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Abstract: iSolar ibased iE-Uniform  igives ibetter iprotection  ito ithe isoldiers iwho iare iworking  iin iextreme iweather  iconditions.  

iSolar iPanels iare iused  ito ipower  iup ithe iinternal icircuitry  iof ithe iE-uniform.  iA i12 iV iDC ilead  iacid  irechargeable  ibattery  iis iused  ifor 

istoring  ithe ienergy. iWe iare iusing  iconventional ibattery  icharging  iunit ialso ifor igiving  isupply  ito ithe icircuitry. 

AT89S52  imicro  icontroller  iis ithe iheart iof ithe icircuit ias iit icontrols iall ithe ifunctions.  iA ivoltage isampler  iis iinterfaced  iwith ithe 

isystem iusing  iADC i0808 ito  iget ithe ivoltage igenerated  ifrom  ibattery  ias ia idisplay  ion ia i16X2  iLCD. 

The iproject iis ioperated iin  isummer  imode iand iwinter imode. iBy iselecting  ithe imode iof ioperation, iwe iare ioperating ithe iH-

Bridge iIC isuch  ithat iit ican  idrive ibody iheater/cooler.  iThe iheater/cooler  iin iturn  iwill ihelp  ius ito iprovide  ichilling  ior iwarming 

ieffect iinside ithe iuniform  iwhich  ihelps ithe isoldier ito ibear ito  iany ikind  iof iexternal i environment. 

The imetal isensor iwill idetect ithe imetal ilike ibomb iand iintimate ithe isoldier iwith ia ibuzzer  iindication. iThe iGSM iis iinterfaced 

iwith ithe imicrocontroller  iand iGPS iis ialso iinterfaced  isuch  ithat ithe itracking  iof ithe ientire  isoldier iis iobserved.  iAnd  ithe 

ilocation  iis  imessaged  ito ithe iparticular  iconcern  iperson  i/dept. iThis iUniform  iwill  imake ithe  isoldier ito iwork  iin iany ikind  iof 

ienvironment 
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I. INTRODUCTION: 
Soldiers iare ithe iArmy’s imost  iimportant iresource.  iSoldiers iplay  ia ivital irole ito  iprotect ione’s icountry.  i The iterm 

isoldiers iinclude iservice imen  iand iwomen ifrom ithe iArmy,  iAir iForce, iNavy iand iMarines.  iThey  iwill ialways ibe ithe ione 

iresponsible ifor itaking iand iholding  ithe iduty iin iextreme iweather  iconditions ithroughout  ithe i year. iWhile iproviding 

isecurity ito ithe ination, ithey  imay  iface itroubles iin iextreme ihot/cold  iweather  iconditions.  i Both ivery  ihot iand icold 

itemperatures icould ibe idangerous ito ihealth. 

In ithis iproject iwe iare igoing  ito idesign  ian iE-Uniform  iwhich  igives ibetter iprotection  ito ithe isoldiers iwho  iare 

iworking  iin iextreme iweather  iconditions.This ipaper  iis igives itwo imodes isummer  imode iand iwinter imode i.By iselecting  ithe 

imode iof ioperation  ithe irelays idrive ibody  iheater/cooler.  iThe iheater i/ icooler iin iturn  iwill ihelp  ius ito iprovide  ichilling  ior 

iwarming  ieffect iinside ithe iuniform  iwhich  ihelps ithe isoldier  ito ibear  ito iany ikind  iof iexternal ienvironment iand ihe ican iwork 

iefficiently iwithout iheat istress ior icold istress 

 

II. EXISTING iSYSTEM: 
Existing  isystem  iapplications iare ilimited  ias iit iprovides ibody itemperature iregulation  ionly, ibut inothing  imore 

ithan  ithat. iIt idoes inot iprovide  iany imeans iof iSecurity, iNavigation,  iMonitoring  iat ia iremote iplace. 
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III. BLOCK iDIAGRAM iOF iSOLAR iBASED iE i– iUNIFORM: 

Fig.3: iBlock  i Diagram 

3.1. OPERATION: 

In ithis ipaper  isolar  ipanels iare iused  ifor icharging  ia iLead  iAcid  iBattery i(12V, i1.2 iAmp ihrs), ia ipeltier ithermoelectric 

idevice iwhich  iwhen  iconnected  ito ibattery  igenerates icooling  ieffect ion ione iside iand iheat iis idissipated  ion iother iside ithrough 

iheat isink. iA iregulator  i7803  iis iused  ito idrive ithe iinternal icooling  ifan  iand iLED. 

Here iwe iare  iusing  iMicro  icontroller  i(AT89S52)  iallows idynamic iand ifaster  icontrol. iLiquid  icrystal idisplay  

i(LCD)  imakes ithe isystem  iuser-friendly.  iHere iwe iare iusing  iLCD iDisplay  ifor idisplaying  ithe ivalues iof ipresent iand 

imaximum  ivoltage ivalues iwhich  iare ipresent iin ithe irechargeable  ibattery. 

The iproject iis  ioperated  iin itwo  imodes isummer  imode iand iwinter imode.  iBy iselecting  ithe imode iof ioperation  isuch 

ithat iit  ican idrive ibody iheater/cooler.  iThe iheater/cooler  iin  iturn  iwill ihelp  ius  ito  iprovide  ichilling  ior iwarming  ieffect iinside ithe  

iuniform  iwhich  ihelps ithe isoldier ito ibear ito iany ikind  iof iexternal ienvironment iand ihe i can iwork  iefficiently  iwithout iheat 

istress ior icold istress. 

The imetal isensor  iwill idetect ithe imetal ilike ibomb iand iintimate ithe isoldier iwith  ia ibuzzer  iindication. iThe iGSM iis  

iinterfaced  iwith ithe imicrocontroller  iand iGPS iis ialso iinterfaced isuch  ithat ithe itracking iof  ithe ientire isoldier  iis iobserved. iAnd 

ithe ilocation  iis imessaged  ito  ithe iparticular  iconcern  iperson  i/dept. 

http://trpubonline.org/index.php/Climatica/index
http://trpubonline.org/index.php/Climatica


Climatica 
 

http://trpubonline.org/index.php/Climatica 

Vol 1, Issue 1, 2026 

                                                      
  

22 

3.2. AT89S52  iMICROCONTROLLER: 

 
Fig.3.2:  iPin idiagram  iof iAT89S52 

The iAT89S52  iis  ia ilow-power, ihigh-performance  iCMOS  i8-bit imicrocontroller  iwith i8K  ibytes iof iin- isystem  

iprogrammable  iFlash imemory.  iThe idevice iis imanufactured  iusing  iAtmel’s ihigh-density inonvolatile imemory 

itechnology  iand iis icompatible  iwith ithe iindustry- istandard  i80C51 iinstruction  iset iand ipinout.  iThe ion-chip iFlash iallows ithe 

iprogram imemory  ito ibe ireprogrammed  iin-system ior iby ia iconventional inonvolatile imemory  iprogrammer.  iBy icombining 

ia iversatile i8-bit iCPU iwith  iin-system iprogrammable  iFlash ion ia imonolithic ichip, ithe iAtmel iAT89S52  iis ia ipowerful 

imicrocontroller  iwhich  iprovides ia ihighly-flexible iand icost-effective isolution  ito imany  iembedded  icontrol iapplications. 

The iAT89S52  iprovides ithe ifollowing  istandard  ifeatures: i8K ibytes iof iFlash, i256 ibytes iof iRAM, i32 iI/O ilines,  

iWatchdog  itimer, itwo idata ipointers,  ithree i16-bit itimer/counters,  ia isix-vector itwo-level iinterrupt iarchitecture,  ia ifull 

iduplex  iserial iport, ion-chip  ioscillator, iand iclock  icircuitry.  iIn iaddition, ithe iAT89S52  iis idesigned  iwith istatic ilogic ifor  

ioperation  idown  ito izero  ifrequency  iand isupports itwo isoftware iselectable ipower  isaving  imodes. 

The iIdle iMode istops ithe iCPU iwhile iallowing  ithe iRAM, itimer/counters,  iserial iport, iand iinterrupt i system  ito 

icontinue ifunctioning.  iThe iPower-down  imode isaves ithe iRAM icontents ibut ifreezes ithe ioscillator, idisabling  iall iother  ichip 

ifunctions iuntil ithe inext iinterrupt  ior ihardware ireset. 

 
3.3. PELTIER iPLATE: 

The imost icommon  itemperature icontrol ioption  ifor ithe iAR irheometers iis ithe iPeltier iPlate. iThe iAR-G2, iAR  

i2000ex  iand iAR i1500ex  iPeltier iplates ihave ia itemperature  irange iof i-40 ito i200 iºC iwith ia itypical iheating  irate i of iup ito i20  iºC 

i/min. iand ia itemperature iaccuracy  iof i+/- i0.1  iºC. iA iPRT i(platinum  iresistance ithermometer)  isensor ipositioned  iat ithe icenter  

iof ithe iplate iensures iaccurate  itemperature  imeasurement iand icontrol. 
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Fig.3.3: iPeltier iPlate 

A i peltier i cooler  i is i a i cooler i that i uses i a i peltier  i element i (TEC). i Peltier i coolers i consist i of i the i peltier  

ielement iitself, iand ia ipowerful  iheatsink/fan  icombination  ito icool ithe iTEC. 

 

IV. ADVANTAGES: 
• Protection ifrom iextremely ilow itemperature isuch  ias i0/Minus iDegree iin ihilly iregions 

• In ideserts iwhere itemp  iis ihigh  iuniform  iwill imaintains icool. 

• No ineed  ito ihandle itorch ilights. 

• Fit iand iforget isystem 

• Reliable 

• Compact isize 

• Affordable  iprize i(Low  icost) 

• Low iMaintenance 

V. APPLICATIONS: 
• Used iin imilitary  iapplications. 

• This iuniform ican ibe iused  ifor iall  ithe iclimatic  iapplications. 

• Soldiers ican iwork  iin iextreme iclimatic iapplications. 

 

VI. EXPERIMENTAL iRESULTS: 

 
Fig.6.1:Liquid iCrystal iDisplay 

http://trpubonline.org/index.php/Climatica/index
http://trpubonline.org/index.php/Climatica


Climatica 
 

http://trpubonline.org/index.php/Climatica 

Vol 1, Issue 1, 2026 

                                                      
  

24 

 

 
Fig.6.2:Solar iPanel 

 

Fig.6.3:Working i Model 

VII. CONCLUSION: 
The iproject i“Solar  ibased iE-Uniform  ifor isoldiers iwho iwork  iat iextreme ihigh  itemperature ior iextreme ilow 

itemperature iwith itracking”  iis  isuccessfully  itested  iand iimplemented.  iBy iusing  ithis iproject  iin ireal itime i applications iwe  

ican ihelp  isoldiers ito iwork  ieven iin iextreme iclimatic iapplications.  iIt iis ia ihighly  idurable iand  iself- irepairing  isolar itechnology, 

iideally isuited ifor imobile iapplications. 
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