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STATEMENT SHOWING SELECTED LAB EQUIPMENT REQUIRED FOR VARIOUS LABORATORIES OF
DEPARTMENT OF CHEMICAL ENGINEERING, MUET, JAMSHORO.

Wl e g Description / Specification of items Qty Unit Rate Exch: Cul g Nameof Vender |
20F) S Rate L | e | Total !
1- BIOCHEMICAL ENGINEERING LABORATORY
CIVBEL- [VERTICAL GEL ELECTROPIIORESIS T s 126000 10450 | 13167000 263340 734303 40 = | Ms Pakiech Instruments
01 Able to make and runs two gels simultancously. Maximum gel size 8 x 11cm, gel Company. Karachi secomeendalidny otie
thickness 0.75 mm, minimum buffer volume intemal 250 ml, and minimum bufTer Depastmental Experts and.
volume external 500 ml, gel tank dimension: 20 x 13 x 16.5cm_ Injection molded unit, approved by the Equipment/’ §

Furniture/ Any other Matenal|
Funal Procurement
Commuties in Its meeting

compact design, complete umt includes Electrophoresis tank, casting module 2-set,
glass plates 5-sets, 0. 75mm spacer 4-Nos , 0.75 mm 10 tecth combs 2-Nos., one gel

plate. alignment cord, Glass plate separator and instruction manual, held on
Optional for above if required:- 27-09-20106

Electrophoresis Power Supply, compact, space saving & light weight design, touch
pancl, audible & wisible alann, status alarm, constant voltage or curvent, safety features
includes, no load detection, over voltage protection, aulomatic recovery afier power
failure, dimenston 320x240x73mm, digital voliage range 10 - 300V in | Yolt step,
current 4400 mA in ImA steps 75 Watt max, designd parallel outputs, with tiner

control 0-999 minule, operated on 220 Volis

CH/BEL- |UV/VIS SPECTROPHOTOMETER 1 ]8§ 1,810.00 | 104.50 189,145.00 3,762.80 192.927.90| — | M/s Pakiech Instruments ‘Selected ay per
0z Single beam spectrophotomeler with Split Beam Technology (SBT) Cempany, Karach: resommendations of the
Features Departmental Experts and
Outstanding long-term stability, excellent signal-to-noise ratro and best energy spproved by the Equipment/

Fumnture/ Any other Material
Final Procurement
Commattee 1n is meeung

Holmium oxide filter for automatic wavelength calibration
Quartz coated optics
Highly precise imaging conditions due (o aspheric oplics

g beld on
Second cell position for measuring turbid samples 27092016
Absorption, Trunsmission,
Wavelenyth range 190—1100 nm

Spectral bandwadth: Fix 1.4 nm
Scanning speed. 12000 nm/min
Technical standard:

Tested and designed to be complaint with the legal requirements for laboratory
instrumentation and developed and produced in compliance with 1SO 9001
i Instrurments are certified to comply with the requirements
of the EMC standards and bear the CE mark
Photometric display:

Range of the soliware: Upto BA
Photometric Range -3A 10 3A

Specual bandwidil: fix 1.4 nn

UV- Resolution (Toluene-Hexane) = 1.6
Wavelenpth aceurucy

(Deuterium line at 056nm ). £ 0.1 nm
Waveleppth reproducibility

(with Helmiun oxide filier)=<0.02 nm
Photomelri¢ accuracy: + 0,003 A




Desiription / Specification of items

Qty

Unit Rate

Exch:
Rale

Caost

P-1l

Total

Local

Name of Vender

Photometnc reproducibility: < 0.0005 A

Stray hight <003 % T

Baseline stabihity at 500 nm: <0 0001 (RMS)

Longterm stability at 300 nm: 4 0.0005 A/h

Scanning speed. 12000 nm/min

Camplete with Software, Computer and 2 Glass & 2 Quartz Cell

CH/BEL-
0l

TRINOCULAR MICROSCOPE WITH DIGITAL CAMERA 32"MONITOR
Compound Biological Tninogular Digital Microscope with Camera and Software
(5.0MP), Touch Screen LCD and Infinite Opucal System are ideal instruments n
biological, histologtcal, pathological, bacterivlogy, immunizations and pharmacy field
and can be widely used in medical and sanitary establishments, laboratones, mstitutes,
academic laboratorics, colleges and umiversities. Infinite Optical System Serdentopf’
Trnecular Viewing Head, Inclined at 30°, 360° Rotatable, [ntespupillary 50-75mm,
Light Distnbution. 20:80. WF10~/20. Infimty E-Plan objectives 4X, 10X, 40X (5),
100X (O1) (S). (Plan 20X & Plan 60X(S) are optional) Backward Quadruple
Nosepicee, Backward Quintuple Nosepiece (optianal), Coaxsal Coarse & Fine Focusmy
knobs, Travel Range: 26mm, Scale 2um. Stage Size: 145 = 140mm, Cross Travel

76+ 52mm. Abbe condenser NA 1 25 with Ins Diaphragm Two Shde Holder,6V/20W
Halogen lamp, Brghtness adjustable LED lllummation can be supplied upon request
blue (Green and yellow filiers are optional , N A0 9 (Dry) Dark Ficld Anachment
(optional), ment wiit Phase contrast uni. Polanzing attach. Polanizing Attachment umit
Analyzer/Polanzer (opuional), With Infinite Plan Objecuves 107 /20~ 140~ /100«
antinnall Fai

Fluorescence unit (three-hole shide) (B,G, 100W mercury lamp )

Digital Camera Specification: Dual-core 1 5GHz9 7inch Color LCD Touch Sereen
(10247768) Display range, RAM 1GB DDR3, ROM 2GB

Support External SD Card(Come with 8G), Maximum Capacity Up 1o 32GB
Camera

Sensor 1/2.57 (4:3), 5SMega Pixel Color CMOS Sensor, Apnina MT9P001
Resolution: 25921 = 1944V, Pixel Size' 2. 2um = 2 2um, Dynamic Range: 66 5d13
SNR 40 5Db, Sensitivity 0 53V/lux-Sec(550nm), A/D Conversion: B bit

Frame Rate: 1280 « 720@15(ps, 640 « 480@30fps

Shutter: Electronic Rolling Shutter (ERS)

White Balance: Auto/Manual

Exposure’ Auto/Manual

Network

WI-FI, Bluetooth

1o

USB/Mini-USB (OTG), Support USB Keyboard and Mouse, SI Memory Card Slot,
DCSV Power Supply

On/OIT Bution

Mechameal LCD Screen 360°GHonzonal/ 90° G Vertical
Operating System

Android 4 2

Software

Butld-in Microscopy Software (Measuring and Pariicle Analysis)
Stand

Power Adapter, HDMI Cable. BGB SD card

1]s

2,835.00

104.50

296,257 .50

592515

302,182 65

M/s Paktech Instruments
Company, Karachs

'Selected as per
recommendations of (he
Deparumental Experts and
approved by the Equipment/
Furniture/ Any other Matenial

Final Procurement
Commuttec in 1s meeting
held on
27-09-2016




e ST Cost . 3o
Mo Description / Specification of items Quy Unit Rate K E Name af Yenten
: (.g_de : : ; Rate Pl P-il Total
ACCessones.
0 5+ eyepiece adapted®23mm), $30mm and $30 Swm adapter nngs
Optional (nust be purchased separately) 0.4mm stape nucrometer, 0 Olmm stape
micrometer -
- To be re-fendered
CH/BEL- |DIGITAL REFRACTOMETER | N/Q - e - = - bty !
04 With a simple, imuitive touchsereen all results and user management can be
operated on the devace. The unit incorporates an integrated SQL database, [or storing
data, and allows for aceess via o netwark or standalone PC
The DR6000 has an integrated Peltier thenmostat for efficient temperature
control, allowing very short measunng Dmes ol MAXINUM accurcy
Easy cleamug of the probe
Interface und software package for full GLP compliance
Four standard models are aymlable i this senes, varymg according 10 range resolution
and accuracy
CIVBEL- [COLONY COUNTER 113 135000 | 104 50 141,075 00 2.82150 143,896 50| - | M Pakuch In_ur.-menn ‘Selected as pes =
i tand held porable + Low power conssmption — Ligit weight and cotnprast m stze and Company, Karschi ‘““”“M’d“i“'” “Z o’
ase Mo controller bascd 6 digrt (99997) LCL counter - Bush i buzzer, marker zni'::’d B e B "
The imsttseerd Kt \.-ra:nml 2y Adagror b) 6 chgt Marker pen ) Marker pen set i:-;;:wc Ay other Matersal]
(Gaen) Warramty cerficae  Instruchon manual Fanal Procimmait
Materiad 5% 304 Pen  Alumissm e ot i e
hetd on
ZTA-2016
CHVBEL- [ALTO PIPETTE 4 NI - - - = = - T b re-tendered
L
z FOOD PROCESSING AND SUGAR TECHNOLOGY LABORATORY
(CHFPSTIApH METER 4% 60000 | 104 50 250,800 00 5.016.00 25581600 — | Ms Pakiech Insruments “Sclecied & per
@1 Dngital Bench Model Microprsceisor Comtroiled With paraliel Temperzture indication, Company, Karachi recommendatons of the
P Ramge -0 10 20 0 +0 005pH. PH Eesolution 0.005pH, MV Fange £1200 HmV, Depanmentad Experts snd
fcpuracy mV =~ 0 dmv, Amomanc Temperasre Compesation, Temperature Range - epproved by the Equipment/
510 ~105 0°C Fumnaore! Amy other Mazeral
Temperature accusacy 20 1°C with twodthree Pomt Cahibration System, Ca:;?:__;:f‘:’:"mz_ns
Batiery operated ax well as operated i
uhd on
With 220 Valts Complete with followang acecssones - :-,.7!-,%;“0
3 Black Electrode stands with base
b) Plastic Beaker 50 ml
¢) IMKCL Solution 50 il
d) Calibration Standard solutions PH 4, 7 & 10 $0ml each
¢} pH Electiode precision Typs with Bult i Temperature Sensor
Complele Package




T - : : : :  Cost :

liem, i . Exch:

ER G g Description / Specification of items ; ] Unit Hat ! 3

Code | ; el b, ¥ Hate e w1l Total e

- e - - T | Ms Pakieeh Instroments

CIFPSTLITHERMOSTAT LAB, BIOREACTOR-SINGLE WALL DISH ROTTOM 1 |€ 2680000 [ 11685 | 3,116,38500 62,327 10 3,178 692 30 M :” %‘i_ ebitag

0 VESSEL J- LITER

Femturey:

Interchungeable mpeliers provide Nexibility for dilerent cell types
Colour touch screen and graphical user interface for easy operanon
Real-time trend dita recording ensures best fenmentation perfonnance
2estige DO cascade for precise DO (dissolved oxyvpen) level control
Ethemet remote control  alulity  allows you navipate and  opemte  your
fennentanoen pracess from your deskiop, No addiienal software required
Low voltage DU brushless motor
Quick connectons lor easy operation
4 buihan assipnable and programmable penstalic pump for avtomatc pli,
Antitoam and feedng control
Automatic process allows 1o setup your 15 steps propgrammable control
Munual process allows you to run individual parameters independently
Full accessones are offered as a standard package
‘Technical Specifications
Vessel
Workuig Volume (hiter) 3L
Total volume (hiter) 3 8
Construction of Matenal Borosilicate glass « 316L stainless sieel for headplate and all
fitlings
Cantrol Unit
Control Panel: 10.4~ Color 1ouch screen mterface
Communication Port: Remole control through Etherner, Data export through USB pon,
RS~485 port for system extensions
Program storage: Upto 59,994 process programs
Log data storage: Upte 100 process menitonng data files
Cabinet matenal: ABS front panel and painted ttem housing
Dmension: Footpnnt: W x D - 15757 x 19.697 (400 mm x 500 mm), Height 29.147
(740 mm)
Rated voliage 220V 50 - 60 Hz
Acration
Inlet gas flow-meter O | to 10 LPM
Sparger Onifice nng
Baffle Removable 316L stainless stecl baffles
Temperature
Control System Thermostat System, Built-in heat exchanger (400W heater / water
circulation pump, Automatic cooling water valve®
Range 5°C (41°F) above coolant upto 60°C (140°F)
Resolution 0 1°C
Probe Platinum RTD probe (PT-100)
Conrtrod mode Manual or Programmable 15 stepa PID control
Agitation
Dnive: Removable 1op brushless motor
Speed range: For lermentation and cell cubiure




Descripion ¢ Specification of irems

‘Unit Rate

Exch: |

Rate

Cost

TH

o

Total S

T For3w T 390 - 1200 e
Foe 100 30 - O rpem

hapelier: Two Bmgeiier nypes:
F«W'}p&&hﬂﬁMRﬁ-\m-hpﬂawuaxM
ool mode: Mamesd or Programmable 13 steps PID coatol

aHl

sge: 240 14 pi. Resoteton: 000 pH

emirod made Nxezal Acd st pﬂgmlbieiisa:psl’mcmn'aluuh dy

2-s1age DO de resp {op under | or process mode)
2 1 or d agi speed

Substrate feeding stratcgy

Foam

Probe: 316L, stainless steel protector with insulated teflon 1ube; on/off control
Peristaltic Pump

Motor type: Precise stopping molor. minimum speed 15 | rpm

Speed range: 0 to 65 rpm

Resolution: | rpm

Control mode: Manual or Programmable 15 steps feeding control; pump can by
assigned for Acid, Base, Antifoam and Substrate

Exhaust

Device type: 3161 stainless stee) condenser

Utilisy requirement

Power Source: 210 = 230 V, 50-60 hz with electrical safety cutofl switch

\Water Source 2 bar maxiinwin (29 pei), water supplied to fermenter must be at least
15"C below sct opernting: lempernture

Air Source i

1 bar maximum, must be dry, oil-free and filtered

For 3-5L minimum pressure 0.1499 kp/em2 and wir flow rale 60L/min

- |For 7-10L. minimumn pressure 7.0 k/em2 and air Now rate 120L/min

Sierilization Autoclave: size of (he autoclve wnnee chamber must be able 10
accommodate vessel with condenser antached




pecification ofitems oyl unterae | BN BCUIE S
A e e i ST SR S Rt | o e T R R R o ! =
CIUFPSTLIMAGNETIC STIRRER WITH HOT PLATE 1 ls 598.00 | 104,60 82,491.00 1,249.82 63,740.82 WCPnku::h I";::.'i:::m
S0 [Temp $50.1500 min OmpRTs
ACWEPSTLIDEER FREEZER 118 13,600 00 ] 104.50 1,421,200.00 28,424.00 1,440,624.00] - | M5 i'.lklcdl Instrumenis
64 |2-% Temp Ranges Company. Jeurh)
Final Procirement.
Commairee u 1S mecting : 8
heldon
27:09-2000 ¢
CIVFPSTLIUNIVERSAL OVEN PRECISE DRYING 118 2,500.00 | 104.50 261,250.00 5,225.00 266,475.00| — | Mis Pakiech | t ‘Sclecied a per
08 Company, Karach: recommyendations of the
Departmental Expervand . |
approved by the Equipment/
Fumiture! Any other Materal] -
Final Procurement. |
Commutice in its meeting
held on - i
T 21-09-2016
CH/FPSTLIADAPTIVE MULTIFUNCTIONAL DIGITAL PID- MICROPROCESSOR| | NIQ - - - - - - T be re-tendered 4
06 CONTROLLER WITIL HIGH-DEFINITION TFT-COLOR DISPLAYS
Temperature range 5°C above ambient up fo +300°C
Single DISPLAY
natural convection
adjustment of pre-heated fresh air admixture by air flap control-in 10% steps for
each segment individually
self-diagnosties for fault analysis
digital timer adjustable from | minuie to 99 days, 23 hours
Multiple Over temiperature Protection with audible and visual alanm
Interior Stinless Steel & Textured Stamless Steel Casing Operated on 220volts,
UN Series ;
Capacity 32 Lit. interior dimension; 400 x 320 x 250mm with single stainless steel tray
" [CI/FPSTLIDIGESTION UNIT 1 N/Q - i 2 .
07 Traditional Kjeldahl Digestion Units for nitrogen analysis and protein determination, i % To be re-tendered
with an aluminum heating block that offers an excellent thermal homogeneity, with a
| working temp ¢ ol 450 “C




it ; ks A - Exch: Cost
; nmrlpﬂml-.Spe,dﬂntinn of items Qty| = UnitRate 3 -~ g - s
et : : B i ‘ i Rate Pl Pall Total
CONTROL UNIT FOR ACID DIGESTION 1 NIQ - = = =
Specificaton for Microwave Digestion System The mecrowave digestion sysiem should enable
raped  digesyon of samples  such &, naturalsymihecte  polymrs, rubbers,  ceramics,
gamcinongamc  compounds. roble metaly (PGM), e The digestion system should nclude
i emrwmiummmmmu- d of temperature and
od meer e uermaioos safery samdards. Marowsve Digeston Ust The
b ocr e WETRIG PUNeRT shiadd Bl 400 watts of moeT Ssmmddmw&-mm&
;ﬁwzgmi.ﬁmuairmm The sveom shockd have mbult
ey PYESSE 10 CEEGER WO SNPORIE w0 eus I bansndous furmes 23 well a8 50 cool
bine wraels Cmmmaﬁmumm Ao shesid ot ope before e vesseis
nMWug&mruma‘m Exermal coulmyg Soviocs VEL WSS
m:ﬁmmnmmwmm Sqymom shoukd wmEmd W
W—_ e R Lom -ghumklmwm:zsm
s BITESSE S e T—— e T ] work 4 the bnghes openEmg
o == =i g ﬂxiﬂmutmnﬁnm
de»aﬁﬂﬁn Roser The mmem sooukd have pproprms roscrs fx]
digrs g g ﬁmmm%#m@mmnm
b seancis capeibie of mendlsg cITTRC MOmRCTESTT wd e frameoaly
fyessel Mo of vemrls 08 o mavT Vaione 100 mi or moer  Mpossom e 100 bar
o more Maummom SETDERLE 300 °C o more o = ¢ pressaTe
<) *C o1 more &t 60 b or mome The maxmom semperatire &4 PTESKST peramoiers shoukd
e prmmiancously svasiible Seasor There should be provisan of measarTment :
o pressore and wmpermst © the mdredusl digemon vessels The prossure and lemperanae f
vﬁhﬂﬁudé'uéswhydmm-mﬂ! hnﬂrmﬂnﬂmh&fuﬂ:bwmlaﬂ
should be user propremmmable. Mwmmmzdmcum,mum
| compicte user safety and precise reaction coatrol The pressare should be momimored, displzyed
and documented fur cach run
CH/FPSTL{SCRUBBER 1 | CHF 30,200.00 106.31 | 3,210,562.00 64,211.24 3.274,77324| — | M3 Pakiech Insiruments Selecicd as per
09 Compuny. Karachs recommendations of the
Departmental Expens and
approved by the Equipment/
Furmitures Any other Matenial
Final Progurement
Commtiee in L5 meeling
held on
27-09-2016
CIVFPSTL{TEMPERATURE CONTROLLED POLYMER REACTOR | | CHF 48,10000 | 106 31| 5113,5611.00 102,270.22 5215781 22| -~ | Ms Paktech Instruments ‘Selected as per
0 opt Company . Karach: revommendations of the
CHF 9,94000| 10631 1,056,721 40 21,134 43 1,077,855 83 | -- Depanmental Experts and
approved by the Equipment/
Furnuture! Any other Material
tinal Procurement
Commuttee I its meeting
held on
27-08-2016

s BN "



Item i i f
el Description / Specification of items

2 xeh: Cost
Qty|  Unit Rate lfz“h'
ate Pl Pl Total
CHAPSTL{COMPUTERIZED CONTROL AEROBIC DIGESTER SCADA AND PID I | €
11 CONTROL

19,20000 | 11585 | 2.224,320.00 44,486 40 2,268,806 40
Bench top Unit

Name of Vender | Rema

Local

M3 Paktech [nstruments *Selecied ds per

Company, Karacht recommendations of the

Deparimental Experis end

approved by the Equipment! s

Bench-top unn Fumitare! Any other Material B

Anodized alummum strocture and panels m pamted steel. Man metatlic elements Final Procurement

A Al Commites in 14 meelng
held on

27-0u-2016

Diagram in the front panel with similar distribution to the clements in the real unit

2 Packed reactors (anacrobic digesters) that may be operated in senes or parailel Now|
arrangement Lach reactor has 5 litres capacity

Reactor packing: 25min . dianeter Bio-balls.

For each reactor: healing jacket with PID Cantrol from a lemperature sensor

2 Feed penstaltic pumps, computer controlled. (50 ce/mn ).

2 Volumetne tanks, lor collecting and measurement of the volume of pas produced
Temperature control

5 Temperasure sensors, “J7 type. range= -60° Cio200¢ C

2 pH sensors.

2 Water low meters (0-50 cc./min )

Thermostatic bath (heating resistance, compuler controlled), up 10 90° C

Water circulanon pump, computer controlied, for the thennostatic bath

Buffer vessel (} linre capacity)

The complete umt includes as well

Advanced Real-Time SCADA and PID Control

Open Control + Multicontrol + Real Time Control.

Specialized EDIBON Control Software based on Labview

National Instruments Data Acyuisition board (250 KS/s kile samples per second)
Data Acquisition Board

The Data Acquisiion board 1s part of the SCADA system

PCI Express Data acquisition board (Nanonal Instruments) 1o be placed 1 a compuier
slot

Analog input Channels= 16 single-ended or 8 differential Resolution=10 bits, I
65536 Sampling mte up to- 250 KSis (Kilo samples per second)

Analog output, Channels=2. Resolution=16 bits, 1.1n 65336

Digital InputOutpus: Channels=24 inpuis/outpuls

PID Computer Control + Data Acquisibion Data Manzgement Soflware
CH/FPSTLIANAEROBIC DIGESTER

12 Lab. scaie fully awlomatic/ computer controlled with application software -
CH/FPSTL{SHAKING INCUBATOR 1 N/Q
13 Dhal iy draulic thermostats 50 1o 1600 rpm shaking speed Temnp vanation from 0 1o 100

To be re-tendered

To be re-tendered

S e e B e e SRR



MILRO‘I'U('R (MI(‘IID CEN"'NFU(‘.
DIGITAL

ROt A.000 Tpay (in 10h fpan tmmm.lwlm weel i, with wninled aul, iippendort Mini

E) A0 60 !AM!‘I !.s.m 14,000 RPM,

UFPRYLIW

ARY VACUUM EVAFOILATOR NQ
§300W: henting power, 20-270 v rodation speed finge, 20:1B0C bath {emperature
Alinin hnm-nil olwt-
AT, Mi L1

HYDRAULIC BENCT

mmm&umwmuuhmmmuw

Bulfwonininad serviee uni). The

e ot be saimroted (e fight weotgh ntant glaas einforeed plasiy &
iy by drailie barah must have wde dl-nld lM)\I' Fl.ﬂ“’ V(l!;lfhlﬂ‘l'lll(' TANK) 10
. fouppon the y o At poudd thiw following i

| [ The ydiie benh. sbodld uunﬂouﬁdﬂ.wnﬁw Ay pansibly lsakage for & Juny lime.
-ﬂll l’vmr Profetlon udm sl Elevirie buanrdy,

Pump (.umlMTyp max fead 21m H20,

Ma o 1 1305

Note: Submersive: Bumps are ot teeomimended m s ligh flow discharge rate, the pump can,

Joweasne dry smd msy discards s wich

There May be tequirement of experuments sting differem

\heréfiors Centrifupal pumg  highly revommernded

Mustor tanog, 0 J6AW st fret

| Sump tank capasity - 250 aers

“Jrigh Now volumetric tank 4ULieTs

Low flow volumptric tank oliders

| ienght of sworking surface . | Meter sbove flooe lewe!

“|The Hgdr-uhe Dench should be equipped with Uﬂ“uh- Munemeter roy Hmh fow volumetie
hank. 1o uff Nlow disch |

W the same (ime,

Exp for
Hvekeanlic hereh :

A (O iy L C d on Jlydmulic bench either by mounting the equipmenix
on Low Flow anumun: Tank or larger equip dalone type req the services of]

Hydruulic bench fol Walat minagement and Flow rale measurement.
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Exchs

CL/FML-
0z

BERNOULLI'S T1 IEOREM DEMONSTRAT 10N
+ pemonsicanng Bernoulli's Theorem and ns b

mlalions
* Directly measurini the stane and total head

Unlt Rote

Rate

Cost

-l

P11

Total

Name of Vinder

Reninrks

CH/FML-
03

distribution alani a vemuri be

* Determining the meter cocfiicient al various flow rates

Technicul Specification -

Manometer ranae -0 1o 300mm

Nurnber of manameter tubes - 8

‘Throat diameter  10.0mm, Upstream diameter
1 instryam taner |
Impactof Jet

* Measuring the force
momentum theory
Technicul Specificatian -

Nozzle diameter  fmm

Distanice between nozzle & target plate
Diameter of target plate  Ioma
Target plate

25 Omm
4° Dinumaream taper 217

exened on different targets and companson with the forces predicted by

Z0mm

~180 " hemmiphencal target.-

FLUID PROPERTIES AND HYDROSTATICS BENCH

This equipment should be self-contained and mobile umt for

120 " warget (cone),-flat targel, -300 Target

To be re-tendered

demonstration of the
properties of flwds & hydrostatics and mounted on a sieel-framed bench fitted with
CASIONS
Tlis cgquipment should be bench 1op incorporates a recessed plastic sink & a vanety o
uld be incorporated the umit including a wniversal hydrometer,
range 0.70 10 2.00 falling sphere Viscomeier. hook and pomt pgouge, hydrostatic
us. Pascal's apparatus, double scale level balance with displacement
vessel: bucker and eyhinder wnetacentric height apparatus, direct reading baroinetey
range 385 10 790mm. Qia) pressure gaURE TANES 0 to 200 kN/m2 (kPa), dead weiph
pressure paugs calibrator with weghts. hennometer range -5°C 1o +50°C
{hese devices should be allow a Ml range of 18 experiments camed oul, demonstratingy
the properties ol Duids, the elicets of stalic pressurc, the operation and application of
3 ) ¥ T L [
A comprehensive manupt shonld be included describng how the expeninents nre
performed as well as liow 1o comimigsion (he equpmen
e Z 2o
L/niversal hydrometer = ranpe 070 to 200 sub-divided in 0 01 intervals
Falling sphere viscomeler L AOnin tube diameter
tydrosiatic pressure; Comprses connter-bial
pivoted on knife edyes dl 15 centre of are
Direet reading barometer © With cony
790mm subdivided in 1mm interval
100man dial pressure § mange 0 1o 200 kM/m2 (kPa) & equivalent head gauge of water
o NEes

Dead weight pressure

anced precision  quadimnt apparalig

pensated silvered metal soale gange 5HS 10
s includes tiennometer

cwith 2% 172 K, 1K and 2172 kg weighisgauge calibrator
Lever balance

. 178%mm digmeter pan, hook for use in buoyancy experimoits, anti-
parallax cursor; double scale 0 to O 24kg and 0 10 1.00kg

Thermometers range -3°C to +50°C

The provision of practical Insiruction exercises demonstrating the principles of fnid
mechanics, in particular:

To be retendered




Deseription / Specification of items Q| Unit Raee Fixch: i 'g Name of Vander
. S , ‘ ; Rate P Pl "Total

VUnderstanding the properties of fluids:

» Determining the density, specific gravity & viscosity of diiTerent licpuids

» Observing the effects of capillanty

Understanding the effects of static pressure;

» Demonstrating that the free surface of a static hquid is honizontal
» Siudying the effect of flow on a free surface

» Measuring changes in liqud level
» Studying the re

lationship between intensity of liquid pressure & depths
» Declennining the position of the centre of pressure on a plan

Studying the eperation and application of pressure pauges
und manometers:

» Using n direct reading Mercury baromet

» Measuring air and water pressure using manomeiers

» Comparing results obtained from vanous devices

» Calibrating aBourdon-type pressure pauge using o dead Weight pressure pauge
calbrator

¢ swrface

Investipating the buoyancy force and stability of Moating botlies:
» Venfying Archimedes’ prnciple
» Determining metacenine beight
‘These devices should be allow a full range of 18 expenments oul, demonstrating the
properties of fluids. the effects of siatic pressure, the operation and apphcation of
pressure gaugcs and Manomelers the investigation of the stability of floating bodies

‘ 4 HEAT TRANSFER LABORATORY
CHMHTL- [RISING FILM EVAPORATOR
ol A floor staoding. single tube, nsing film cvaporator
approxmatcly 10 hitnes/hr Hy gremic construction mn stainbess steelborosihcate glass
sllows small scale prodacton of concentrated (ood products, parvcularly evaporated
il The evaporator fube is 1 36m long giving 2 10tal heat \ransfer area of 0 08Bm2
Sicam &t vanable pressures up Lo 1 7 bar is the heat transfer medium employed A glasg
elbow at the top of the evaporaior 1ube allows (he vapourliquid phases to be seen
cniening 2 swRless sieel B5Smm duameter cyclone separator The vapours enler a vertical
shell and tube condenser and condensate 1S collected in a § live glass collecting tank.
The liquid phase from the separaior i5 also collected in a § litre collecting tank
A digphragm Type vacuum pump allows
ibelow if the co oms are re-0

X enl
'V

= = To be se-tendered
capable of @ throughput of

operation a1 pressures down 10 200 mmHg and

d Clean-in-place 1s facilitated by 8 posive
ent pump, the collecting vessels being cleaned by multi-directional spray
nozzles Feed to the cvaporator 13 by gravity from the 30 litre stainless steel feed 1ank
{hrough @ variable area flow meter Temperalure sensors allow digial display of six
relevant temperatures which can alse be monttored on an optional
Waterproof to IP55.A user mstruchon manual provides
maintenance details 1og

data logger
installation, commssioning and
ether with suggestcd project exercises

e




| Code

[ em

" Description / Specification uf items

Exgh:

CIim.-
UH

TEAT EXCHANGER PROC ESS CONTROL SYSTEM
[V] Laboratory test stand for control enganeening ex

Qty

perments baseid on the examnple of
hent transfer

Unit Rate

Rate

.

Cost

P-1

-1l

Total

Name of Vender

CHAFTL-
[Lh)

2] Pump 0.15kW, 2700rpm, tread max 4 3m, Tow rate '

13) Cirewlating puinp GOW, Am, 4 2m'h
(4] ¥an 250W. 0 207m%s, i A300
151 Venter 2kW

(6] Plinte heat exehimper, mos 6ARW
{7} Indusrial unlves sl comrolier, ¥,
L)) Prenmpticnlly upernted aehmon vilve

(91 Supply vink FRL, wnmssndependant

110] Steel wibe support kin be moved on castors
111] Ixwah FHODXT 50k | ROUmm, approx 218k
COMPUTER CON TROLLED THERMAL
ANI GASES UNIT WITH SCADA
Nenclisiop unit

PLL I, PID confipurable

CONDUCTIVITY OF LIQUIDS
AND D CONTROL TCLGC

T be re-tondered

CHMTL-

Anodized aluninunm staciure and panel i paimted steel
Main metallic lements in stnin)ens sieel
{iagram in the front panel with sunilar diginbution 1©
Alyminum body {eyhinder) with
relnperation walet

Ve elements w the real wmt
brass jackel that contans e test Nnd snd the

Vanable heatng clement (in the eyhinder), computes controlied, with

W, temperatuie imas 150°C) The power s measured by a senso!
& Tempetiture Sensors. Lype =17 (hagh precision)

Water [low SCnEO1, FNES 025051 /mn

Water flow regulation valve

Synnge

e complete unit includes as well

Advanced Real-Time SCADA and PID Control

Open Control + Multicontro + Real-Time Control

Specialized Contro} Software based on Labview
National Instruments Data Acquisibon board (2

PID Control, (150

50 KS/s. kilo samples per second)

EXCHANGERS TRAINING SYSTEM. COMPUTER CONTROLLED.| |
Base Unit:

i be rr-tandeted

This unit 1§ comman for Heal Exchangers type ~TI and can work with one or several
exchangers.

Anodized aluminum structure Pancl and man metallic clements in stanless steel
Diagram in the front panel with simlar distrbution tha
Siginless steel tank equipped with
Electnc yesmstance

‘femperature sensor lype =1 1o measure the water temperature
Level switch 1o control the waler level of the tank
Stainless steel cover Lo wvoid the contac
1o allows us Lo visualize the water level
Dimning waler valve

Centnfugal pump wih velocity adapler

{ the clements in the real unit

¢ with the hot water o this coves exists an hole

and even 1o sl the tank

To be re-tendered




ey s Exch; : ; _ 'g Nameof Vender |
Due “ﬁpnf&_mﬂfmﬁm‘q{nzm ! Qty|  UnitRate Rute ] ST ; T _ }
7 Flow sensors, one for hot water and the other for cold water.
2 Control valves. one to control cold water and another one to control hot water
L1 Ball valves that, depending on how do we manipulare them, they give us paralle] or
Nerosscurrent flax i the exchanger
Comrol Joterface Box
Thuis coatol toierface 75 common for Heat Exchangess type ~T1™ and can work with one
o several exchasgpers. .
cmmmmmmmm&mmﬁ.duﬁ&m )
g hmmmm:l&cﬁ,hnm umderscandng by
sadoe
£ it doesy sespective sgnals, mr props aprianed for -10V 1n ~ 10V
TUEENOST DT
CILSITL. ICOSCENTRIC TUBE HEAT EXCHANGER: 1 = = = = - 5 2 Toleimiatan
H 5 P Qe BTN ?mmmm;mm@mmm
gy = B g panr wdly T S S e encmmeTs T e Tl ant
: izmmmWaawuuushnmmm:kmnm )
L wchange ol 1= 2 X 03~ im
Tnnerna tuie
imtervial damerer. D imt v 16 ¢ H-del Boowe Semetcr Dex =18 » §0-3 m Thackness =10
o
et wxmsdor imtevnal mea Al 0 G503 m2 Viea wansier exermal mea Ac= 0.U565m2
xternal tube
\nteomal diameter Dt = 26+ 10-3m. Extenal dismeter D ext = 28 = 10-3 m. Thickness = 6+
10-Im
6 Temperature sensors.
4 Fleible 1ubes ta connect the exchanger with the Base Service Unit
Plate Hea) Exchunger:
Anodized gluminum structure, Panel and main metnllic elements in stanless steel
Diagram in the front panel with similar disteabution that the elements in the real uni
Formed by corrugated stainless steel plates
4 Ports or conaections of input and vutput of hot and cold water
4 Temperature sensOTs.
4 Flexible tubey to connest the excl with the Base
CHMTL- [STIELL & TUBE HEAT EXCHANGER: 1 |€ 2,321.00 | 11585 268,887.85 5,377.76 274,265.61 | -- | M/a Pakiech Instruments Selected as per
06 Anodized gluminum struciure, Panel and main metallic elements in stainless sieel Diagram in Company, Karachi recommindations of e
ihe front panel with similar disiribution’ that the clements in the real unut. Formed by whes of| Depanmental Expens and
stanless steel with hot water circuluting for the interior 4 segmented bafMes located approved by the Equipment/
) \ransversal in the shell. Exchange length of the shell and each tube: L« 0 5m Fumiture’ Amy other Matenal
. © Firal Procurement
Interior tube  Intenal diameter: D am = 8 « 10-3m External diameter Dext =10+ 10-3 m Commutter in s meeting
|Thickpess «10-3m Internal heat transfer area. Ah= 00126 m2 External heat transfer area for held on
cach lube: Ac= 00157m2 31.09.3016
Shell. Intemnal diameter Dinte = 0148 m External disneter D exto= 0 160 m Thickness =
6> 10-1m 7 Temperature sensors,
4 Flexiblé tbes to conmect the exchanger with the Base Service Unit




ltem

: : Dr;sc iption £ § .it‘ tion of i ; Unit Rat Exch: S . g
Code ] Y pecifica . on of 1tems Qty nit Rate Rate = = Tofal
CHMTL- [COMPUTER CONTROLLED HEAT ENCHANGER SERIES MODULES: 1 - - - - e iz

07 Linear lleat Conduction Module:
Anodized aluminum struciure Panel and maim metallic clements m stunless steel
Diagrum in the front pane! with simalar distribution that the glements i the real unit
Lieal conduction medule consist an
Inpul heat secuon
Eleciric heater with contraller crecan
4 Temperature sensors distanced jUnun
Relrgeraton section with a surface cooled by water and 4 Temperature sensors distanced
i0mm
(entral secuon
AW ith brass of 25 mm ol duaneter
With brass of 10 mm of diamerer
With sambeds seel ot 25 mm of hlameta
3 Twnperature sensors distanved 10mm
Digital wattmeter of 0w {20 W

CHAITL- [RADIATION HEAT TRANSFER MODULE: 1 ]¢ 594500 | 11585 688,728 25 13,774.57 70250282 | - | Mis Pakiech In‘sln.:::ni!

08 Anodized nluminum structure. Panel and main metallic clements in stainless steel Company, Karachi gty
Diagrani i the front panel with similar distiibution that the elements i the real uml. ¥ od by the El 1
This unit consists on a metal plate willt a resistance at one side and a Jamp n another I.-um” el o b .
side. Final Procurement
Lengthwise of the metal plate you can place the elements supplied with the unit Commifies in fs MESURg
Resistance that allows Lo heat and to study the radiation held on
The unit is provided w ith accessonies for light expeninents and radiation expeniments 7700-2016
L.ight accessones
Luxo meter that allows 10 measure the intensity of (he light in Lux or Candle
Filters, They allow to filirate the light in the expenments There are 3 Grey Neutral
Density filters, | Grey Neutral Density filter and | Grey Neutral Density filter.

Total Amount Rs. 18,801,643.68
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