g]kfn s[lif cg";Gwfg kl/ifb\ 
kbk'lt{ ;ldlt
-kf&\oqmdsf] c° ef/, al/i& k|fljlws clws[t Pu|L OlGhlgo/Lé pk;d'x l^=7_

al/i& k|fljlws clws[t Pu|L OlGhlgo/Lé pk;d'x l^=7 :t/sf] cfGtl/s k|ltof]lutf b"O{ efudf x"g]% . efu klxnf]df lnlvt k/LIff / efu b"O{df cGt/aftf{ . lnlvt k/LIff b]xfo cg";f/ ljifox¿df cfwfl/t x"g]% . cfGtl/s k|ltof]lutfTds k/LIfsf] nflu eg] k')ff{° 50 / ;do 1 #)^fsf] x"g]% . 
pQm kbsf] nflu Go'gtd of]Uotf ;DalGwt s[lif ljifodf :gfts pkflw k|FKt u/]sf] x"g" kg]{% . 

lnlvt k/LIffsf cfwf/x¿ 

efu-Ps
	qm=;+
	ljifo
	k')ff{°
	k/LIff k|)ffnL
	k|Zg ;+Vof
	c° ef/

	
	
	cfGtl/s
	
	cfGtl/s
	cfGtl/s

	1
	;DalGwt ljifosf] cfwf/e't !fg
	25
	j:t"ut jx"pQ/ 

j:t"ut %f]^f]pQ/
	15

5
	15

10



	2
	;DalGwt ljifodf ePsf k|ljlwx¿sf] gjLgtd !fg
	5
	ljifout 

%f]^f]%f]^f] pQ/
	1
	5

	3
	;DalGwt ljifodf ;d:of ;dfwfg
	10
	ljifout nfdf] pQ/
	1
	10

	4
	g]kfn s[lif cg";Gwfg kl/ifb\;¤u ;DalGwt ljifosf] !fg 
	10
	ljifout pQ/
	1
	10


b|i^JoM


-1_ 
:jLs[t kf&\oqmd adf]lhd lnOg] lnlvt k/LIffsf] plt)Ff{° 50 k|ltzt x"g] % . kbk'lt{ ;ldltsf] sfo{ljlw 2061 adf]lhd lnlvt k/LIffaf^ %gf}^ x"g] pd]b\jf/x¿nfO{ efu b"O{sf] cGt/aftf{df ;fd]n u/fOg] % . cfGtl/s k|ltof]lutfsf] nflu cGt/aftf{sf] k')ff{° 15, z}lIfs of]Uotfsf] c° 30, s[lt 5 c°sf] x"g]% . cGtaftf{df ;kmn x"g 50 k|ltzt c° k|fKt ug"{ kg]{% . 

-2_
j:t"ut / laifoutsf] pQ/ k"l:tsf leGbfleGb} x"g ;Sg]% . k/LIff ;dfKt ePkl% k|Zgkq / pQ/k"l:tsf b"j} lkmtf{ ug"{ kg]{% .

-3_
kf&\oqmddf ;dfj]z ePsf ;a} kf&\of+zx¿af^ oyf;+ej k|Zg ;f]lwg] % .

-4_
kf&\oqmddf h];"s} n]lvPsf] ePtfklg kf&\oqmddf k/]sf P]g lgodx¿ k/LIffsf] ldlt eGbf 3 dlxgf cufl* ;+zf]wg ePsf] jf ;+zf]wg eO{ x^fOPsf jf yk u/L ;+zf]wg eO{ sfod /x]sfnfO{ o; kf&\oqmddf k/]sf] ;+´g" kb{% .

-5_
kf&\oqmd ldlt 2060 a}zfvkl% k|sflzt lj!fkgb]lv nfu' x"g]% .

efu-b"O{

-s_
cfGtl/s k|ltof]lutf tk{m

-1_
cGt/aftf{ - k')ff{° 15

-2_
z}lIfs of]Uotf - k')ff{° 30

-3_
cg";GwfgfTds s[lt - k')ff{° 5
Nepal Agricultural Research Council

Syllabus for Senior Technical Officer (T-7)

Open and internal competition examination

Sub Faculty - Agricultural Engineering
Details of Syllabus

1.0   Soil and water Engineering

1.1 Irrigation Water Measurement Methods

· Weirs

· Parshal flume

· Cut throat flumes

· Orifices and meter gates

· Tracer method

· Velocity area method

1.2 Water conveyance and control

· Open channel

· Design of open channel

· Channel linings

· Drop structures and spill ways

· Water control and diversion structures

· Channel crossing structures

· Pipe flow

· Design of pipe conveyance system

· Structures for underground pipe conveyance system

1.3 Land Development

· Land leveling- grading design methods

· Estimation of earthwork quantities

· Leveling- grading procedures

· Equipment for land grading and field layout

· Laser leveling

1.4 Soil-Plant and Water relationships and irrigation requirements

· Types of soil and Soil water

· Movements of soil water

· Soil moisture tension

· Measurement of soil moisture

· Plant water relationship

· Evaporation, transpiration and consumptive use

· Evapotranspiration (ET) estimation methods

· Water requirements 

· Irrigation efficiency

· Irrigation scheduling and water management of major crops viz. rice, wheat, maize, sugarcane etc.

1.5 Water Application Methods and its design

· Border irrigation

· Check Basin irrigation

· Furrow Irrigation

· Sprinkler Irrigation

· Drip Irrigation

1.6 Agricultural Drainage

· Surface drainage system

· Subsurface drainage system

· Design of surface and subsurface drainage

1.7 Ground water and Irrigation Wells

· Ground water and aquifers

· Hydraulics of wells

· Design of wells

· Wells construction procedures

· Testing of wells 

1.8 Irrigation Pumps

· Indigenous water lifting devices

· Positive displacement pumps

· Centrifugal Pumps

· Vertical Turbine Pumps

· Submersible Pumps

· Propeller and mixed flow pumps

· Selection of pumps

· Power requirement, efficiency and economics of irrigation pumping system

1.9 Engineering Hydrology

· Hydrological cycle

· Measurement and analysis of precipitation

· Measurement, estimation and analysis of runoff

· Storm hydrograph

· Unit hydrograph

1.10 Soil and water conservation

· Water erosion  (Raindrop erosion, Sheet erosion, Rill erosion, Gully erosion, Stream channel erosion)

· Soil losses and its measurement

· Erosion control measures (agricultural, engineering, bioengineering methods)

· Terrace and vegetated waterway and farm pond design

· Conservation structures 

· Watershed management

2.0 Farm Power and Machinery

2.1 Farm Power and Energy

· Human power

· Animal Power

· Mechanical power 

· Electrical power

· Solar and wind power

· Energy from agricultural residue and animal waste

2.2 Internal combustion engines

· Petrol and diesel engines

· Engine Parts

· Principle of operation

· Engine systems ( air cleaning, fuel, lubricating, ignition,  cooling, governing system)

· Performance and characteristics of diesel engine

2.3 Farm Tractor and its operation and maintenance

· Farm tractor types

· Parts and components of farm tractor (engine systems, clutch, power transmission, differentials, final drive, power take off, tractor draw bar and traction devices, steering mechanism, hydraulic system, starting mechanism) 

· Tractor repair and maintenance 

· Farm tractor selection and economics on operation of farm tractor

2.4 Tillage and tillage implements

· Tillage requirements and draft power requirement

· Tillage implements

· Traditional animal drawn plough, Mold board plough, Disc plough, Chisel plough, Rotovator, Harrows  etc.

· Minimum and zero tillage implements

· Testing and selection of tillage implements

· Operation and maintenance of tillage implements

2.5 Seeding, harvesting and threshing machinery

· Sowing methods of major crops

· Seed drill and its components

· Planters and its components 

· Rice transplanters

· Vertical conveyor reaper and its components

· Combine harvestor

· Type of threshers

· Multi-crop thresher 

· Winnowing machine

· Operation and maintenance of seeding, harvesting and threshing machinery

· Testing of seeding, harvesting and threshing machinery

2.6 Mechanical weeding and chemical application equipment

· Manual and power weeders

· Sprayers (its types, components, nozzle types, application)

· Dusters 

· Operation and maintenance of Mechanical weeding and chemical application equipment

· Testing of Mechanical weeding and chemical application equipment

3.0 Post Harvest Engineering

3.1 Grain Drying 

· Grain drying needs

· Grain drying methods

· Grain drying theory (thin layer and deep layer drying)

· Mechanical dryers (batch and continuous type)

· Energy requirement in drying

· Efficiency of dryers (fuel, thermal and drying efficiency)

3.2 Rice Processing

· Traditional rice milling 

· Rice hulling, shelling and polishing

· Rice parboiling and Beaten rice making

· Equipment used in rice processing

· Testing of rice processing equipment

3.3 Processing of wheat, maize, legumes and oilseed

· Milling, Hulling, Oil expelling

· Hulling, grinding and oil expelling equipment

· Testing of hulling, milling and oil expelling equipment. 

3.4 Processing and preservation of foods and seeds

· Cold storage

· Refrigeration in food processing industries, Ice making

· Seed processing equipment and storage 

· Cellar storage

· Dairy machinery (Heaters and coolers, Pasteurization and pasturizers, Can washers, Cream separators, Butter churns, Steam boilers)

4.0 Farm structures

4.1 Design of structure and building material

· Design of RCC structure (beam, slab, foundation and column)

· Design of steel and wooden structure (truss, beam and column)

· Building materials ( concrete, cement, lime, sand, bitumin, surkhi, mud, brick, stone, timber, Mild steel, GI sheet, etc.)

· Quality test of building materials

4.2 Planning of farm stead and farm residence and design

· Planning of farmstead

· Farm residence, Water supply and sanitation, Farm road, Fencing etc.

· Design of estimate of above structures

4.3 Animal Shelters

· Diary barn (housing requirements, stanchion barn, loose housing barn, barn equipment and accessories, milking barn, pen barn )

· Poultry housing ( housing requirement, type of poultry house, brooder house, poultry equipment and accessories)

· Sheep and goat housing (types, housing requirements, construction material, layout, equipment and accessories in goat and sheep housing etc.)

· Swine housing (types, housing requirements, construction materials, layout, equipment and accessories in swine housing)

4.4 Storage Structures

· Animal fodder storage structure

· Animal feed storage structure

· Food grain storage structure (Indigenous storage structure, Bag storage structure, grain bins, modern godowns)

· Grain Pressure theories and design of grain bins

· Farm machinery storage structure and farm workshop.

4.5 Design and management of electric system in the farm

· Power transmission and distribution

· House wiring and its components

· Transformer

· AC motor (single phase and poly phase)

· AC motor starters

· Selection of electric motors

· Care and maintenance of electric equipment

5.0 Statistics 

· Frequency, mean, median, mode, standard deviation, standard error, normal distribution, sampling theory, test of hypothesis, confidence interval

· Randomized complete block design

· Analysis of variance

· Regression and correlation (linear regression and correlation, multiple linear regression and correlation)

6.0 General

· Nepal agriculture research council establishment, objective role and activities

· Agricultural perspective plan ( APP)

· Irrigation Policy

· Agricultural and irrigation in recent five year plan

· Status of agricultural mechanization

· Irrigation situation In Nepal

· Agricultural engineering related Institutions in Nepal 
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Model Questions (T7)

1.1 Objective type question

Drop spillways are usually limited to drops of 

a. 3 m
b. 6m 
c. 9.m

d. above 12 m

The moisture content of the rice recommended for safe storage is below 

a. 10%
b. 12%
c. 14%
d.16%

1.2 Short Answer Question

· What is effective rainfall?

· Define unit hydro graph

2.0 Write short notes on

· Benefits of zero till seed drill

· Micro irrigation system and its use in Nepal

Explain the status of mechanization in Nepal. Give specific suggestion regarding how the status of poor farmers can be uplifted through mechanization in Nepal.

4.0


Explain briefly the activities ofAgricultural Engineering Division and   Agricultural Implement Research Centre, Ranighat
