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Group Companies 

BK Solar- EPC player in the field of Renewable Energy since 2017. 

Narmada Electricals – More than 20 years experience in the field of 

Electrical Transmission Projects. 

Narmada Infra projects – In the field of Govt. Civil & Electrical Projects. 

Narmada Fresh – Exporters of Grapes & Pomegranates. 

Pracheer Infrastructures Pvt Ltd– Real Estate Development & Civil Projects. 



About TERAWATT Energies Pvt. Ltd. 

 Incorporated in 2020 with the objective of providing 

Renewable Energy Solutions in the field of Industrial & 

Commercial Air-Conditioning. 

 

 Manufacture STS (Smart Thermal Solar) panel in Technical 

collaboration with Suntrac, USA.  STS panel is a patented 

Suntrac technology used in several countries. Please visit 

https://suntracusa.com  for more details. 

 

 Terawatt Energies Pvt. Ltd, Indore & Perfect Infra Engineers, 

Mumbai  have partnered to manufacture and sell  this product 

in India.  

 

 STS panels have been installed and working in several private, 

government & corporate establishments. 

https://suntracusa.com/
https://suntracusa.com/


Smart Thermal Solar Panel 

(STS Panel) 



STS Panel – uses solar energy  to save power 

 The STS Panel uses Solar energy to add pressure and heat energy to the 

refrigeration cycle. It results in a decreased compressor workload and saves 

energy. 

 

 It displaces a portion of the mechanical energy used by variable capacity, 

multi-stage, variable speed compressors, to keep it in low  load capacity, while 

delivering full and part-load cooling requirements.  

 

 This effect creates significant energy savings. 



Savings achieved:  30% to 58% 

Sr. Site Name 

Tested on 

Brand  Savings 

PRIVATE ORGANIZATIONS 

1 P&G, Mandideep LG – 14HP 48.0% 

2 Adani HQ, Ahmedabad LG - 20HP 49.47% 

3 Honda Vithalapur Factory Daikin - 10HP 44.57% 

4 Standard Chartered Bank HQ, 

Fort, Mumbai 

Voltas - 10HP + 

12HP 

55.18% 

5 Siemens, Kalwa LG - 10HP 35.63% 

6 Intertek Andheri LG - 2TR 

Inverter 

58.00% 

7 McDonald’s, Kalamboli BlueStar - 

8.5TR 

26.42% 

8 NIBE Limited LG - 1.5 TR 37.21% 

Sr Site Name Tested on Brand  Savings 

GOVERNMENT 

ORGANIZATIONS 

9 Mantralaya, Mumbai Daikin - 12HP 29.31% 

10 Indian Navy(MES), 

Asvini Hospital 

Mitsubishi - 14HP 

+ 16HP 

40.36% 

11 RGPV Institute, 

Bhopal.  

Testing laboratory of 

Urja Vikas Nigam 

Limited, MP 

Voltas - 1.5 TR 37.68% 

12 BMC Consultant, 

Mumbai 

Toshiba - 8HP 54.29% 

INTERNATIONAL 

ORGANIZATIONS 

13 Daikin, USA Daikin 2TR 47.00% 

14 J & J Engineering, USA Nordyne - 10HP 30.00% 

15 Saigon, Indonesia Toshiba - 10HP 50.00% 



STS Panel – working 

 The system harnesses the sun’s energy by 
reflecting the light on parabolic mirrored 

concentrators.  

 

 The light is focused on a copper pipe that 

is coated with specialized absorption 

paint. This concentrated parabolic array 

allows for a larger harvesting of energy 

with a smaller footprint. 

 

 A photo-tracking sensor rotates the 

parabola reflector and keeps them 

pointed at the sun.  

 

 With built-in sensors and controls, the 

panel will maintain preset temperature 

bands, and will rotate out of the sun once 

max temperature is reached.  

3/16” Tempered Glass  

Motor Assembly 

Tracking sensor 

Aluminium frame 

Copper pipes 

Tracking reflectors 



Key Specifications 

Specification Detail 

Collector Case /Frame 100% Aluminum enclosure: 8011-H14 Aluminum, Size – 8’ x 4’ 

Cover Hardened Clear glass, 4mm thick 

Capacity One STS Panel ideal for 7.6 tons / 90,000 BTU of cooling 

(10 hp compressor) 

Insulation 9mm thick EPDM 

Weight / Dimensions Model TE-44, Approx 90Kg. 100” x 52” x 7”.  Reflector area: 8’ x 4’ 

Concentrators Extruded  Aluminum reflector: Metalized aluminum foil mirror 

Absorbers Copper tube: 5/8”, 1-1/8”: Black selective paint: absorptive, 0.92/0.96 

Sun Trackers Two shaded phototransistors and brushless stepper motor: 12 vdc, 5w 

Mounting Provisions Adjustable stand: Recessed lip on frame for clamping 



Standard AC Installation 
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AC Installation with STS Panel 
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Sunlight 



How It Works – Heat Pump 
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How It Works – Heat Pump 



How it works - Thermodynamic Cycle  

Standard Refrigeration without STS  

1 – 2   Polytropic compression to condensing 

pressure 

2 – 2”  Isobaric cooling of superheated vapour 

2” – 3’  Isobaric condensation 

3’ – 3    Isobaric cooling of liquid (supercooling) 

3 – 4     Isenthalpic expansion to evaporating 

pressure 

4 – 1    Isobaric  evaporation 

Qc        Heat rejection to atmosphere 

Q0        Cooling by Refrigerant 

Pv        Work done by Compressor 

Refrigeration with STS  Panel 

1’ – 5 Polytropic compression (with STS) 

5 – 2’ Isochoric  heating in STS panel 

2’– 2”  Isobaric cooling of superheated vapour 

            (with STS) 

2” – 3’  Isobaric condensation 

3’ – 3”  Isobaric cooling of liquid (supercooling) 

3” – 4”  Isenthalpic expansion to evaporating 
pressure 

4” – 1”    Isobaric  evaporation 

 

Qc’        Heat rejection to atmosphere 

Q0 ‘       Cooling by Refrigerant = Q0 

Pv ‘       Work done by Compressor < Pv 

Sv ‘       Solar energy by STS Panel 

• There is more supercooling with STS resulting in the diagram getting 

shifted to the left. 

• Since Q0  is equal to Q0’, the cooling remains same. 
• And since Pv’ is less than Pv, power input to the compressor reduces, 

resulting in energy saving. 

Qc 

Q0 Pv 

Qc’ 

Q0’ Pv’ Sv’ 



STS Panel Benefits 



AN IDEAL PRODUCT FOR GREEN BUILDINGS 

• Today, every building has Air-Conditioning.  

 

• The biggest pollution contributor of any building is the cooling system. 

 

• The STS Panel reduces the electric power demand of AC’s by approx. 40% 

 

• Every 10 STS Panel can save every year:  

• 6,30,00 KWh OF ELECTRICITY 

• or 44 METRIC TONS OF CO2 

 

 

 

 

 

 

 

• The STS panel will reduce the peak power demand of ACs  in summers 

• Leading to savings in power distribution and control equipment cost 

 

• Improves the life of AC compressor – due to reduced wear & tear from reduced load. 

Which is equivalent to:- 



Advantages  

 Saving 25% to 50% of electricity consumption by AC’s 

 

 90% expenditure on compressor failures reduced due to less wear 
and tear. 

 

 5 years of warranty on the STS panel with all spares covered under 
warranty. 

 

 Negligible Power consumption of tracking system motor (~5 Watt). 

 

 Pay back period of STS panel is 24 to 36 months  

 

 Life greater than 15 years                                                                               

 



Every STS panel pays back for itself 

1. Assumptions: 

 Outdoor Unit : 10 HP 

 Average Annual Sunshine hours: 2618  (https://www.currentresults.com/Weather/India/annual-sunshine.php) 

 Cost of electricity : Rs.10 / unit with 7% increase every year 

 Air conditioner life: 10 years 

 

2. Calculations:  



STS Panel Installation 



Typical Installation 

● The STS Panel integrates with new and existing commercial VRV Inverter 

ACs  

 

● It is generally placed close to the outdoor unit 

 

● The refrigerant gas which flows in the VRV system is fed to the STS Panel 

and is heated by Solar Reflectors  

 

Outdoor AC unit STS Panel 

Connecting Pipes 

STS 

Panel 



Actual Installations 



Installation steps 

1. Recover the system’s refrigerant into a clean and vacumed recovery cylinder (for 

refilling back into the system). 

  

2.  Cut the Compressor discharge line that is leaving the compressor and entering the 

condenser, as shown in figure 2  
NOTE 1: Make sure the cut is right before the condenser and after temperature sensors/ oil recovery 

units, post compressor) 

NOTE 2: In case of hot and cold machine, the cut will come before the condenser as well as 4-way valve.  

Figure 2 Figure 1 



Installation steps 

3.  The Panel, from the factory, is pressurized with Nitrogen gas. When the Panel is installed, 

the copper pipe will have to be cut. Nitrogen gas should exit the pipes when it is first cut, 

if it does not, please contact us.  

4. Connect the refrigerant piping from the compressor discharge line to the STS Panel inlet 

(top).  See figure 4 

5.  Connect the refrigerant piping from the solar panel exit (bottom) to the condenser.  

6. Insulate copper piping for heat retention and safety. (Compressor Discharge pipes are 

hot!)  

7. Care should be taken so that the copper pipes have proper support. The  vibrations of the 

machine should not be transferred to the panel.  

 

 

 

Figure 4 Figure 5 Figure 6 



Installation steps 

8.  Evacuate the refrigerant system. Make sure there are NO Leaks in the refrigerant system.  

9.  Total gas to be added to the system = The recovered refrigerant (in step 1) + gas as per 

length of copper pipe used for panel (as per AC manufacturers charging chart) + 400gms 

for each STS Panel  

10. Give single phase power supply to the Panel (keep supply on permanently)  

11. With the Panel glass covered with cardboard or other UV resistant cover (silver tarp), Start 

the system.  

12. Once the system is operating per the manufacturer’s specs, remove cardboard or UV 
cover.  

 

 

 
Recommended Copper Pipe Size:  

• Upto 12 HP: 12 mm VRV Grade pipe, 0.8 mm thick  

• Upto 18 HP: 15 mm VRV Grade pipe, 1 mm thick  

• Upto 28 HP: 19 mm VRV Grade pipe, 1 mm thick  

Recommended make: Rajco, Mandev, Mehta Tubes  

 

Use 19mm wall thickness EPDM/Nitrile Rubber insulation  



Terawatt - Certifications 



Green Rating for Integrated Habitat Assessment  
is a national rating system for green buildings in India. 

The Solar Rating & Certification Corporation 
(ICC-SRCC™)  

is the leading certifier and standards developer for 
solar heating & cooling products in North America.  

Terawatt - Certifications 

STS Panel certified by GRIHA  STS Panel certified by SRCC 

https://www.grihaindia.org/products-catalogue
https://secure.solar-rating.org/Account/CompanySearch.aspx
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Terawatt - Certifications 

 

 

 

CERTIFICATE NO: 
DIPP107407 

 

 

 

 
Government of India 

Ministry of Commerce & Industry 

Department for Promotion of Industry and Internal Trade 

 

 

 

 

CERTIFICATE OF RECOGNITION 
 

 

 

This is to certify that Terawatt Energies Private Limited incorporated as a Private Limited Company on 10-11-2020, is 

recognized as a startup by the Department for Promotion of Industry and Internal Trade. The startup is working in 'Renewable 

Energy' Industry and 'Renewable Energy Solutions' sector as self-certified by them. 

 

 

 
This certificate shall only be valid for the Entity up to Ten years from the date of its incorporation 

only if its turnover for any of the financial years has not extended 100 Cr. 
 

 

 

 

 

16-08-2022 

DATE OF ISSUE 

09-11-2030 

VALID UPTO 

Print : Udyam Registration Certificate https://udyamregistration.gov.in/Udyam_User/Udyam_PrintApplication.aspx 

1 of 2 05-05-2022, 16:31 

 

 

 
 

UDYAM REGISTRATION NUMBER UDYAM-MP-23-0050419 

 
NAME OF ENTERPRISE M/S TERAWATT ENERGIES PRIVATE LIMITED 

TYPE OF ENTERPRISE *  MICRO ( Based on FY 2019-20 ) 

MAJOR ACTIVITY MANUFACTURING 

 

SOCIAL CATEGORY OF 

ENTREPRENEUR 

 
 

NAME OF UNIT(S) 

 

 

 
 

OFFICAL ADDRESS OF ENTERPRISE 

 

 

 

DATE OF INCORPORATION / 

REGISTRATION OF ENTERPRISE 

 

GENERAL 

 
S.No. Name of Unit(s) 

1 TERAWATT ENERGIES PRIVATE LIMITED 

 

Flat/Door/Block No. 34 L.G. CROSS ROAD Name of Premises/ Building VIJAY NAGAR 

Village/Town INDORE Block NA 

Road/Street/Lane L.G. CROSS ROAD City INDORE 

State MADHYA PRADESH District INDORE , Pin 452001 

Mobile 9108002505 Email: prawat999@gmail.com 

 

10/11/2020 

 

DATE OF COMMENCEMENT OF 

PRODUCTION/BUSINESS 

 

NATIONAL INDUSTRY 

CLASSIFICATION CODE(S) 

 

10/11/2020 

 

DATE OF UDYAM REGISTRATION 05/05/2022 

 
* In case of graduation (upward/reverse) of status of an enterprise, the benefit of the Government Schemes will be availed as per the provisions of Notification No. S.O. 2119(E) dated 

26.06.2020 issued by the M/o MSME. 

This certificate is temporarily generated based on data of AY 2020-21 due to non-availability of data of AY 2021-22. This will be updated on receipt of data of AY 2021-22. 

Disclaimer: This is computer generated statement, no signature required. Printed from https://udyamregistration.gov.in & Date of printing:- 05/05/2022 

 

For any assistance, you may contact: 

 
1. District Industries Centre: INDORE ( MADHYA PRADESH ) 

 

2. MSME-DI: INDORE ( MADHYA PRADESH ) 

 

SNo. NIC 2 Digit NIC 4 Digit NIC 5 Digit Activity 

1 35 - Electricity, gas, steam and air 

conditioning supply 

3510 - Electric power generation, 

transmission and distribution 

35105 - Electric power 

generation using solar energy 

Manufacturing 

 



MAHARASHTRA GOVT 



MP GOVT 



GUJARAT GOVT 



CHHATTISGARH GOVT 



NTPC LIMITED 



Happy Customers 



Savings achieved:  30% to 58% 

Sr. Site Name 

Tested on 

Brand  Savings 

PRIVATE ORGANIZATIONS 

1 P&G, Manideep LG -14HP 48.0% 

2 Adani HQ, Ahmedabad LG - 20HP 49.47% 

3 Honda Vithalapur Factory Daikin - 10HP 44.57% 

4 Standard Chartered Bank HQ, 

Fort, Mumbai 

Voltas - 10HP + 

12HP 

55.18% 

5 Siemens, Kalwa LG - 10HP 35.63% 

6 Intertek Andheri LG - 2TR 

Inverter 

58.00% 

7 McDonald’s, Kalamboli BlueStar - 

8.5TR 

26.42% 

8 NIBE Limited LG - 1.5 TR 37.21% 

Sr Site Name Tested on Brand  Savings 

GOVERNMENT 

ORGANIZATIONS 

9 Mantralaya, Mumbai Daikin - 12HP 29.31% 

10 Indian Navy(MES), 

Asvini Hospital 

Mitsubishi - 14HP 

+ 16HP 

40.36% 

11 RGPV Institute, 

Bhopal.  

Testing laboratory of 

Urja Vikas Nigam 

Limited, MP 

Voltas - 1.5 TR 37.68% 

12 BMC Consultant, 

Mumbai 

Toshiba - 8HP 54.29% 

INTERNATIONAL 

ORGANIZATIONS 

13 Daikin, USA Daikin 2TR 47.00% 

14 J & J Engineering, USA Nordyne - 10HP 30.00% 

15 Saigon, Indonesia Toshiba - 10HP 50.00% 



P&G MANDIDEEP– 48% SAVINGS 

Date Energy meter readings  

 7am 5pm Difference 

05-11-2022 3402.04 3409.90 7.86 

06-11-2022 3420.41 3434.14 13.73 

07-11-2022 3453.91 3475.75 21.84 

08-11-2022 3494.17 3510.92 16.75 

09-11-2022 3529.40 3546.41 17.01 

10-11-2022 3572.44 3589.75 17.31 

11-11-2022 3610.62 3623.89 13.27 

12-11-2022 3652.81 3665.83 13.02 

13-11-2022 3680.08 3687.92 7.84 

14-11-2022 3689.34 3704.48 15.14 

15-11-2022 3706.419 3715.433 9.01 

16-11-2022 3725.976 3740.943 14.97 

17-11-2022 3750.165 3762.706 12.54 

18-11-2022 3779.502 3791.507 12.01 

19-11-2022 3803.502 3812.982 9.48 

20-11-2022 3836.593 3844.563 7.97 

 

Date Energy meter readings  

 7am 5pm Difference 

08-10-2022 2467.647 2497.586 29.94 

09-10-2022          2515.609 2546.978 31.37 

10-10-2022         2567.28 2592.046 24.77 

11-10-2022 2616.08 2634.08 18.00 

12-10-2022 2672.24 2697.68 25.44 

13-10-2022 2713.29 2740.56 27.27 

14-10-2022 2764.14 2782.51 18.38 

15-10-2022 2796.15 2821.18 25.03 

16-10-2022 2841.85 2867.02 25.17 

17-10-2022 2888.97 2919.09 30.12 

18-10-2022 2950.80 2977.40 26.60 

19-10-2022 2995.25 3016.25 21.00 

20-10-2022 3056.92 3081.81 24.89 

 

BEFORE STS PANEL AFTER STS PANEL  

Average Before STS Panel 25.23 

Average After STS Panel 13.11 

Average Difference 12.12 

% Savings 48.0% 



MANTRALAYA, MUMBAI - 29.31% SAVINGS 



MILITARY ENGINEERING SERVICES - 40.3% SAVINGS 



ADANI - 49.47 % SAVINGS 



HONDA - 44.57 % SAVINGS 



MAHINDRA – 48.60% SAVINGS 



SIEMENS- 35.63 % SAVINGS 



RGPV INSTITUTE - 37.68% SAVINGS 



Some other Clients 



THANK YOU ! 

For Further Details  

Call : 9713027444 / 9109441763 

 


