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Annex C4_154 54A: Pilot and in-Situ Project details

A Pilot Demonstration Site for In-Situ and Ex-Situ Straw Management in

Province No. 1, Nepal

Problem Identification:

v

Straw management is one of the big issue and great challenge of the developing country, where Nepal
is not aside

In-Situ and Ex-Situ straw management technologies are lacking and not much adopted and are not
considered important

Managing the straw after manual or combine harvesting or threshing is tedious task; hence surplus
straw after domestic use (feed/fodder) are left out in the field to dry and preferred burning rather than

finding alternate market to sell

Strength

Terai dis}ncls of Province 1 are considered as the hub for cereal crop production of the country.
Considering only rice crop the production is 0.84905 million metric tons of which 1.49 million metric tons

is straw

DivisionAo! Agn'culturgl Engineering (DOAE) Is in Province 1 under Institute of Engineering with 25
academic and supporting staffs, 192 students studing agricultural engineering each year.

Project Objectives:

Main objectives of the pilot project are to:

1.
2.

w

5.

Create Awareness about the importance of straw.
Develop pilot site for demonstration on integrated st
for conservation of valuable natural resource.
Demonstrate the straw harvesting, in-situ and ex-situ straw. management technologies.

Utilize bulk volume of straw as alternative use by making compressed nutrient rich straw feed block for
feed as marketable commodity by modifying or developing existing semi/automatic straw compressing
or auxiliary machine of Krishna Danna Udyog (KDU).

Create awareness in environmental issues by burning of straw in field.

raw management (ISM). It will be the site to aware

Major Expected Outcome

1.
2.
3.

>

5.

Create awareness in the importance of straw and environment issues by burning of straw.

Establishment of Integrated Straw Management pilot site in province 1.
Demonstration of straw harvesting technologies, in-situ and ex-situ straw management in province 1 will
create awareness to concern personal and farmers. ‘

Bulk volume of straw will be managed by modified or developed semi/automatic straw compressing or
auxiliary efficient machine by compressing straw as nutrient rich feed block at KDU.

Detail project document for up scaling Iarge-scalé outcomes and impacts.

Major Activities During the Project Periods.

S N

o

Seminar, presentation, discussion on importance of straw and environment issues by burning of straw.
Form five-member coordination committee of the stakeholder.

Organize study tour, training and seminar.
Establish pilot demonstration site for Integrated Straw Management (ISM).

Purchase of necessary machines for straw harvesting (straw reaper, bailer etc.), in-situ straw

management (eco/happy seeder etc.) : :
Demonstrate straw reaper, bailer, eco/happy seeder and straw compressing machine.
Labour saving and efficient straw compressing or auxiliary machine will be modified/developed for

handling bulk volume of straw.

27
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efficient machine by compressing straw

project document will be developed for upscaling the technology.

8. petail

project DeSIA™:

= come 1:
of straw and environment issues by burning of straw.

project out
s in importance
of straw and environment issues by burning of straw in Morang districts of

aAwarenes
tput 1.1 Seminar on importance

OutplR ==
province 1.
1. Survey on Straw Status/Management in Province No. 1
entation, discussion on importance of straw for multiple utilization in different country and
rming of straw.
f the stakeholder will be formed to guide the project. Periodical

2. Seminar, pres
he plan and progress, and any amendment needed during the

different environment issues by bu

3. Five-member coordination committee o
coordination meeting will be held to discuss t
implementation of the project.

nar on straw harvesting technologies, in-situ and ex-situ of straw

utput 1.2: Study tour, training and semi

Output 1.2
districts of province 1.

management in Morang

1.0rganizing study tour, training and_seminar for farme
researchers, academician, policy maker, politician and i
Krishna Danna Udyog (KDU) of Morang District.

Project outcome 2: .~ . 2
Establishment of pilot site for Integrated Straw Mahagemént in Morang district of province 1
Pilot site for straw harvesting, in-situ and ex-situ b

rs, manufacture, business community national
nternational-visitors to Pilot Demonstration Site (PDS) at

Output 2.1
Key activities: - g w :
1. Purchase of necessary machiﬁes for Straw harvesting (straw réaper,' bailer etc.), in-situ straw management
{eco/happy seeder etc.) for Krishna Danna Udyog (KDU) of Morang District.
2. Train KDU staff in operation an:d' maintenance of stjr’aw réaper;"béiler, eco/happy seeder.
Project outcome 3: -~ - - e
Demonstration of straw harvesting ,teqhnoipgies, in-situ ahd ex-situ straw ménagement in-province 1 will create
awareness to concern personal and farmers. o . - .

cademic_iz;n,, policy maker, politician of Province 1 and

Output 3.1 Demonstration site for farmer, reseafcher, a

other part of the country.
Key activities: : ;
raw reaper, bailer etc.), in-situ straw management (eco/happy
n Morang district of Province

1. Demonstration of available straw harvesting (st
logy at KDU and farmers' field i

seeder etc.) and ex-situ (straw feed block) techno
No. 1

Project outcome 4:
Bulk volume of straw will be managed by modified or dev
as nutrient rich feed block at KDU.

eveloped

eloped semi/automatic straw compressing or auxiliary

Output 4.1; Labdur_.saving and efficient machine will be d

Key activities: g s _ _
1. Literature review and study of existing Straw‘-corhpressing and auxiliary machine i
28 :

n Nepal, China and India

26



2 isi i
Study team visit India to identify best technologies

3. ldentify the pr:
compreszing O;: :ziinrt problem.of the machines available at KDU. Design/modify testing St dieion
iy . lary machine by Division of Agricultural Engineering (DOAE).

put 4.2: Bulk volume of straw will be managed

Key activities:

1. Bulk .
devats V(ﬂume of straw can be managed to make compressed nutrient rich straw block for feed by modified or
ped semifautomatic straw compressing or auxiliary efficient machine.

Project outcome 5:
Scale up proven technology

Output 5: Develop Detail Project Document

Key activities:
1. Develop project document for up scaling large-scale outcomes and impacts.

Partnership and Coordination Arrangements

Stakeholder |- Department of Agricultural Engineering (DoAE), Purwanchal Campus, Institute of Engineering,
Tribhuvan University ' ;

Stakeholder lI- Krishna Daana Udhyog, Morang'Distﬁbt, Province No. 1

Stakeholder IIl - Former Directorate of Agricultural Engineering (DoAEngg) now Agricultural Engineering and
Post-Harvest Section (AEPHS), Department of Agriculture (DoA) under Ministry of Agriculture and Livestock
Development ) N

Stakeholder IV - Independent National Consultant

International partnership-agreement will be betWeqn. CSAM and DoAE (Stakeholder 1) of the project. The DoAE
will work as the focal point of the project and coordinating agency.among national stakeholder.

Estimated Funding Arrangements o
The total estimated project cost is USD 120,000. The 75 % funding of the project will be arranged from CSAM
and matching fund of 25 % from DoAE. "~ - ; : ; ‘
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Annex C4 148 48A: Decision of RMC formation
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Annex C4 148 48B: Rules and regulation for study leave
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Annex C4_155 55A: Campus Journal
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Government of Nepal

Message

I am pleased to know that Nepal Agricultural Engincering Students'
(NAESS) of Institute of Engineering, Purwanchal Campus is publishing its S
Edition of Technical Journal, "'THE AGRINEER 2019'.

Agriculture is the backbone of Nepalese economy where about two thirds of the
total popu!auon depends on agriculre for livelihood. Likewise, Nepalese
agriculture sector’ covers about one third of total GDP. However, our zgriculture is
not as modemized and diversified as we expected. In this context, promoting
agricultural products through effective commercialization and modernization i
main priority of the nation. Moreover, soil conservation, irrigation management,

pmwng. market w«u food sccurity and so on are even focused
mforovomil devel ;

_ ﬂtdls and capacity in agricultural ficld should be
¢ brain . unemployment and poveny. The
a 5. mechanization of agriculture and
quired for this. In this scenario. the

+ ior the publication of technical joumal
ulture and its role in Nepalese economy is
will further be the source of information

‘

ion and the socicty ahead.

s L
a1

Minister

Chalmam Khanal ‘Baldey
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Annex C4_158 58A: Liaison appointment Letter




Annex C4_157_57A: Consultancy Work
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MSc. In Water Resource Engineering Thesis List

Student Name Name of Thesis
Gokul Dev Joshi Performance Assessment of Mangadh Water Supply project
Kushal Pokherel Applicaton of HEC-HMS model on continous simulation in Tamor river basin
Ground water potential zoning in Morang District using geographical
Hasrat Ali Nepal information system and remote sensing
Simulation of rainfall runoff process of Kankai Basin using SWAT model: A cas
Mohan Karki study of Nepal
Performance assessment of aqua crop model for wheat in Saptari district: An
Lokendra Sodari application to irrigation management

Junga Bahadur Prasad Yadav

Surface water and ground water recharge modelling in Sunsari district using
Integrated SWAT model flow model

Sensitivity of winter wheat of Parwanipur, Bara at different temperature, Co2

Kewal Tamrakar concentration and solar radiation

Ground water potential zoning of Sunsari district using GIS and remote sensing
Mahesh Bhattarai by analytical hierarchical process

Urbanization and its impact on land cover change: A case study of Ithari and
Raju Acharya Butwal

Rainfall run off modelling using SCS-CN and Arc-GIS method in Muja khola
Birendra Neupane Khatri watershed, Dhankuta district

Water shed priotrization based on the morphometric analysis and sediment yield
Animesh Khadka using geospatial analysis: A case study of Tamor Basin

Binaya Kesher Khanal

Impact of Bheri-Babai diversion scheme on water balance of Babai basin with
and without climate
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1.TITLE
Development of Split Hopkinson Pressure Bar with a Computerized Hydraulic UTM.

ABSTRACT
Split-Hopkinson Pressure Bar (SHPB), also referred to as Kolsky bar setup is a
commonly used for high strain rate testing mechanical properties of materials at quasi-

static and higher strainrate condition. SHPB is suitable for high strain rate test in strain

rate range of 102 to 104 s-1. These high strain rate data are required for safety and

structural integrity assessment of structures subjected to dynamic loading.

As the constant parameters for testing are inbuilt in the software and cannot be
assumed, therefore it becomes essential to for setup suchhigh strainrate testing machine
in academic institutions because it will not only enhance the quality education, research
& development works, but also will cover all the material testing in the industries in
Nepal. Such types of material testing machines are not yet available in Nepal, it will be

one of the first central integrated material laboratory in Nepal.

For the complete setup, SHPB and upgraded Computerized Hydraulic Universal
Testing Machine (UTM) has to be combined for precision results where UTM will
provide Quasi-Static Behavior and SHPB will provide dynamic behavior of the
materials. This integrated research laboratory test is one of the most versatile methods
for determining the static & dynamic mechanical properties at different high strain rates

of different materials to obtain dynamic fracture toughness values as well.

The final results such as Tensile, Compression, Torsion, Bending, Transverse, and Tri-
axiality properties of the material obtained from the combined setup will be validated
by ANSYS.

Keywords/Descriptors: SHPB, J-C Plasticity Model, J-C Fracture Model, Triaxiality,
Stress-Strain.
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2. BACKGROUND AND RATIONALE

The advancement of science and technology is rising at a rapid pace around the world.
Technology development is one of the parameter which measures the advancement of
a country. Nepal is an underdevloping country in the world. For Nepal IOE is the center
of excellence which resembles as the IIT of India. But IOE is blamed of not having
advanced laboratory for research and development.

This proposal aimed to install the integrated laboratory on Development of Split
Hopkinson Pressure Bar (SHPB) with a Computerized Hydraulic Universal Testing
Machine (UTM).

2.1 Split Hopkinson Pressure Bar (SHPB)

A conventional split Hopkinson pressure bar (Kolsky) consists of a striker bar, an
incident bar, and a transmitter bar (Fig.1). The specimen under investigation is placed
between the incident and transmitter bars. The striker bar is launched at a known
velocity toward the incident bar. The impact generates a stress pulse in the incident bar
which travels toward the specimen. The amplitude of the stress pulse depends on the
velocity of the striker and its duration is approximately equal to twice the travel time
of the longitudinal bar wave in the striker[1]. In order to achieve the required stress
level in the specimen, the cross-sectional area of the specimen must often be kept
smaller than the bar. Because of the impedance mismatch between the specimen and
the bar, part of the pulse is reflected back into the incident bar as a tensile pulse, and
the rest of the pulse is transmitted as a compression pulse into the transmitter bar (Fig
2). Based on one-dimensional calculations it will established that the amplitude of the
transmitted pulse is a measure of stress in the specimen and the amplitude of the
reflected pulse is proportional to the strain rate in the specimen. Integrating the strain
rate with respect to time t gives the axial strain in the specimen, and all the experimental
data information will be sent to workstation computer. The results will be manipulating
using Data Acquisition Package Computer. The basic formulations of one-dimensional

wave propagation, the relations between the wave velocity, particle velocity and elastic
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strain in a one-dimensional bar, and the equations used to obtain the final stress vs.

strain curves using the Johnson-Cook constitutive model equation.

| Loading Device ‘ Bar Components |

Gas Gun  Striker Incident Bar Transmission Bar  Momentum Bar
o Specimen ¢
Strain Gages Strain Gages
Putes Shaper Momentum Trap

Wheatstone
Bridge

G’re-Ampliﬁer Oscilloscope]:(Ple—Ampliﬁea

| Data Acquisition and Recording System ‘

Figure 1: Illustration of Kolsky Bar (SHPB)

Figure 2: Split Hopkinson Pressure Bar (SHPB)[2]
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The split Hopkinson pressure bar (SHPB) is being widely used to determine the
dynamic compressive strength of material and material composites.
SHPBs THREE ASSUMPTIONS:
I.  The one-dimensional stress wave
The cross-section of the bar must be kept flat, in section only there is a uniform
distribution of axial stresses. Thus, the motion variable in the bar includes the
displacement (u), the particle velocity (V), the stress (o), and strain (¢) as a function of
the axial coordinate x and the time (t). This assumption requires that the diameter of
the bar be sufficiently small relative to its length so that the lateral inertia effect can be
ignored.
II.  Stress-strain independent
The stress of the bar is only a single valued function of the strain that is the strain rate
effect of the bar is ignored. To meet this assumption there must be a former, is to ensure
that load bar is always in the process of elastic state.
III.  Uniform strain distribution of the specimen along the length
During the loading process, the internal stress and strain of the specimen are evenly
distributed in the longitudinal direction, so that the average strain of the whole
specimen in the length direction can be approximated as the strain in the specimen.
This assumption requires that the length of the specimen be sufficiently short so that
the time of passage of the stress wave through the specimen is much less than the width
of the loading pulse, thus leaving the specimen in a uniformly compressed state.

The average engineering stress which can be expressed as

P (D)+P,(t)
t)y="—2=- 1
oy(t) = L2 ©
Where; P, (t) and P, (t) are the pressure of the rod and the end of the rod, Ay is the initial
cross-sectional area of the specimen. Assume that Young’s modulus, velocity and
cross-sectional area of the pressure bar are E, Cy and A, €(t) and eg(t) are strain

values of the incident wave and transmitted wave respectively.

Py (1) = EAo[er (D) + er(D)] )
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P,(t) = EAper(t) (3)

Substituting in Equation (2) and (3) in Equation (1) get,
A
06(®) =3 E(32) [Ex(®) + Er(t) + Ex (V) @)
The strain rate in the specimen is,

= \% -V
Es(t) = 1(t)IS 2(D) (5)

Where; V; (t), V,(t) are the particle velocity of incident and transmitted end faces
and I is the original length of the specimen. Again,
V1(0) = Coler (D) — &2 (0)] (6)

V,(t) = Coer(t) @)

Substituting Equation (6) and (7) in Equation (5) get,

£(0) = 2[a1(®) — er() — (V)] ()
By Integrating Equation (8) which gives average engineering strain as,
£(®) = 2 [jTex(9) - e (V) — ex(D)]de ©)
In summary: The formula of SHPB of three (3) wave method can be obtained as,
05(t) = SEG[e() — e (D) — ex(t)] (10)
£(0) = 2 [e1(D) = e (0) = ex(0)] (1
&(®) = 22 [y [E1(8) — er (©) — ex(D]de (12)

It can be shown that the engineering stress, strain rate and strain
(o, &, € respectively) experienced by the specimen and Equation (10), (11) and (12)

simplified as,

os()) = E(52) er(® (13)
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() = ZI—CS".sR(t) (14)

g(t) = %"fot er(t)dt 15)

As a result, engineering stress and strain can be transformed in to true stress and
strain as,

c=0(1+¢) (16)

E=log(1+¢) 17

Figure 3: Quasi-Static Tensile Machine[2]

The testing machine used in the electronic universal testing machine shown in Fig. 3.
The loading speed corresponding to the required strain rate is calculated before the

experiment, The loading speed is controlled by electronic computer as shown in Fig. 4.
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Figure 4: High-speed camera, Electronic computer with experimental setup

The experiments will be carried out at various different temperatures like
~20°C (Room Temperature), 100°C,and 200°C etc at different levels of notched
curvature specimen and the tensile test process will be recorded at room temperature
using high-speed camera so that calculation of failure strain for more accurate means.
The test machine using the computer controlled torsion testing machine shown in
Fig. 5. The torsion rate of the required strain rate should be calculated before the test

and twisting rate will be controlled by computer.

Figure 5: Torsion Machine[2].
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2.2 Computerised Hydraulic
Computerised Hydraulic Universal Testing Machine (UTM) of 1,000 KN capacity is
proposed to test Quasi-static property behaviour of the materials such as tension,

compression, and bending as shown in Fig 6.

Figure 6: Computerised Hydraulic Universal Testing Machine (1,000 KN)

This UTM’s are pedestal mounted with front open cross-head configuration for ease of
sample insertion and removal and are user friendly which provide sensitivity, accuracy
and calibration during the experiment.

The proposed laboratory is not installed anywhere in Nepal. The laboratory will be the
first advanced and central material testing laboratory in Nepal. It will not only enhance
academia but also encourages emerging researcher to facilitate the industries and

consultancies work for the precise property & values of the material.
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Most of the industries are located in the eastern part of Nepal. Therefore, installation
of such laboratory will be more appropriate in the eastern region (Province 1)
particularly at Tribhuvan University, Institute of Engineering, Purwanchal Campus,
Dharan-08.
This integrated research lab “Development of Split Hopkinson Pressure Bar with a
Computerized Hydraulic UTM” is one of the most versatile methods for determining
the static & dynamic mechanical properties at different high strain rates for different
materials specimen to obtain complete strength of the materials[3].
3. OBJECTIVES
3.1 Overall Objectives
» To Develop Split Hopkinson Pressure Bar with a Computerized Hydraulic UTM
for determining the static & dynamic mechanical properties at different high strain
rates for different materials to obtain complete strength of the materials.
3.2 Specific Objectives

p

» To obtain Quasi-static material properties using computerized hydraulic UTM.
» To obtain Dynamic material properties using SHPB.
» To obtain complete material properties using widely used Johnson-Cook
constitutive model equation.
4. CAPACITY BUILDING NEEDS WITH RESPECT TO CURRENT
SITUATION (ANNEX II AND III)
The requirement for the capacity building needs with respect to current situation are

listed in Annex II and IIL.

S.PROPOSED MODALITY OF "SPECIALIZED RESEARCH LABORATORY"
a) Expected Beneficiaries

The goals of “Specialized Research Laboratory- Development of Split Hopkinson

Pressure Bar with a Computerized Hydraulic UTM” will enhance research and

development in academia of science, engineering, and bio-medicals. It will be broadly

applicable to most of the engineering fields like Aeronautics, Aerospace, Mechanical,

Industrial, Automobile, Civil, Computer, Electrical, Agriculture etc.
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b) Innovative Features of the Laboratory Model
The research suggests that laboratory experiences will be more likely to achieve these

features:

I. Gate way for national and international researchers in findings material
properties and conducting workshop/seminar under this “Specialized Research
Laboratory” in Nepal.

II. TU, IOE and its constituent campuses will enhance teaching/learning in
material and material testing.

III. Publishing and enhancing research & development works regarding material
and its applications.

IV. Encourages industries and factories for their quality insurance.

V. New engineering findings that may help in solving minor to complex problems
associated with material properties in various industries.

VL. “Specialized Research Laboratory” will help to validate minor to complex
experimental data to numerical simulation works in R&D either of the fields in

engineering or medicine.

6. STRATEGY FOR SUSTAINABILITY (AT-LEAST FIVE-YEAR
OPERATIONAL PLAN)
The formulation of the fifth-year plan will be guided among the standing committee
formulated. The proposed standing committee for “Specialized Research Laboratory”

will be as follows:

I.  Asst. Prof. (Ph.D. Running) Ram Dayal Yadav (Chairman): Head of Mechanical
Department, Purwanchal Campus, Dharan-08, IOE, TU.
II. Assit. Prof. Bharosh Kumar Yadav (Secretary and Incharge of Specialized
Research Laboratory): Purwanchal Campus, Dharan, IOE, TU, Nepal.
ADVISOR COMMEETTEE:
L Asst. Prof. Om Prakash Dhakal: Campus Chief; Purwanchal Campus, Dharan,
IOE, TU, Nepal.
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IL Prof. Zichen Deng (Visiting Professor): Dean -School of Aeronautics
(Northwestern Polytechnical University, Shaanxi Province, P.R. China)

OI.  Prof Shengxi Zhou (Visiting Professor): Department of Aeronautical Structural
Engineering (Northwestern Polytechnical University, Shaanxi Province, P.R.
China).

IV.  Prof Dr. N. K. Gupta (Visiting Professor): IIT Delhi, INSA Distinguished
Scientist.

V. Prof. Dr. M. A. Igbal (Visiting Professor): IIT Roorkee, Department of Civil
Engineering.

VI.  Prof. Dr. Senthil Kasilingam (Visiting Professor): NIT-Jalandhar.

6.1 First Year Plan

In the first-year, we will visit abroad university and conduct seminars/workshop
regarding “Specialized Research Laboratory” to collect more information. The
procurement of the equipments for the laboratory will be carried out.

6.2 Second Year Plan

Installation of the lab will be done in the second year with modification of the existing

laboratory building according to laboratory requirements.

6.3 Third Year Plan

In this year testing will be done.

6.4 Fourth Year Plan
Testing accuracy will be compared with abroad laboratories and improvement if any

deviation in the results will be done concerning with abroad experts.

6.5 Fifth Year Plan
The completion of the laboratory will be verified by UGC delegates and submission of
final report to UGC will be done this year.
7. OPERATIONAL PLAN
This plan will include collection of information from abroad expert for systematic

arrangements of the laboratory. It will cover the procurement, installment of Split
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Hopkinson Pressure Bar with a Computerized Hydraulic UTM with its workstation
computer. The testing will be carried out and its result will be compared with abroad
university’s laboratory to get more precision results to validate accuracy of this
laboratory. During the processing seminars/workshop will be carried out with abroad
expert to minimize the errors of the laboratory setup if any.
8. RISK ANALYSIS

For risk analysis a simulation has been carried out using Cristal ball tool. For that the
total cost of the “Specialized Research Laboratory” equipment has been taken as
project cost and consultancies revenue has taken as cash inflow. The cost of the
laboratory has been made assumption and IRR and NPV have been forecasted for this
analysis. The analysis shows NPV value between Rs. 20,19,546 and Rs. 25,00,000. The
result also showed 98.85% certainty for IRR between 18-24%. Thus, the project will
be feasible as IRR values has come 17% and NPV Rs. 20,19,546.

9. DETAILED BUDGET
For the Development of Split Hopkinson Pressure Bar with a Computerized Hydraulic

UTM, -Specialized Research Laboratory, and the estimated budget is shown in Tablel.

Table 1: Budget Estimate of Specialized Research Laboratory

S.N. | Part /Description Qty. | Unit Cost Total Cost

1 SHPB-GRIPSSET-2 1 Rs. 1,45,000.00 | Rs. 1,45,000.00
sets

2 Incident Bar, | 4 Rs. 24,500.00 | Rs.98,000.00

Transmitted Bar
(Stainless Steel), 10
foot nominal

length with striker bar
one set

3 SHPB- 8 Rs. 500.00 Rs. 40,000.00

Bar Support Assembly
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4 SHPB- 4 Rs. 1,000.00 Rs. 4,000.00
Bar Support Bushing

6 High Speed Camera 1 Rs. 1,50,00.00 | Rs. 1,50,000.00

7 Air Compressor 1 Rs. 50,000.00 | Rs. 50,000.00

8 Flame Heating | 1 Rs. 85,000.00 | Rs. 85,000.00
Assembly

9 Data Acquisition 1 Rs. Rs. 15,50,000.00
Package: 15,50,000.00
Computer, Signal

Conditioners, 10

Strain Gauges, Cables,

Data Processing
Software.
I Maintenance of | 1 Rs.1,50,000.00 | Rs. 1,50,000.00
Existing UTM
12 INSTALLATION 1 Rs. 1,13,600.00 | Rs. 1,13,600.00
13 SHIPPING COST 1 Rs. 1,14,000.00 | Rs. 1,14,000.00
Grand Total Rs. 24,99,600.00

10. EXPECTED OUTCOME
This laboratory will be the first central laboratory in Nepal and will be one of the assets
for the country that can help to collaborate and exchange the technique with abroad
countries. It will enhance the research and development works in the field of science,
engineering, and bio-medical related to engineering materials. It will motivate and
provide precise findings for the researcher. It also encourages the industries for quality

insurance and consultancies to get precise properties of the material for design works.
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11. BASELINE REPORT OF THE EXISTING LABORATORY TO BE
DEVELOPED / STRENGTHENED
Development of Split Hopkinson Pressure Bar (SHPB) with a Computerized Hydraulic
UTM type of laboratory does not exist in Nepal. We want to install such type of
laboratory in eastern region of Nepal (TU, IOE, Purwanchal Campus, Dharan) in
collaboration with UGC. We are having an old UTM with poor capacity. However, we
want to use this UTM by upgrading to measure Quasi-static property of the material

and for the Dynamic behavior of the material new set of SHPB will be installed.
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Annex II: Inventory of equipment and instruments in integrated Laboratory.

Quality
Instruments/Equipment| Quantity| Use for which | (ages, Remarks
analysis working (Repair,
condition,
etc. calibration,
maintenance)
1 Year
Warranty,
Dynamic Calibration
property of the Included With
SHPB 1 set material. INEW System.
Quasi-static
property of the Need to repair
UTM 1 set material. Old & maintenance.

Annex III: Checklist for Equipment, Instruments and Infrastructure.

S.N Items Yes | No Remarks
1. - ; V' [To be Purchased
Availability of essential and o be furehiase
specialized equipment
2 Inventory of equipment N Existing UTM
Bt Repair and maintenance N 0ld UTM
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Upgraded UTM need

to check
4. Performance check of equipment performance.
Quasi-static and
Dynamic precision
Traceability of calibration of property of the
5 equipment material.
6. Status of Laboratory supplies Available
Environmental stresses (e.g.
temperature, vibrations, wind, dust, Friendly
7. smell, etc environment
Safety devices (fume hoods,
emergency showers, eye touches, fire
8. extinguishers, fire blanket) Available
[ayout (Annex IV),
Layout, size, structural condition, of Size =24 x 14 feet’,
9 laboratory buildings New building
Availability of available space for
bench testing equipment
administrative activities and general
10 storage Available
Secured environmental controlled
11. areas Available
12. Uninterruptible power supply (UPS) Available
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Means of water supply controlled by

13 static pressure or electricity Available
Specialized gas supply schemes
(hydrogen, nitrogen, oxygen, helium,
14. etc.) Available
At IIT Delhi &
15 Validation of new equipment NWPU China
16. Maintenance system and records Available
17. Standard operating Procedure (SOPs) Available
Availability of reference arterials
Weights, thermometers, pressure
18 Available
oauze)
19 oy ; s N/A
Monitoring of environmental conditions
Trouble shooting orientation to
20 . Will be provided
equipment operators
21 Available

Good Housekeeping /Store
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Annex IV: Laboratory Layout

N~ 4

Computerized
Hydraulic UTM
(Quasi-static

4 feet

Test)

6 feet

12 feet

ENTRANCE

>

SHPB Lab 'y Setup (Dy ic Test)

8
2
2
o
g
S

[ 1.5 feet

Room size =24 x 14 feet?
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Annex C4 148 48C: RMC Minute And decision
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Annex C4_157_57B: Consultancy service to MMC
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Annex C4 157 _57B: Activites by RMC

“INTER-DEPARTMENTAL

PROPOSAL POSTER PRESENTATION”

31 December 2021 11.00 AM - 16.00 PM
Organized by Venue
Research Management Cell (RMC) Architectural and Agricultural Eng.
Purwanchal Campus Department (Premises)

Supported by

Purwanchal Campus, Institute of Engineering
Tribhuvan University
Dharan, Sunsari
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Workshop

on
“EFFECTIVE RESEARCH GRANT PROPOSAL WRITING”
25 December 2021 11.00 AM - 15.00 PM
Presenter

Prof. Devendra Adhikari, Ph.D.

Assoc. Prof. Ajay Bhattarai, Ph.D.
Mahendra Morang Aadarsh Multiple Campus

Organized by
Research Management Cell (RMC)
Purwanchal Campus

Supported by

TU Teachers' Association (TUTA) Purwanchal Campus
Purwanchal Campus Dharan, Sunsari
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Annex C4 157 _57C: Graduate Conference

[IBroceedingsyos;
IOERGraduate]JConterencel

Vol. 8, June 2020

Tribhuvan University
Institute of Engineering
Nepal
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Annex C1 112 _12B: Academic Audit Appointment

Tribhuvan University PR e,
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Institute of Engineering AW, “‘1(;} Tel.: 977-25-520120/526304/525602
5N § g & Campus Chief @' 977-25-520410
> O e b Fax: 977-25-520405
4 A€ £-mail: ioepcd@ioe.edu.np

www.ioepc.edu.np
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