ o
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GREENHOUSE SPECIFICATION

16 KEY CARD SYSTEM
P+ kst
Key card system design conduit & pulling wire only.

PEE TR E R PR

17 OTHER FACILITY
H Wk
1. Greenhouse screen will be stainless steel Mesh with Maximum aperture 0.25 mm and wire
gauge 0.17 mm. (60 mesh).
BEYT Y 2448 3V P B 0.25mm > RE 0.17mm (60 P ) °
2. Non-greenhouse (before dark path) screen will be 18 mesh.
AEFZE(HAE2ZH) TR 5 18P
3. The height for the planting bed is 60cm.
& B & 5 60CM -

18 COMMISSIONING AND TESTING
oA BRI

1. The whole of the engineering services installation shall satisfy the various operational
modes and performance requisites before the building is deemed to be practically
complete (i.e. to ensure that all services systems are capable of operating effectively in
unison).
BZERAPAREFTER Y2 > B IARIRIAEE B LA TR e & R

(TFREFor g PRI 5 BLit 57 F ok - RE 7)o

2. Performance achievement shall be demonstrated after all routine testing, adjusting,

commissioning, approvals and buiIding work associated with the contract is completed.
b8 8 b et W AR CAF O PEZ AL TR REP S

B oo

3. Emergency modes shall be simulated in the presence of the Client.
e ¥ A adERT R Y 7 s B e

4. Contractor is to provide all necessary training to nominated staff of the operating
procedures.

e B R RD TE AR R (TAR R T LR35
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RIM SC-340-06
GREENHOUSE SPECIFICATION

As a minimum requirement the following operational modes shall be demonstrated and in
particular the effective transition from one mode to the other.
E 5 B R BB T PR RS ] RS B e 2R
The normal automatic mode (i.e. the condition the building will normally operate in when
occupied).
BF R B (TR AR B § AR )
The manual call up modes (i.e. the start-up of each Engineering Services installation as a
whole on a manual basis)
A N (T d R R B ARIRRE AR ) -
Notwithstanding the normal warranty/performance guarantees the whole of the
engineering services systems shall operate in unison and in a normal automatic mode for
five consecutive working days to demonstrate that satisfactory operation can be
maintained before the installation can be considered to have attained practical completion.
(Note: This shall be performed after the above operational modes have been satisfactorily
demonstrated).
GEF LN DR/ R FR AR AR T B Ep D ¥ p B
FE o2 AREMEER &Ta‘l*iﬁ$ AmReaE AR (UL P BRAED » T
PN W FIERE T ) o
Failure to satisfy the above shall not be deemed to be a defect to be rectified after practical
completion.

PR RTINS R EARE R R R L e
Fuel, energy or other costs incurred to demonstrate performance achievement shall be
borne by the Contractor.
AL e = M “Ll’m'; m’;L‘},' v we e Hos ér;'j ¥ f@“} K E ﬁ;*% °

19 COMMISSIONING PROGRAM
#iamETE
A commissioning program shall be submitted during the construction to ensure
commissioning of equipment is progressively completed and not delayed until just prior to
overall project completion.
s F /AN RHRE T F O URAFLKAPAREH RS 0TI T g AP

(&
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GREENHOUSE SPECIFICATION

A minimum period of two (2) weeks must be allowed for commissioning testing of all
engineering services by the Contractor in the presence of the Client. The period is to
commence after all services have been fully commissioned and faults repaired. The Client
shall decide in what order the tests are to be performed.

Re P aEl e inT o LR D0 iFS R AT 1 ARPRIRIE (7 FUP
RO MHF R IR DE R X B R EMIE B A o FARA TR R

Faults found during the commissioning by the Contractor shall be immediately repaired and
the tests again repeated.

Ko B AR tGERY FRDEBRET TR 0 PR EAFRF

If any service fails two (2) consecutive tests, two (2) out of any three (3) consecutive tests,
or the same test twice, the commissioning tests shall be abandoned. The Contractor shall
then arrange to fully recommission the service and the commissioning time and tests shall
recommence.

Yod E R PRARE A X RREA P B Z AREY F A REE 0 A R RGEA
Pro RIBSRARBGR - RE > Re BRI D2EINECFIRDE I ARFF o
PR EEATH 45 o

The Contractor shall give two (2) weeks clear notice in writing to the Client of his intention
to start the commissioning tests. The Contractor shall also pay all the Client's costs
associated with any commissioning which is performed outside normal working hours.
e F R 2T LA REP S G e AP R ABR Ao ke FRRL
H?Ei#lﬁﬁﬁuﬂﬁﬁﬁgmﬁﬁwwmw;%é%“o

The Contractor shall supply all labour, materials and instruments which shall be certified as
to their accuracies, dates when calibrated, by whom and of types approved by the Client
required for carrying out the tests.

Re B RAETTF O HETRE SRS MR RERRED LR REP
BodBREZRELRFL -

Practical Completion will NOT be given until the Client is satisfied that all services are
operating satisfactorily.

BE AR RIHORFETE 0 A E3RTZI B R A o

20 COMMISSIONING TESTS
7 BRI
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All materials, equipment and workmanship shall be subjected to and shall withstand
satisfactorily such tests and inspections as are customary, or may reasonably be required to
provide compliance with the requirements.

TR KA TETIEREL M ERRrR AL E > SR M FRR R
PEE Rtk b o

The Client shall be allowed to inspect the installation works at any stage and the Contractor
shall be present at such inspections.

Fign bEZFmIFEBRAW IR Ke PRAVERAYRER ©

No inspection or testing of the materials, work or plant, whether executed by a contractor,
his suppliers or sub-contractors, shall relieve the Contractor from his liabilities to complete
the Contract or absolve him from any of his guarantees.

B A SRS BAERE PP PAT IR BER) AT NS LG ER R
ZLFE

The Contractor shall arrange for all necessary factory tests to be performed on all items of
equipment. He shall advise the Client of times at what equipment will be available for
testing in order that they may witness any tests.

ZER-F T LR E SO AN PIERIRE SR E R I R
WoUREIEM LA PRRER -

During commissioning and testing the Contractor shall record, in addition to the test figures
specified, all adjustments and modifications made.

GARICRBED B % 0 gy TR 0 K R e Sttt A A e

L2

rL ©

Before completion, the whole of the works shall be subjected to acceptance tests and
inspections. The Client may then provide a list of defects and these shall be rectified within
14 days, unless otherwise agreed to in writing. The installation shall then be re-tested and
re-inspected to ensure that the listed defects have been remedied.

BIEP R FRIBREFRITEFCRE - FAT KA IEGE > g2 5
Fo L FAEALL AP Ui d o MRFKEEFLATRRICLATRE 0 A

B P4 K 55§

21 AIR DISTRIBUTION, AIR HANDLING and VENTILATION SYSTEM TESTS
Foma i foid B TR 5 SRl
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1. Adjust all air quantities to within 10% of the determined air quantities and make such
further minor adjustments to supply air quantities as are later found necessary to maintain
satisfactory space conditions.

#ird 5 F ERETR NG § RP109HL FRP 0 LR F BT 4 i
B FRFFFY L E T REFIEE

2. Test and adjust all ventilation systems and controls and conduct capacity tests on the
systems.

RIE DA e R g BRE R R LR

3. Submit a report to the Client's Representative showing the settings of all operating and
safety controls.

ELARA T EL o PTG RITR AR X 2L o

4. Forward to the Client's Representative one print of each relevant drawings, marked up to
show the measured air to all conditioners, each outlet, return or exhaust grille, exhaust
hoods, etc.

BEEa 84— PRRAA P ERETIAGE YR CRP RFEELN
wH -

22 ELECTRICAL SYSTEM TESTS
T4 8 SupE

1. Adjust each thermal overload for 10% above the actual load on each motor on a hot day
and not more than the rated full load amps for the motor.
VREEBEPAESBI L PR L FL0% 0 I 2 AQE TG URF RN 0

2. Submit a report in duplicate to the Client's Representative showing the name plate rating,
the measured current draw on each phase and the thermal overload setting for each motor
and electric heater.
B EALREAEI- NS PR L > BT AN TR FARORETIRENEE BT

Pl B BORELUE

23 CONTROL SYSTEM TESTS
BoHl s suipld
1. Check all control systems for correct sequence of operation. Calibrate all sensors and
thermostats; adjust throttling ranges where necessary to set thermostats to the correct set

points. Record, in a report to the Client's Representative, the sensors and thermostat
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number and set point. Set a computer in TSO’s office linked to the controller via the local
area network (LAN).
WA TF Ed A S R TR A o R B B EE, A @R SR
Bl BARBREF TR TE e e FA R AFL Y o BOE BB %
BArR A - B TSO32 ¢ ®E- S B F AR (LAN) @R FIH Fena 4 o

2. Also record in the report the make and break points of any electric switches, the start and
finish points of modulating actuators, the time taken to trip electric duct heater safety
thermostats when the fans are not operating and any other information requested by the
Clients.
Fobo FAfFEY pHEPTHRMER ASNFEILBEfREE §h 57
EERFPRIRRFL 2R RENFORANE R RenEmB e g 4 &4
XD & RaF Lo

3. Allfield wiring and sensors shall be separately tested before connection to field ports to
ensure that installation is correct and that sensing devices perform satisfactorily.
A RBEMATCER B GERS e 2 0 RE DT RRE MRS KR B
RRAF o

4. Following the successful completion of the commissioning tests the system shall be
demonstrated to operate for a period of at least two months achieving a minimum
availability of 99%. If the system fails to meet this availability requirement or particular
components show excessive fault incidence, the whole or part of the system should be
rejected by the Contractor.
R A BRPIERL o Bk g K
ER R TR MR R g %i&ﬁﬁwﬁgﬁﬁ

> 4, 4z
IR ik

: 3, 999G:F (77 1B 7 o dr% & AL

4 & 1\5'@@? ENEURERL AN

34‘34
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(END)
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