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TECHNICAL PREQUALIFYING REQUIREMENT FOR WIND TUNNEL STUDY 

OF ACC STRUCTURE     
 
 

1. Bidder should have successfully executed Wind Tunnel model and testing 
along with determination of wind load parameters for industrial structures/ 
other structures for a height of at least 30m for any one of the following in the 
last seven years from latest date of bid submission 
 
a) One work of value not less than 33 lakhs (excluding taxes). 

 
                                                             OR 

 
b) Two works each of value not less than 21 lakhs (excluding taxes). 

 
                                                             OR 

 
c) Three works each of value not less than 17 lakhs (excluding taxes). 

 
 

2. Bidder should have their own Wind tunnel testing facility. 
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SCOPE OF WORK 

 
Introduction 
 
Air Cooled Condenser is a system for cooling the main steam generated in the power cycle 
of a thermal power plant. Conventionally this was done with water cooled condenser along 
with Cooling Tower. Scarcity of water resources in the country resulted into increasing use of 
Air Cooled Condensers (ACC). 
 
BHEL is in the process of in-house development of ACC design. ACC structural 
arrangement consists of a truss supported on RCC hollow columns which in turn supports 
number of cooling fans arranged in a rectangular pattern for cooling the main steam. There 
are two planes (under plane level and fan deck level) of structural steel truss arrangement. 
The truss arrangement of ACC structure rests on RCC circular hollow columns at a height 
varying from 40-60 m above ground level. Steam is condensed through fan induced air flow 
at a height of about 50-70 m above ground level. The top of ACC structure shall have saw 
tooth like shape (delta shape called A-frame). The plan dimensions of ACC structure vary 
depending upon requirement. 
 
For structural design of ACC, evaluation of wind load is necessary.  The scope of this project 
is to develop a methodology for evaluation of wind load for such type of structure and 
verification of same with experimental test study. The scope of Bidder shall include but not 
be limited to the following: 

1. Preparation of experimental models of ACC truss arrangement, supporting members 
along with wind wall, A-frame along with duct and tube bundles resting on structural 
truss arrangement, ACC supporting columns etc. including surrounding structures as 
required. 

2. Conducting wind tunnel tests and establishing forces coefficient value (Cf) for 
 (a) standalone case and 
 (b) for interference conditions considering the effect of surrounding structures on   
      force coefficient value. 

3. Studying the variation of force coefficient value with respect to plan dimension, 
height, geometry of A frame and wind wall height. 

4. Framing a methodology for evaluation of wind load on various components of ACC 
structure in general. Methodology shall cover arriving at empirical formulae 
(compatible with experimental study) as a function of structure geometry and other 
parameters as required. 

5. Preparation and submission of report. 
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PROJECT INFORMATION 

 
Brief Description of Air Cooled Condenser  
 
Air Cooled Condensers are located just outside the Main Power House. ACC structural 
arrangement consists of a truss supported on RCC hollow columns which in turn supports 
number of cooling fans arranged in a rectangular pattern for cooling the main steam. There 
are two planes (under plane level and fan deck level) of structural steel truss arrangement. 
In general, the structural design of ACC comprises 3 parts --- Fans supporting truss 
arrangement, truss supporting RCC Columns, Foundation. BHEL is aiming to determine the 
forces acting on the structure due to wind load to carry out analysis and design of each of 
the three components. 
 
Project details of Air Cooled Condenser 
 
The truss arrangement of ACC structure rests on RCC circular hollow columns at a height of 
55m above ground level. The structure above the truss consists of 10 sections, each section 
having 9 modules. Each module has 14 bundles arranged in A shape and are called A 
frames. Steam in the tube bundles is to be condensed through fan induced air flow at a 
height of 63m above ground level. Tube bundles are supported at top and bottom by means 
of delta-shaped structures (A-frames) directly above cooling fans at fan deck level. The main 
exhaust steam duct manifold which directs steam to the tube bundles is located on top of A-
frame. This main exhaust steam duct is supported by cantilever truss towards Power House. 
The tube bundles supported by A-frame are surrounded by a peripheral wind wall. Fan deck 
structure also carries the fan/gearbox/motor unit for each module. The steel truss height is 
about 7m with continuous length over four spans of 25m each supported on concrete 
columns with a special arrangement of moment free support and lateral restraint with all 
bolted connections. Structures like valve platform, exit platforms, etc. have to be suitably 
modelled. The general schematic arrangement of ACC is shown in Figure-1.  
 

 
  

Figure-1: Schematic arrangement of ACC System 
 
A typical general arrangement of ACC is attached in Annexure-A. 
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Project Site Conditions 
 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Climatic Conditions: 
 
Temperature: Monthly Basis   
 

 

Mean of Daily Max  
Mean of Daily Min 
 

37.8 0 C (In the month of May) 
9.3 0 C ( In the month of Dec & Jan) 

Temperature : Annual Basis  

Mean of Daily Max  
Mean of Daily Min 
 

29.3 0 C  
18.1 0 C  

Highest  Temp Recorded 46.6 0 C 

Lowest Temp Recorded  0.5 0 C 

Relative Humidity Varies between 26% AND 88% 

Annual Average Rainfall   1277.9mm 

Wind Load : Calculations 
for wind effect shall be in 
accordance with IS 875 
(Part-3) taking into account 
the following: 

Basic Wind Speed =39m/sec 
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1. General:  

1.01. Bidder shall conduct Wind Tunnel study on mutually agreed date with BHEL. The test 
will be witnessed by authorised representatives from BHEL.   

1.02. Dimensional analysis of ACC structure vis-a-vis the model, shall be conducted to find 
the various dimensional parameters. The dimensional analysis shall be furnished in 
the detailed experiment report. 

1.03. Wind loading will be in accordance with Indian Standard Code IS:875 (Part 3) for all 
basic wind speeds.  

1.04. Bidder shall simulate the terrain and surrounding structures as required in the wind 
tunnel, as given in IS 875 Part (III). 

2. Material of Construction 

Material for preparation of rigid model shall be any suitable material reflecting 
dynamic properties of ACC to complete the study. Bidder will finalise the material in 
consultation with BHEL prior to initiating model preparation. The scaled down model 
of complete ACC structure should consist of columns, structural truss arrangement, 
A-frames along with tube bundles and wind shielding wall. However, fans are not 
required to be modelled.  

3. Process/ Methodology to be adopted for the Study 

3.01. Multiple rigid models of ACC unit, at suitable model scale shall be designed, 
fabricated and instrumented, so that wind loads (force and pressure measurements) 
could be obtained. 

3.02. Tests shall be carried out under simulated atmospheric boundary layer conditions for 
both standalone as well as for interference situations. 

3.03. The force measurements shall be done for various components of the model 
namely,  

(a) on the entire structure. 
(b) on the all supporting columns. 
(c) on the superstructure supported on the columns. 
 

The superstructure shall also be tested for situations with and without the wind 
shielding walls. 
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3.04. The force measurements shall be carried out for the following cases: 

Case-1: ACC structure plan area A1, column height H1 & wind shielding wall      
             height h1. 
Case-2: ACC structure plan area A1, column height H1 & wind shielding wall      
             height h2. 
Case-3: ACC structure plan area A1, column height H1 & wind shielding wall      
             height h3. 
Case-4: ACC structure plan area A2, column height H2 & wind shielding wall      
             height h4. 
Case-5: ACC structure plan area A2, column height H2 & wind shielding wall      
             height h5. 
Case-6: ACC structure plan area A2, column height H2 & wind shielding wall      
             height h6. 
Case-7: ACC structure plan area A3, column height H3 & wind shielding wall      
             height h7. 
Case-8: ACC structure plan area A3, column height H3 & wind shielding wall      
             height h8. 
Case-9: ACC structure plan area A3, column height H3 & wind shielding wall      
             height h9. 

 

3.05. The pressure measurement shall be carried out on various components of the 
model namely,  

(a) On a column placed at three different plan locations. The pressure ports shall 
be provided at three cross sectional locations of the column, along the height. 
(b) The pressure measurement shall also be carried out on the surfaces of A type 
structures at three different heights along the apex of the A type structure on both 
the sides, along its length by providing pressure ports to obtain the internal, 
external and net pressure coefficients. 
(c) The instrumented “A type structure” shall be placed at three different plan 
locations, and the pressure data shall be obtained as mentioned in point “b” 
above. 
(d) The pressure measurements as mentioned in points (b) and (c) above shall be 
carried out with as well as without the wind wall cases (for one typical height as 
specified by BHEL). 
 

4. The report shall contain the following:  
i) Scope of work 

ii) Detailed procedure and methodology of ACC model preparation for each 
model. 
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iii) Detailed procedure for wind tunnel testing of ACC structure for all cases. 

iv) Test data of wind tunnel testing for all cases. 

v) Step by step procedure for evaluation of wind load on various components of 
a prototype ACC structure as per general arrangement furnished by BHEL. 

vi) A parametric study report indicating variation in coefficient value with respect 
to change in wind speed, column height, column diameter, column spacing, 
plan dimension of ACC structure and A frame height. 

vii) Interference effect of surrounding structures on ACC model. 

viii) For every case of wind tunnel study natural frequency of structure, bending 
moment, shear force and deflection of the structure.  

This report will form the basis of design philosophy to be adopted by BHEL in future 
projects for Air Cooled Condensers. 

 

5. A soft copy along with a hard copy of draft report shall be submitted for BHEL’s review. 
On finalisation, five hard copies of final report along with a soft copy shall be submitted 
at the end. 

. 
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Annexure-A 

 
List of Drawings provided by BHEL as reference for Wind Tunnel study of ACC structure 

 
A.1 List of drawings attached 
 
S. No. Title 

1 
GENERAL ARRANGEMENT OF ACC (INCLUDES L1 TO L11 GRIDS IN ONE 
DIRECTION & LA’, LA TO LJ GRIDS IN OTHER DIRECTION) 

2 LAYOUT OF A-FRAME 
3 LAYOUT OF FAN BRIDGE 
4 LAYOUT OF WINDWALL 
5 PLAN AT EL 55.5M 
6 PLAN AT EL 63M 
7 LAYOUT OF FAN DECK 
8 TRUSS (UNDERSTRUCTURE) SECTION AXIS L1, L2, L3 & L4 
9 TRUSS (UNDERSTRUCTURE) SECTION AXIS L5, L6, L7 & L8 
10 TRUSS (UNDERSTRUCTURE) SECTION AXIS L9, L10 & L11 
11 TRUSS (UNDERSTRUCTURE) SECTION AXIS LA', LA, LB & LC 
12 TRUSS (UNDERSTRUCTURE) SECTION AXIS LD, LE, LF & LG 
13 TRUSS (UNDERSTRUCTURE) SECTION AXIS LH, LI & LJ 
14 LAYOUT OF WALKWAY AT EL 63M 
15 LAYOUT OF WALKWAY BETWEEN STREETS 
16 WINDWALL DETAILS 
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SCHEDULE OF QUANTITIES 

 

S. 
No. 

Scope of Work UNIT QUANTITY RATE 
(INR) 

AMOUNT 
(INR) 

1 Conducting Wind 
tunnel study of ACC 
structure including 
preparation of models, 
conducting wind tunnel 
tests, studying 
variation of force 
coefficient value, 
framing methodology 
for establishing wind 
load on ACC 
components, 
preparation and 
submission of report 
etc. all complete as per 
specification. 

LUMPSUM 1   

 
 




