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llr, ,. :;lrccilieal.iclris have been prepargd by the Direqtor, Defbnce Institute of Physiology & Allied Sciences

rl)ll),\S). l)t{DO, Ministry of Defence, Timaryur, Lucknow Road, Delhi-I10054 and are based on the

'lrtrlic:s clone by the lab on Improved space heating device (Bukhari). Thesespecifications will be used for.

r('rr(lor enquiry, precurgment, manufaqture and quality assuranee of the improved spaae heating clevice

tltrltlrari). Quality assuranee authority (ASHP) forthis store is Director, Defenqe Institute of Physiology &

'\llicd Sciences (DIPAS), DRDO, Ministry of Del'ence, Timarpur, Lusknow Road, Delhi-110054,

DRDO, Ministry of Defence,

Timarpur, Lucknow Road,

Delhi-l10054.
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llr. irf.rmation contained in this regulatory document antitled "specilications of Improved space Fleating

l)cvii:c (Bukhari) for Cold Conditions" No: DlPAS/Specifications/lnrproved SHD (Bukhari)/312011

rlt.vcl.ped by.Biomedical Instrumentation Division of DIPAS Delhi have been corlrpiled from the results of

t.xtc.sive studies carried out by this research laboratory, It is exclusively for the internal ttse and for the use

,,1' lrnproved Space Heating Device (Bukhari) technology holders (ToT Ilolclers) for commercial

..xploitation ancl information contained in this report should not be shared or reproduced in fragments or in

irny other form without written permission from the undersigned'

Director

Defence Institute of PhYsio iEd Sciences,

DRDO, MinistrY of Defence,

Timarpur,Lucknow Ro ad,

' Delhi-l10054.

lr
Iil

t
D

P
s

t-
l.
t
p

p

"}

l
s
3

s

;'$
_gD

Is
IJ

d

+



'\
rI

lf
I

:

.a

F
F

Specifications of
I mproved Space l{eating Device (Btnkhari)

For Cold Conditions

No: DlPAS/Specifications/Improved sHD (Bukhari)l3|20l7

ilrcscr specifications contains 22pages.lt is properly of Govt. of India and is to be returned to the Director,

r)r.lc'ce Institgte of physiology & Allied Sciences (DIPAS), DRDO, Ministry of Defence, Timarpur,

. I rrt:ltnow Road, Delhi-110054.

llrcsc specifications are liable to amendment at any time and therefrre is applicable only to specific enquiry

rrrrilc any tinie. For any specific enquiry, a fresh copv of specifications is to be obtained'

"rir.cctor, Defejrce Institute of Physiology & Allied Sciencds (DIPAS), DRDO, Ministry ol' Defence,

'tirlarpur, Lucknow Road, Delhi-1i0054 is the Authority Holding Sealed Particulars (AHSP) and is the

(:os-rpetent authority t9 grant any concession, if any in respect of any elause contained in these specifications'

l'his is a restricted document and therefore should not be communicated to anyone who is not autltoriz'ed to

.r'cceive 
it.

I lre store must conform in all respects with these specifications and other particulars issued with it'

'l{r:sponsibility of safety: Nothing shall relieve the manufacturer of his responsibility for the safe custody of

specifrcations issued to them for particular contract till the contract is completed, Manufacturer will also be

=- rc:5p6n5lfle for maintenance of secrecy of the information contained in these documents'

(llauthorized departure from these specifications may involve rejection of the stores which will be inspected

tlrrr'i19 and after manufacturing and will be subject to testing for final approval of AHSP'

'tpon issue of amendment or introducing modifications and alteration to design, the controller will
-rrrc6r.porate such changes into cument production within aperiod to be agreed upon by the manufbcturer or

Itis authorized representation and the contractor.

ltr cnse of any ambiguity/doubt the sealed sample held with ASHP is to be verified.

DRDO, MinistrY of Defence'

Timarpur,Lucknow Road-

Delhi-l | 0054-
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Slrct:ilications of Improved space heating devic:e (Bukhari) for cold condirion,

Introduction
lJtrkhari or the spaae heating device is the basic requirement in l.he cold conditions at high altitude.

Army has provided kerosene based bukharis to soldiers deployed in cold areas. These bukharis

consist of a barrel and a burner but have low operating efficiency and are satbty hazards. The burner

is only a metal plate and the fuel is gravity fed to the burner by a tank placed at a height, l'he fuel

talls on the preheated plate, vaporizes and is burnt. Because of the improper f-uel cornbustion there

is generation and accumulation of deadly carbon monoxide (CO) gas in the room.

The exhaust system is usually a simple pipe which opens outside the roof bent at right angle. 'fhe

winds are intense in these locations and suddenly change direction. The high wind velooity induced

backdraft extinguishes the flame in the Bukhari. The flow of the fuel continues ancl vapour

generated by red hot plate results in reignition and a sudden blast. These bukharis give out only

radiative lieat and a lot of heat soes waste in the form of exhausted hot flue sases.

In some of the Army units, imported kero-heaters have also been provided. These kero-heaters do

not have any exhaust pipe. Any CO produced by these heaters remains in the room and ultimately

CO level in the room can go considerably high.

An improved space heating device (bukhari) and bumer has been cleveloped taking into

consideration all the problems mentioned above. The salient features of these devices are:

L Bukhari is two chambered structure, one for heating air and other for flue gases so that there

is no mixing of harmful flue gases in the air circulated in the room. The CO level in the room

t'emains below the detectable level.

2. It has been desiened for maximum extraction of heat so that there is mihimum wastaqe at

lhe exhaust level.
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:1. 'l'lrcrc are three level protections from the back draft, so no chance of blast or lire .
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rl liot' better efficiency it is having both corrvcctivc as rvell as ladiative type of beatirig For;

( orrv(:(:tive heating, air flo"r, is nraintained with the trelp of a DC Ian resulting in uniform heating of
lot)rn lbr better comfort.

5, To operate the fan a charga controller has been provided which srrpplies 6 V DC and gets

charged with the main supply, For remote areas where power supply is rrol available, lzv,'20W
solar panel has been provided to charge the battery. The charged battery plovidcs backup lbr about

[J hrs after the sunset.

6. An improved backdraft proof exhaust vent has been developed as an acJditiorral salbty

measure. It wo|ks on Bernoulli's principle and does not allow the air to come down. It is not having

any moving part and is thus maintenanqe free. This system can be used even with the existing

bukharis and can make them safe by preventing the back draft mediated blasts.

7. The stove is a multiple wick, triple burner that is separate from the shell of the bukhari. The

stove burns fuel by wicking action hence once extinguished thele is no spontaneous re-ignition and

no chance ofexplosion ever.

8. The tank of the bumer has beqn specially designed to keep the oil temperature low.

9. . The burner is efficient and consumes only 500 ml/hr of kerosene oil. Being separate from
Lrukhari shell,. it can be used for heating of food also. For cooking or heating food a specially

ctesigned stand has been provided.

I

I

l

)

)-

I

r

-)
I

)

)

l

I

I

I

}
(
.1

D

l
!
p-

t
il,

#

il



Ei

*l

_l

l
:L_:

<,n; a-.-i-iq+ri,

Specifications of Inrproved space heating device (Bukhari)

lluklrari Shell:

l' It will have double chamber design as shown in the attached diagram. 'l'here should be no
leakage of gas in between the two chambers.

2' The diameter of outer chamber will be 355 mm and inner chamber will tre 230 mm.

3' The diameter of air outlet pipe will be 76 mm. The diameter of exhaust pipe will be l0l
mm which will be fitted at an angle of 45o to allow the free flow of flue gases. 'l.hree

horizontal plates will be fitted between outer and inner chamber to extract the heat and
break the impact of the air. These plates will have altemate cuts as shown in the diasram.

4' The inner cylinder will have diameter of l0lmm and height of 390 mm. It will have three
cuts of 75 mm x 3 5 mm at the lower edge for the free flow of air on the base plate. A
cone of 170 mm diameter and' 75 mm height will be fitted on the top of this cylinder.

5. Paint will be black and heat resistant.

6' Legs will bb detachable. Height of the leg will be22Smm and there will be three slots on
the lower side of shell to fix the legs. Leg will be made up of 25mm x 25mm square,pipe

. having shape as shown in the diagram,

A DC fan of 6V will be fitted on the top for the air movement in the inner chamber
which will operate by a charge controller unit. This unit will be charged both by mains
supply as well as by solar panel. The fan assembly will be covered by. a wire mesh.

A stand will be provided as shown in the diagram which will be used with bumer for
cooking or warming of food.

8.
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. l'i|tr's: '
I r rrt' ()rr('r'cri:r-clcr of trre pipe w*r be l0r nr'r.
.'} lirrirl rcngth wi, be approx. 9 ft in three pieces oi.964 r.n'each.l' l'aclr part will have collar of l00mm length for overlap on the other-scgment to avoidrcartage. The outer diameter of coilar will be r06 rnm, 

'r rv.,'utr to avolcr

4' one elbow joint with same diameter ancl collar size will be provided to fix trie pipe throughwindow hole. Detailed specs as per diagram.

I ll trl< Draff protector:
1' will have cliameter of 104 mm and collar for fitting on the top of exhaust pipe.2. Detailed design as per diagram.

Material to be used:

For all the parts i'e' bukhari shell, pipes and backdraft protector mild steer sheet of 20 swcwill be used except for the base plate exactly above the burner which wiil be of r6 SWG.
'I'riple Burnen stove:
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It will be wick based stove having three heads as shown in the diagram.
Each head will have l0 wicks of
threadsand shourdr;;,,;;;J; .|t,lH::::::n:##ii;,r",-
Kerosene tank capacity should be approx. 6 Litres.

Will have knob to control.the level of wicks.
Gaskets should be of silicon.
Should have metaric fuer gauzeto check the rever oio' inside tank.v.r lrrv rvyer ul ul-l ttfStog tank.

::::t::l,rl:l':'* 
rtl be 22 swc with chrome prating on an tle parrs except rwo meshes

8, Detailed dimen srons should be as per att

Sllrrrcl for cooking food:

l, Should be able to withstand weight up to 20 kg.
;?. Will be made up of square pipe of 25 mrn and will
1. Details climensions as shown in the diagram,

be foldable.
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r l,rrr lir r orrllloilt.l, :tlltl lan a.ssembly:

I ll rv r ll lrrrvc a I'enra le input sockets fbr solar panel qomector (6.5 mn ntono jack) and a leadlor .120V rrrarp supply.

' \l/ill lrrrve SMF battery of l2V, 7.4 Ah.
{ ( )rrlPr-rt voltage will be 6v 500 mA Dc to operate the fan.

,] .l;::,T;"J:Tt"'s 
for AC chargins Solarpaner charging and row baftery. Shourd have

5 |j,,x shourd o. ^J;l:HffTrging(r' l;ittr motor should be sturdy and capabre of torerating temperature upto l00o c. Fan wireslr'trld be t'5 tneters long' double core lmm and pure Tef'ron coated, capabre of toleratingtcrrrperature fi'om -2oocto + 4004c. whore fan assembry wilr be covered by SS mesh.

i solnr Jrancl:

I * 
l. It will have capacity of approx 20 W,
2' Should have lead of 4 meters ancl connector (6.5 mm mono jack) fbr connection to charge

lrI c0nlroller.

-l ,\pu'c.t

d be of fine quality to withstancl the extremely low

S t. I)cvice for igniting and putting off burner
J ,,t, Slranner for tightening legs and fan nuts
t

' s l'rir:llrtging: IJeavy duty box constructed using 7 ply,22BFcardboard to be used for packaging.
"? 

l'ltcrrnocoal sheet or bubble packing should be provided wherever necessary for the protection ofs 
cqttiltttrents' A metal plate with engraved DIPAS logo to be fitted on each.bukhari she[ theltrt*lianing lrox box should have details about manufacturer's address, date of manufacturing and

?
.- fjrjrt.iitl nLrrnbef.
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\ 'li'r'lrttrrliort lry the contractor that necessary pre- inspection/tests have been carried out.on the stgr.es

l' tttlt'tt'tl rtttcl the same are fit for inspection and test shall be rendered along with the challan.

I I tltc Quality Assurance Officer finds that pre-inspection of the consignment as required above has.

rrol llccn can'ied out, the consignment is liable for rejection.

(.frr:rlity Assurance

l"on qualitY assuranie samples will be picked randomly to conform the requiremQnts laid down ip 1re

spccifications.

M.anufacturer/ contractor should get the approval for the raw material from the ASHp before

proceeding for the fabrication te ensure quality of stores.

'l'he supplier will provide the stores serially numbered and arranged in such a way that the entire lot

is easily accessible to the sampling officer. The randomly selected Bukhari, burner, charge controller,

solar panel and complete set will be checked for following points.

l)oints of inspection in bukhari
( )verall dimensions

Welding quality

l)rtint quality

Slreet thickness

t llrccking of leakage or gap in the welding using light

Any noise during fan operation

lilopcr fitting of legs

l)rnpcl overlap of collar in exhaust pipe and exhaust vent

Foinls of inspection in burner
(,)veral I clirneusions

Lunl<uge of oil ltom tank and from gasket

Irrultet lllue'finnre

Itr'rtpef l.rittlng eiliboth the meshes (Jalis)
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*l \ rlt't lrrr.:rli<)n by the contracter that _ _,nec'ssary pre- inspectio'/tests have been carried out oh the storesIt ttrlt'tt'tl rtttcl the same are fit for inspection and test shalr be re'der.ed aJong with the charan.

ll llrc: Qrrality Assurance officer finds that pre-inspection of the consignment as qequired above hasrr'r hccn c4rriecr out, the consignment is liabre for rejection.

()rrality Assurance

li.r'quality assurance samples will be pickecl randomly to conform the requirements laid down irr the:;llccifications.

M'anufacturer/ contractor shourd get the approvar for the raw material from the ASHp beforeProceeding for the fabrication to ensure quality of stores.

'l'he supplier will provide the stores serially numbered and arranged in such a waythat the entire rotis easily accessible to the sampling officer. The randomly selected Bukhari, burner, chaige controrer,solar panel and comprete set w'r be checked for forowing points.

l)oints of inspection in bukhari
Ovcrall dimensions

Welding qualiry

l)0inl quality

Sheet thickness

( llrecking of leakage or gapin the welding using light
Arry noise during fan operation
l)t'oper fitting of legs

lr'ope' overlap of collar in exhaust pipe and exhaust 
'ent

liolrrt.s of inspection in burner
t)vernII clilnensions

Lenkagei crf oil 1llom tank and from gasket
lirrtp$l blue flanre

firol fltrin6 o{,both the meshes (Jalis)

J

-d
*
J
t
t
?
r
$
,il

t
-f
.t

.,lF

*

*

+
?

't
*

s
.*

s
-$

#
+
+
it

#
*
+F

L1



t
t_l*
.J

t
)

l,-o
)

)

I
I
I
t-
T

!
?

- 
't

, I rr rp(,r nrr\,(.nt(:nl iutd lLnctioning of control knob

I'r,url,s ol ilrspcction in charge controller
( )r,t-l ;tll tlilrrcnsions

litr1',11crtlrrcss of body and switches
ll;rilcly quality

I'r'opsr' hrnctioning of all the indicators
l)r'oper charging and discharging cycle
l)r'oper output voltage and operation of fan
('harging with mains ancl solar panel

l'r'oper length and quality of input and output leads

l)oints of inspection in solar panel
Overall quality

l)roper fitting of frame

Wattage

[)roper charging

Quality of lead and sockets

Points of inspection during testing of complete set:
lleat generation i.e air temperature at outlets should be around g0_90"c
'l here should not be any smeil in the room i.e oir or paint burning smelr
oil consumption shourd be around 500-700 ml/hr

Wnrranty

lixccpt as otherwise provided in the invitation to the tender, the contractor/manufacturer hereby
tleclares that the goods, stores articles sold/supplied to the purchaser qnder this contract shall be ot.
lltc best quality and workmanship and new in all respects and shall be strictly in accordance with the
spctcifioations and particulars contained /mentioned in the contract.

'l'licr 
oontractor/seller hare by guarantee that the said stores would continue to conform to the

-Lltrrc:r'ipticrn ancl quality aforesaid for a period of 24 months from the date of delivery to the purchaser.
l)uriRH' t'ltc alirrosaicl per:iod of 24 months the said stores if found not to conform to the d.esoription
;iirt'l qr'r[lity nib.esaicl ancl not having satisfactory performance or have deteriorated; the crccisjon .1,
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hcrlraf f shall be final and binding on the contractor/seller to rectify/replace by

(Bukhari) aLe
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'I't't'tlls and cOnditions: DRDO ror holders of Improved Spaca heating device
r rrrl1, r.:ligi[le to participate in the tender.
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I r tlr rrir.:r I Spr:citications

| 1 t!rrt l, ricss. (Mild steel)

Ilr'rlrlrt ol thc bukhari

Itt,r1,lrt ol'the legs

Iol;11 l1qig1'r1

t )rrlr:r l:)iameter

l)irirncter of inner chamber

l)ilrrreter of inner cylinder

I lciglrt of inner cylinder

| )irlueter of exhaust pipe

I otal length of exhaust pipe

Lcrrgth of Collar

I )ianreter of Collar

l)ianreter of air outlet pipes

| )inrreter of fan biades

Mutrlr rating

liolal panels

( 'lint'g,e controller Batteries

(lull)ul

j * Lllrmging rime

i-t flne:kup tirne

I P Cnpueity of the burner tank

4 ftonut Vctlurue for,rnax efficiency

li'#'
,,, .*.

20 S\\/G, Base plate l6 SWG

445mm

228 mm

765 mm

355 mm

230 mm

101 mm

390 mm

101 mm

964 mm

I00 mm

104 mm

76 mm

150 mm

6V 600 mA

12V 20w

12V 7 Ah

6V

l0 -l I hls

8-10 hrs

6 llters

500 -700 ml/hr

Approx. 23kg (excluding oil)

1000-1200 cu ft
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