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ABSTRACT	

Fruits	and	vegetables	have	very	high	quality	deterioration	and	low	shelf	life	after	being	

harvested.	 This	 paper	 deals	 with	 this	 intention	 and	 narrowed	 down	 to	 energy	

conservative	 solar	 passive	 cool	 chamber	which	 is	most	 suitable	 for	 hot	&	 dry	 places,	

energy	 crisis	 suffering	 and	 developing	 countries	 like	 India.	 This	 paper	 thoroughly	

discusses	 the	 loading	 parameter	 in	 a	 solar	 passive	 cool	 chamber.	 The	 equipment	

operates	 on	 the	 principle	 of	 direct	 evaporative	 cooling	 and	 increasing	 the	 relative	

humidity	 and	 decreasing	 the	 temperature	 of	 the	 interior	 of	 the	 structure	 within	 the	

optimum	level	of	 the	storage	thereby	keeping	the	vegetables	 fresh.	 	 It	can	be	used	 for	

short	 term	 preservation	 after	 harvesting	 vegetables.As	 compared	 to	 the	 ambient	

conditions,	 temperature	within	 the	chamber	 is	 reduced	by	12‐15°C,	while	humidity	 is	

maintained	 greater	 than	 82%	 level.	 Major	 difference	 was	 recorded	 in	 ladyfinger	 and	

green	chillies	in	case	of	their	weight	loss.		Under	normal	capacity,	chamber	can	load	and	

preserve	 30‐50	 kg	 vegetables	 can	 increase	 the	 shelf	 life	 by	 4‐5	 days.	 The	 chamber	

requires	40‐45	litres	water	daily.	Approximate	cost	is	Rs.	6000.	

KEYWORDS:	 Deterioration,	 Shelf	 Life,	 Evaporative	 Cooling,	 Weight	 Loss,	 Relative	

Humidity,	Shrinkage.		
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1. INTRODUCTION

Refrigeration	plays	an	important	role	in	

the	 development	 of	 a	 country,	 first	 and	

foremost	 for	 the	 preservation	 of	 food.	

Refrigeration	can	be	delivered	in	diverse	

techniques.	The	technique	implemented	

in	 technologically	 advanced	 countries	

depends	 significantly	 on	 grid	 electrical	

energy,	 supplied	 relentlessly	 and	

reliably	 to	 every	 part	 of	 the	 nation.	 In	

contrast,	 refrigeration	 is	 required	 in	

developing	 countries	 to	 encourage	

agriculture	and	commerce,	in	enormous	

areas	 without	 a	 trustworthy	 electricity	

source	 [1].	 Therefore	 making	 it	

necessary	 to	 come	 out	 with	 more	

economical,	 reliable	 and	 environment	

friendly	ideas.		

In	India	a	tremendous	amount	of	quality	

deterioration	 of	 vegetables	 produce	

takes	 place	 immediately	 after	 harvest	

due	 to	 lack	 of	 on‐farm	 storage	

facilities.The	farmers	of	dry	land	villages	

have	 poor	 resource	 availability	

particularly	 where	 the	 vegetables	 are	

grown	as	 subsistence	 crop	by	 the	 small	

and	marginal	land	holders.	In	absence	of	

proper	 storage	 technique	 the	 farmers	

usually	 sell	 their	vegetables	 in	 the	 local	

markets	 soon	 after	 the	 harvest.	

Transporting	 their	 harvest	 in	 gunny	

bags	 on	 bicycles	 every	 alternate	 day	 to	

markets	 induced	 a	 considerable	 stress	

on	them	[2].	High	food	prices	are	also	a	

major	concern	especially	for	low‐income	

food	 deficit	 countries	 that	 may	 face	

problems	in	financing	food	imports,	and	

for	 poor	 households	 that	 spend	 a	 large	

portion	 of	 their	 income	 on	 food	 [15].	

Considering	 the	acute	 energy	 crisis	 and	

non‐availability	 of	 abundant	 cool	

storage	 facility	 efforts	 were	 made	 to	

develop	 low	 cost/low	 energy,	

environment	 friendly	 cool	 chambers	

utilizing	 the	 principle	 of	 evaporative	

cooling.	

2. HISTORY	 OF	 EVAPORATIVE	

COOLING	CHAMBERS	

Cooling	 through	 evaporation	 is	 a	

prehistoric	 but	 effective	 technique	 of	

depressing	 temperature.	 There	 have	

been	 various	 designs	over	 the	 years.	 In	

early	 Ancient	 Egyptian	 times,	 paintings	

depicting	 slaves	 fanning	 large,	 porous	

clay	 jars	 filled	 with	 water	 which	 is	

essentially	 is	 a	 very,	 very	 early	 form	of	

evaporative	 cooling[3].	 The	 first	 man	

made	 coolers	 consisted	 of	 towers	 that	

trapped	 wind	 and	 funnelled	 it	 past	

water	 at	 the	 base	 and	 into	 a	 building.	

This	in	turn	kept	the	building	cool	at	the	

time.	[4].	
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In	 1800	 B.C	 the	 New	 England	 textiles	

factory	 began	 to	 use	 the	 evaporative	

cooling	systems	to	cool	their	mills[5].In	

the	 1930’s	 the	 Beardmore	 tornado	

airship	 engine	 used	 to	 reduce	 and	

completely	 remove	 the	effect	of	using	a	

radiator	 which	 reduces	 the	 effect	 of	

lag[6].	

Bamboo	 coolers	 were	 constructed	with	

bricks	 with	 hessian	 cloth	 which	 were	

used	 to	 wrap	 the	 bricks.	 Also,	 charcoal	

coolers	 were	 also	 produced	 together	

with	 the	 Almirah	 coolers	 [7].	 Some	

types	 of	 evaporative	 cooling	 that	 was	

been	used	in	New	Delhi,	India	in	which	a	

wetted	mat	with	 fan	was	used	to	cool	a	

local	 restaurant.	 The	 concept	 of	 water‐

cooling	a	roof	has	a	long	history	but	it	is	

estimated	 that	 less	 than	 60	 million	

square	feet	of	roof	have	ever	been	water	

cooled	 [8].	 It	 was	 also	 reported	 that	 if	

only	 a	 small	 amount	 of	water	 is	 placed	

on	 the	 roof,	 the	 evaporation	 is	 highly	

accelerated	as	compared	to	what	would	

be	if	the	roof	surface	was	flooded	[9].		

3. CONCEPT	 OF	 EVAPORATIVE	

COOLING	

Evaporative	 cooling	 is	 a	 physical	

phenomenon	 in	 which	 evaporationof	 a	

liquid,	 typically	 into	 surrounding	 air,	

cools	 an	 object	 or	 a	 liquid	 in	 contact	

with	it.	Both	plants	and	animals	use	this	

method	 to	 lower	 their	 temperatures.	

Trees,	 through	 the	 method	 of	 Eva	

transpiration,	 for	 example,	 remain	

cooler	than	their	environment.	[7.]	

Evaporative	 cooling	 occurs	 when	 air,	

that	is	not	too	humid,	passes	over	a	wet	

surface;	 the	 faster	 the	 rate	 of	

evaporation	 the	 greater	 the	 cooling.	

When	water	evaporates,	it	draws	energy	

from	their	surroundings	which	produce	

a	 considerable	 cooling	 effect.	 The	

efficiency	 of	 an	 evaporative	 cooler	

depends	 on	 the	 humidity	 of	 the	

surrounding	air.	[1]	

Evaporative	cooling	is	dependent	on	the	

conditions	of	 the	air	and	 it	 is	necessary	

to	 determine	 the	 weather	 conditions	

that	 may	 be	 encountered	 to	 properly	

evaluate	 the	 possible	 effectiveness	 of	

evaporative	coolers	[17].	

The	 operational	 effectiveness	 of	 an	

evaporative	 cooler	 is	 made	 up	 of	 a	

porous	material	 that	 is	 fed	 with	water.	

Hot	 dry	 air	 is	 drawn	over	 the	material.	

The	 water	 evaporates	 into	 the	 air	

raising	 the	 humidity	 and	 at	 the	 same	

time	reducing	the	temperature	of	the	air	

[16].	

3.1	 FACTORS	 AFFECTING	 RATE	 OF	

EVAPORATION	
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Evaporative	cooling	causes	depreciation	

in	 the	 temperature	 and	 increase	 in	

relative	humidity.	There	are	mainly	four	

major	 factors	 which	 effects	 rate	 of	

evaporation.	Though	they	are	discussed	

separately	but	it	is	important	to	keep	in	

mind	 that	 they	 all	 interact	 with	 each	

other	 to	 influence	 the	 overall	 rate	 of	

evaporation,	 and	 therefore	 the	 rate	 of	

cooling	[7].	The	factors	include:	

3.1.1	Air	Temperatures	Are	High	

Evaporation	occurs	when	water	absorbs	

sufficient	energy	to	change	from	a	liquid	

to	 gas.	 Air	 with	 a	 relatively	 high	

temperature	 will	 be	 able	 to	 stimulate	

the	 evaporative	 process	 and	 also	 be	

capable	 of	 holding	 relatively	 great	

quantity	 of	 water	 vapor.	 Therefore,	

areas	with	 high	 temperatures	will	 have	

higher	 rates	 of	 evaporation	 and	 more	

cooling	 will	 occur.	 With	 lower	 air	

temperature,	 less	 water	 vapor	 can	 be	

held,	 and	 less	 evaporation	 and	 cooling	

will	take	place.	

3.1.2	Relative	Humidity		

This	 is	 the	measurement	of	 the	amount	

of	 water	 vapour	 in	 the	 air	 as	 a	

percentage	 of	 the	 maximum	 quantity	

that	 the	 air	 is	 capable	 of	 holding	 at	 a	

specific	 temperature.	When	 the	 relative	

humidity	 of	 the	 air	 is	 low,	 this	 means	

that	only	a	portion	of	 the	 total	quantity	

of	 water	 which	 the	 air	 is	 capable	 of	

holding	 is	 being	 held.	 Under	 this	

condition,	 the	 air	 is	 capable	 of	 taking	

additional	moisture,	hence	with	all	other	

conditions	 favourable,	 the	 rate	 of	

evaporation	will	be	higher,	and	thus	the	

efficiency	 of	 the	 evaporative	 cooling	

system	is	expected	to	be	higher.	

3.1.3	 Air	 Movement	 Is	 Available	

(From	Wind	to	Electric	Fan)		

Air	movement	 either	 natural	 (wind)	 or	

artificial	(fan)	is	an	important	factor	that	

influences	 the	 rate	 of	 evaporation.	 As	

water	 evaporates	 from	 wet	 surface,	 it	

raises	 the	 humidity	 of	 the	 air	 that	 is	

closest	to	the	water	surface	(moist	area)	

.If	 the	 humid	 air	 remains	 in	 place,	 the	

rate	 of	 evaporation	 will	 start	 to	 slow	

down	as	the	humidity	rises.	On	the	other	

hand	 if	 the	 humid	 air	 near	 the	 water	

surface	is	constantly	being	moved	away	

and	 replaced	with	 drier	 air,	 the	 rate	 of	

evaporation	 will	 either	 increase	 or	

remain	constant.	

3.1.4	 	Surface	Area		

The	 area	 of	 the	 evaporating	 surface	 is	

another	important	factor	that	affects	the	

rate	 of	 evaporation.	 The	 greater	 the	

surface	 area	 from	 which	 the	 water	

NAVED RAZA FARIDI et al. 
DATE OF PUBLICATION: JULY 10, 2014

ISSN: 2348-4098 
VOLUME 02 ISSUE 06 JULY 2014

INTERNATIONAL JOURNAL OF SCIENCE, ENGINEERING AND TECHNOLOGY- www.ijset.in 704



evaporates,	 the	 greater	 the	 rate	 of	

evaporation.	

3.2	 METHODS	 OF	 EVAPORATIVE	

COOLING		

There	 are	 chiefly	 two	 types	 of	

evaporative	cooling	[7]	namely:		

3.2.1 Direct	Evaporative	Cooling		

This	 is	a	method	by	which	air	 is	passed	

through	 a	 media	 that	 is	 flooded	 with	

water.	 The	 latent	 heat	 associated	 with	

the	 vaporizing	 of	 the	 water	 cools	 and	

humidifies	 the	 air	 streams	 which	 now	

allow	the	moist	and	cool	air	 to	move	to	

its	 intended	 direction	 (11).But	 direct	

evaporative	 cooling	 has	 the	 following	

major	limitations	[12]:	

a) The	 increase	 in	 humidity	 of	 air	

may	 be	 undesirable	 in	 residential	

buildings	 but	 suitable	 for	 storage	

purpose.	

b) The	 lowest	 temperature	

obtainable	 is	 the	wet‐bulb	 temperature	

of	the	outside	air,	

c) The	 high	 concentration	 and	

precipitation	of	salts	in	water	deposit	on	

the	 pads	 and	 the	 other	 parts,	 which	

causes	 blockage,	 and	 corrosion,	 and	

requires	frequent	cleaning,	replacement,	

and	servicing.		

	

3.2.2	Indirect	Evaporative	Cooling	

A	 heat	 exchanger	 is	 combined	 with	 an	

evaporative	 cooler	 and	 the	 common	

approach	 used	 is	 the	 passes	

return/exhaust	 air	 through	 an	

evaporative	cooling	process	and	then	to	

an	 air‐to	 air	 heat	 exchanger	 which	 in	

turn	 cools	 the	 air,	 another	 approach	 is	

the	 use	 of	 a	 cooling	 tower	 to	

evaporatively	 cool	 a	 water	 circuit	

through	a	coil	to	a	cool	air	stream	(11).	

Indirect	 cooling	 differs	 from	 direct	

cooling	 in	 the	 sense	 that	 in	 indirect	

cooling	 the	 process	 air	 cools	 by	 the	

evaporation	 of	 water.	 But	 there	 is	 no	

direct	 contact	 of	water	 and	process	 air.	

Instead	 a	 secondary	 airstream	 is	 used	

for	 evaporation	 of	 water.	 So	 the	

moisture	content	of	process	air	remains	

the	same.	[12]	

4. RESEARCH	METHODOLOGY	

This	 experiment	 was	 conducted	 at	

Suresh	 Gyanvihar	 University,	 Jaipur.	 A	

solar	passive	cool	chamber	was	set	up	at	

the	solar	 lab	 located	on	 the	 top	 floor	of	

ISBM	 building	 at	 Suresh	 Gyanvihar	

University.	 Average	 room	 temperature	

of	 around	37°C	was	 recorded.	 The	 load	

condition	 refers	 to	 vegetables	 stored	

inside	 the	 cool	 chamber;	 the	 no	 load	

condition	 refers	 to	 when	 the	 cool	
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chamber	 is	 empty.	 In	 addition	 to	

considering	 the	 physiological	 loss	 in	

weight	 as	 an	 important	 indicator	 for	

qualitative	 evaluation,	 visual	

appearance	 in	 terms	 of	 vegetables	

colour	(from	bright	to	deep	dark	colour)	

was	 checked,	 along	 with	 surface	

observation	 (from	 glossy	 to	 a	 spotted	

surface).	The	observations	were	made	at	

one	day	intervals	during	the	experiment	

period.	The	experiment	used	a	total	of	1	

kg	of	tomatoes,	1kg	of	bringal,	500gm	of	

green	 chillies,	 750gm	 of	 ladyfinger	 and	

500gm	of	spinach	 in	each	cool	chamber	

and	room.	

4.1	 STRUCTURE	 OF	 THE	 SOLAR	

PASSIVE	COOL	CHAMBER	

Based	 on	 the	 principle	 of	 direct	

evaporative	 cooling	 solar	 passive	 cool	

chamber	 for	 storage	 of	 vegetables	 have	

been	 developed.	 The	 greatest	

importance	 of	 this	 low	 cost	 cooling	

technology	 lies	 in	 the	 fact	 that	 it	 does	

not	 require	 any	 electricity	 or	 power	 to	

operate	and	all	the	materials	like	bricks,	

jute	 bags,	 coarse	 sand,	 bamboo	 etc.	

required	to	make	 the	solar	passive	cool	

chamber	are	locally	available	easily	and	

cheaply.	The	brick	used	is	of	IIIrd	grade.	

The	 mortar	 used	 for	 brickwork	 is	 of	

ratio	 1:10.	 It	 is	 a	 triple	 brick‐wall	

structure	 system	 (1860x1660),	 with	

different	height	walls.	The	dimensions	of	

outer,	 inner	and	guard	wall	are	1240(l)	

x1440(b)	x700(h)	x110(t)	 (mm),	820(l)	

x1020(b)	 x710(h)	 x110(t)	 (mm)	 and	

1660(l)	 x1860(b)	 x200(h)	 x110	 (t)	

(mm).	

The	 cavity	 of	 100	 mm	 between	 inner	

chamber	wall	and	outer	chamber	wall	is	

filled	 with	 jute	 bags	 and	 walls	 of	 the	

chamber	are	soaked	in	water.	The	cavity	

between	 	 	 	guard	wall	and	outer	wall	 is	

filled	 with	 coarse	 sand.	 Provisions	 are	

also	 made	 for	 water	 evaporation	 from	

the	bottom	side	of	 the	cool	chamber	by	

providing	 suitable	 drainage	 channels	

and	 ventilation	 system,	 which	 hastens	

the	 process	 of	 temperature	 reduction	

and	 maintains	 high	 humidity	 in	 the	

cooling	area.		 	

The	 cool	 chamber’s	 storage	 area	 was	

800(L)	×	600	(W)	×	450	mm	(H)	in	size	

.the	 lid	 was	 made	 up	 of	 two	 jute	 bags	

with	 the	 skeleton	 of	 water	 proof	

galvanized	 iron	 used	 for	making	 cooler	

panels.Agronet	 (10x11{top},	 2x10{east}	

and	 2x10{west})	 with	 75%	 solar	

radiation	 blockage	 capacity	 is	 also	

erected	 to	 protect	 the	 cool	 chamber	

from	direct	solar	 insolation.	Fig	1	and	2	

shows	 in	 detail	 the	 side	 view	 of	 the	

structure	 and	 top	 view	 of	 the	 chamber	

respectively.	 Even	 unskilledlabour	 can	

NAVED RAZA FARIDI et al. 
DATE OF PUBLICATION: JULY 10, 2014

ISSN: 2348-4098 
VOLUME 02 ISSUE 06 JULY 2014

INTERNATIONAL JOURNAL OF SCIENCE, ENGINEERING AND TECHNOLOGY- www.ijset.in 706



build	the	chamber,	as	it	does	not	require	

any	specialized	skill.Small	and	marginal	

farmers	may	use	 it	 to	 store	 a	 few	days'	

harvest	 to	 avoid	 middlemen.

Figure	1:	Diagram	of	Side	View	of	the	Solar	Passive	Cool	Chamber	

	

Figure	2:	Diagram	of	Top	View	of	Chamber	
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4.2	 STORAGE	CONTAINER	

10	 plastic	 baskets	 were	 used,	 one	 for	

each	vegetables	stored	in	both	room	and	

chamber.	A	total	of	1	kg	of	tomatoes,	1kg	

of	 bringal,	 500gm	 of	 green	 chillies,	

750gm	 of	 ladyfinger	 and	 500gm	 of	

spinach	in	each	cool	chamber	and	room	

condition	was	kept	in	these	baskets.	

4.3	 QUALITATIVE	EVALUATION	

4.3.1	 Physiological	 loss	 in	 weight	

determination	

Physiological	 loss	 in	 weight	 (PLW)	 is	

one	 of	 the	main	 factors	 in	 determining	

the	 quality	 of	 stored	 vegetables.	

Observations	of	PLW	and	the	shelf	life	of	

vegetables	 were	 recorded	 periodically.	

The	 readings	 were	 made	 at	 one‐day	

intervals	during	 the	 experiment	period.	

A	 decrease	 of	 only	 5%	 in	 PLW	 often	

results	 in	 a	 loss	 of	 freshness	 and	 a	

wilted	 appearance	 [13],	 [14].But	 here	

the	 stored	 vegetables	 were	 evaluated	

daily	 until	 they	 are	 inconsumable.	 The	

PLW	of	vegetables	are	recorded	daily	by	

using	 VirgoTM	 high‐precision	 VirgoA	

compact	 electronic	 scale	 until	 both	

decayed.	 PLW	 was	 measured	 by	 using	

the	following	formula	[18]:	

	

Physiological	loss	in	weight,	%	=	(X1	‐	X)	

x	100		

X			

Where,	

X1	=	Initial	weight,	g	

X	=	Weight	 (in	units	of	 g)	 at	 the	end	of	

storage	time.	

4.3.2	 Measurements	of	temperature,	

Relative	humidity,	solar	radiation	

The	 temperature	 and	 relative	 humidity	

at	 both	 room	 and	 cool	 conditions	were	

simultaneously	 measured	 by	 thermo	

hygrometer	 (HTCTM‐103	 CTH)	 which	

has	 memory	 backup	 functions.	 One	

thermo	 hygrometer	 was	 put	 in	 both	

room	 and	 cool	 chamber.	 An	 alcohol	

based	 thermometer	 was	 put	 open	 to	

measure	 the	air	 temperature.	The	 solar	

radiation	was	measured	by			digital	solar	

meter	(TM‐207).	

	

5. RESULTS	AND	DISCUSSIONS	

5.1	 PERFORMANCE	 OF	 THE	 COOL	

CHAMBER	AT	NO	LOAD	CONDITIONS	

The	 fundamental	 performance	 relative	

to	 temperature	 and	 relative	 humidity	

inside	 the	 solar	 passive	 cool	 chamber	

was	 first	 investigated	 from	 the	

standpoints	 of	 both	 dynamic	 and	 static	
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characteristics.	 Figure	 3	 shows	 the	

typical	 diurnal	 changes	 in	 solar	

radiation,	 as	 well	 as	 the	 outside	

temperature,	 inside	 temperature,	 and	

inside	 relative	 humidity	 of	 the	 solar	

passive	 cool	 chamber	 under	 no	 load,	

shading,	and	watering	conditions.	

	

	

Figure	 3:	 Diurnal	 changes	 in	 solar	

radiation,	 outside	 temperature,	 inside	

temperature,	 and	 inside	 relative	

humidity	in	the	ZECC	under	shading	and	

watering	conditions	(avg.	of	7	days).	

Solar	 radiation	 increased	 the	 outside	

temperature	 around	 the	 solar	 passive	

cool	 chamber.	 An	 increase	 in	 outside	

temperature	 also	 increased	 the	 inside	

temperature	 of	 the	 solar	 passive	 cool	

chamber.	The	shading	curtain,	however,	

protects	the	solar	passive	cool	chamber	

against	 direct	 exposure	 to	 solar	

radiation.	 For	 instance,	 under	 shading	

and	watering	 conditions,	 the	maximum	

values	 of	 the	 outside	 and	 inside	 solar	

passive	 cool	 chamber	 temperatures	

were	 43.9°c	 and	 29.0°c,	 respectively.	

Conversely,	 the	minimum	 values	 of	 the	

inside	 and	 outside	 solar	 passive	 cool	

chamber	temperatures	were	25.0°C	and	

35.1°C,	respectively.	Under	shading	and	

watering	 conditions,	 the	 average	 value	

of	 relative	 humidity	 was	 recorded	 at	

83.6%	 inside	 the	 Solar

Passive	 Cool	 Chamber,	 but	 maximum	

relative	 humidity	 of	 85%	was	 achieved	

under	the	influence	of	one	of	the	highest	

solar	 radiation	 and	 air	 temperature	 at	

the	same	 time.	This	 is	because	a	higher	

outside	 temperature	 increases	 the	

evaporation	rate	from	the	sand	and	wet	

bricks	of	the	solar	passive	cool	chamber.	

5.2	 PHYSIOLOGICAL	 LOSS	 IN	

WEIGHT	OF	VEGETABLES	STORED	 IN	

THE	SOLAR	PASSIVE	COOL	CHAMBER		
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The	 physiological	 loss	 in	 the	 weight	

(PLW)	of	vegetables	stored	in	both	solar	

passive	 cool	 chamber	 and	 room	

conditions	 were	 carefully	 investigated	

daily.	

In	 Figure	 5	 (a),	 (b),	 (c),	 (d),	 (e)	 show	

daily	 changes	 in	 PLW	 of	 Tomato,	

Ladyfinger,	 Bringal,	 Green	 Chillies	 and	

Spinach	 in	 room	 conditions	 and	 cool	

chamber	are	 shown	respectively.	 In	 the	

experiment,	 major	 differences	 were	

found	 in	 PLW	 (%)	 of	 ladyfinger,	 green	

chillies	and	spinach.	During	the	research	

it	 was	 found	 that	 vegetables	 stored	 in	

the	 solar	 passive	 cool	 chamber	 (at	

average	 temperature	 of	 29°C)	 and	 at	

room	 temperature	 (average	 of	 38°C).	

Tomato	stored	outside	the	solar	passive	

cool	 chamber	 showed	 PLW	 of	 16.4%	

after	4	days,	while	tomato	stored	inside	

the	 solar	 passive	 cool	 chambershowed	

16%	 after	 10	 days.	 Ladyfinger	 stored	

outside	 the	 solar	 passive	 cool	

chambershowed	 PLW	 of	 40%	 after	 2	

days,	while	 ladyfinger	 stored	 inside	 the	

solar	passive	cool	chambershowed	30%	

after	 10	 days.	 Bringal	 stored	 in	 room	

condition	 showed	 a	 PLW	 of	 16.63%	

after	3	days	while	bringal	stored	in	cool	

chamber	showed	11.84%	after	11	days.	

Green	 chillies	 stored	 in	 room	 condition	

showed	PLW	of	33%	in	3	days	whereas	

those	 stored	 in	 cool	 chamber	 showed	a	

PLW	 of	 31.31%	 in	 11	 days.	 Spinach	

stored	 in	 room	 temperature	 showed	

PLW	 of	 42%	 in	 2	 days	 whereas	 those	

stored	in	cool	chamber	showed	a	PLW	of	

33.3%	in	3	days.	Thus,	vegetables	stored	

inside	 the	 solar	 passive	 cool	

chambershowed	 lower	 PLW	 than	 those	

stored	 outside	 the	 solar	 passive	 cool	

chamber.	
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(e)Spinach

	

Figure	5:	Physical	Weight	loss	(%)	V/s	Time(days)Daily	changes	in	PLW	of	(a)	Tomato,	

(b)	 Ladyfinger,	 (c)	Bringal,	 (d)	Green	Chillies	 and	 (e)	 Spinach	 in	 room	conditions	 and	

cool	chamber.	

5.3 VISUAL	 APPEARANCE	 AND	

SURFACE	OBSERVATION	

The	 observed	 changes	 in	 the	 quality	 of	

stored	vegetables	in	the	cool	chamber	as	

well	as	in	room	are	reported	in	Table	1.	

The	cool	chamber	prolongs	the	shelf	life	

of	 vegetables	 as	 well	 as	 maintains	

quality	 as	 seen	 in	 table	 1.	 This	 table	

shows	that	5%	shrinkage	noticed	for	the	

lady	finger	against	40%	shrinkage	in	the	

room	 on	 its	 discarding	 day.	 Similar	

better	 results	 were	 found	 for	 other	

vegetables	 preserved	 in	 the	 cool	

chamber	 compared	 to	 vegetables	

preserved	in	room.	
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Fig	 6	 shows	 the	 photograph	 of	 each	

vegetable	stored	 in	both	room	and	cool	

conditions	 on	 the	 day	 of	 rejection	 in	

room.	 It	 clearly	 shows	 that	 vegetables	

kept	in	cool	chamber	are	in	considerable	

very	good	condition	than	those	in	room	

conditions.			

	

Fig	 6(A):	 Tomato	 after	 5	 Days	 (Room	

Condition	Discard	Day)	

	

	

Fig6	(B):	Ladyfinger	after	3	Days	(Room	

Condition	Discard	Day)	

	

Fig	 6(C):	 Bringal	 after	 3	 Days	 (Room	

Condition	Discard	Day)	

	

Fig	 6(D):	 Green	 Chillies	 after	 3	 Days	

(Room	Condition	Discard	Day)	

	

Fig	 6(E):	 Spinach	 after	 2	 Days	 (Room	

Condition	Discard	Day)	
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S.	

NO	
VEGETABLES	

QUANTITY	

(gms.)	

Visual	Appearance	On	Discard	

Day	 Of	 Vegetables	 Stored	 In	

Room	

Shelf	life(DAYS)	

COOL	

CHAMBER	
ROOM	

COOL	

CHAMBER	
ROOM	

1.	 Tomato	 1024	

5%	

Shrinkage,	

Skin	

Appearance	

Fine	 Edible.	

Taste	Fine.	

30%	Shrinkage,	Skin	

Appearance	 Became	

Dull.	Inedible.	

10	 4	

2.	 Ladyfinger	 750	

10%Shrinka

ge,	 Skin	

Appearance	

Fine,	Edible	

60%	Shrinkage,	Skin	

Appearance	 Dull	

And	 Hardened.	

Taste	Changed.	

9	 2	

3.	 Bringal	 1030	

5%	

Shrinkage,	

Skin	

Appearance	

Fine,	Edible.	

50%	 Shrinkage,	

Colour	 Changed	 To	

Yellowish	 Brown.	

Inedible	

9	 2	

4.	 Green	Chilies	 495	

10%	

Shrinkage,	

Skin	

Appearance	

Fine	

60%	 Shrinkage,	

Some	 Chilies	 Colour	

Changed	 To	 Red.	

Taste	Changed	

10	 2	

5.	 Spinach	 408	

30%	

Shrinkage,	

Appearance	

Good,	

80%	 Shrinkage,	

Colour	Changed	And	

Leaves	 Are	 Dried.	

Inedible	

2	 1	
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6. CONCLUSION	

The	 solar	 passive	 cool	 chambercan	

maintain	 relatively	 low	 inside	

temperature	and	high	relative	humidity	

as	 compared	 with	 outside	 temperature	

and	 relative	 humidity.	 Temperature	

inside	 the	 solar	 passive	 cool	 chamber	

can	 be	 reduced	 through	 the	 process	 of	

an	 evaporative	 cooling	 mechanism	 and	

by	 using	 shading	 device	 to	 protect	 the	

solar	 passive	 cool	 chamber	 against	

direct	 exposure	 to	 solar	 radiation.	 The	

moisture	 condition	 on	 the	 walls	 in	 the	

solar	 passive	 cool	 chamberand	 the	

ground	 condition	 also	 help	 to	maintain	

higher	 relative	 humidity.	 During	

investigation	 it	 was	 found	 that	 as	

compared	 to	 the	 ambient	 conditions,	

temperature	 within	 the	 chamber	 is	

reduced	 by	 12‐15oC,	 while	 humidity	 is	

maintained	 above	 82%	 level,	 thus	

maintaining	 the	 quality	 of	 the	

vegetables.	

The	 cool	 chamber	 increased	 the	 shelf	

life	 of	 vegetables	 significantly.	 Most	

significant	 change	 in	 shelf	 life	 was	

recorded	 in	 case	 of	 ladyfinger,	 green	

chillies	 and	 bringal.	 An	 increase	 of	 7,	

7,8,6,1	 days	 was	 recorded	 in	 case	 of	

bringal,	 ladyfinger,	 green	 chillies,	

tomato	and	spinach	respectively.	

	

It	 is	 to	 be	 noted	 that	 all	 the	 data	 are	

recorded	between	9	am	to	4	pm	because	

of	 university	 timing.	 Since	 the	model	 is	

at	 the	 terrace	 and	 the	 shed	 used	 in	

making	 the	 model	 is	 made	 of	 agro	 net	

and	is	supported	by	bamboo	it	was	very	

difficult	 to	 make	 it	 withstand	 strong	

gusts	 of	 wind	 blowing	 during	 summer	

season.	 Therefore	 and	 erected	 in	 truss	

formation.	 The	 structure	 used	 for	 shed	

was	 made	 of	 bamboo.	 Potential	

improvements	include	improvements	in	

materials	used,	mainly	 in	 shed	material	

and	 study	 is	 needed	 to	 be	 done	 in	

microbial	growth	in	vegetables.	
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