
CHIMNEY SOLAR DRYER MANUAL HOW TO USE

SECTION 2

DRYING FRUITS AND VEGETABLES 
WITH THE CHIMNEY SOLAR DRYER
Once the chimney solar dryer has been built, you are ready to use it to dry your products

TEST THE DRYER
We recommend giving the dryer a 
test run to make sure all the pieces 
ÀW� ZHOO� WRJHWKHU�� WKDW� WKHUH� DUH�
no air leaks or gaps in the plastic, 
and to measure the temperature 
(if possible) at different locations 
within the drying table. If the dryer 
is working well, strips of tissue 
paper hanging from the center 
pole under the clear plastic will 
ÁXWWHU�� WKH� SODVWLF� RYHU� WKH� WDEOH�
will be slightly concave (due to 
suction from the chimney), and 
you may see shimmering at the 
top of the chimney’s shadow. 

PREPARE PRODUCT 
FOR DRYING:
Produce should be clean and undamaged. Bulky products dry 
faster if they are cut into pieces prior to drying. It is best to 
begin the drying process in the morning to give the maximum 
drying time before sunset.

PRODUCT SELECTION
Dry only fully ripe or even over-mature produce (freshly 
KDUYHVWHG�� IRU� EHVW� TXDOLW\� DQG� ÁDYRU��'U\LQJ� FDQQRW� LPSURYH�
poor quality produce. If you are drying multiple foods at a time, 
WU\�QRW�WR�PL[�SURGXFWV�ZLWK�YHU\�VWURQJ�ÁDYRUV�RU�DURPDV��IRU�
example, if you dry apple and onion together, the strong smell of the onion may alter the taste and smell of the apple). In 
addition to large or normal-sized produce, small or “b-grade” product can be used, which can help recover otherwise lost 
income. You can dry partially damaged product if you can cut away the damaged portion. Avoid product that is rotting or 
moldy.  Avoid drying produce recently sprayed with chemical pesticides.

PRODUCT SIZE AND CUTTING
Thin items like herbs and leafy greens may dry in a few hours, while large products like whole apricots or whole bananas 
will require several days to dry.  You can decrease drying time by removing pits and peeling the product though peeling 
may remove valuable nutrients.  Cutting product into thin (6 mm) slices allows for faster water loss, reducing the amount 
of drying time required. Furthermore, slicing the product into uniform sizes/widths is crucial for more complete and even 
drying.

Product 
will shrink 
as it loses 
moisture, 
so it can 
overlap 
slightly when 
loaded onto 
the trays. 

Load fruits and vegetables onto trays to dry. Peeling and removing pits and slicing 
thinly will shorten time needed to dry. Uniform slices help with even drying time.
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FILL THE TRAYS WITH PRODUCT
Fill the trays with enough whole or sliced products to maximize the space, but the pieces should not overlap too much to 
HQVXUH�HIÀFLHQW�GU\LQJ��7KH�SLHFHV�FDQ�RYHUODS�VOLJKWO\�EHFDXVH�WKH\�ZLOO�VKULQN�DV�WKH\�ORVH�PRLVWXUH��,W�LV�D�JRRG�SUDFWLFH�WR�
place the same product onto one tray because of similar drying time, and to utilize a separate tray for chili peppers, which 
can impart their spiciness to other food products. Make sure the tray is not too heavy to lift.  Product cut into wedges 
should be positioned on the drying tray so that 
the peel portion of the cut product is parallel to 
the sides of the drying table. Product peel, or skin 
positioned toward the opening of the dryer can 
LPSHGH�DLUÁRZ�DQG�VORZ�GRZQ�GU\LQJ��

DRYING PRODUCT IN THE 
CHIMNEY SOLAR DRYER
PREHEAT AREA
7KH� ÀUVW� WUD\� VSDFH� �IDUWKHVW� DZD\� IURP� WKH�
FKLPQH\�� VKRXOG� EH� OHIW� HPSW\�� /HDYLQJ� WKH� ÀUVW�
tray space empty allows the air to heat before it 
contacts the product.

PLACING TRAYS ONTO THE DRYING TABLE 
When you do not have a full drying load and are only 
drying a few trays of product, if you place those trays 
closer to the chimney-end of the drying table, they will 
dry faster than if you place them closer to the entrance 
of the drying table because the chimney end is usually the 
hottest part of the dryer. However, you should place trays 
of leafy greens or other fragile products near the opening 
of the dryer where temperatures are lower compared to 
other positions on the drying table.

SHUFFLE TRAYS DURING DRYING
Move the trays according to the thickness and water 
content of the product to different locations within the 
dryer. Temperatures are  generally  higher  closer  to  
WKH�FKLPQH\�� WKHUHIRUH� VKXIÁLQJ� WKH� WUD\V� WR�GLIIHUHQW�
positions (front to back, top to bottom) ensures more 
uniform drying.  Generally, thicker and moister products 
require more time and thus more shifts in position compared to leafy greens and other similar products. It is advised that 
\RX�VKXIÁH�WKH�WUD\V���WR���WLPHV�GXULQJ�WKH�GU\LQJ�SURFHVV��0RYH�WKH�WUD\V�FORVHVW�WR�WKH�FKLPQH\�WR�WKH�RSHQLQJ�RI�WKH�
dryer and the trays from the opening next to the chimney. Switch the bottom tray with top tray if trays are stacked.

PLASTIC COVER AND AIRFLOW
The clear plastic that covers the trays should not touch the fresh product; this may cause product damage or incomplete 
drying. The plastic should be as taut as possible, creating a tent over the product and trays. Make sure that there is plenty 
RI�DLUÁRZ�WKURXJK�WKH�GU\HU��HVSHFLDOO\�DERYH�DQG�EHORZ�WKH�SURGXFW��5HPHPEHU��DPELHQW�DLU�HQWHUV��TXLFNO\�ZDUPV�XS�DQG�
dries the product. Warm, humid air exits through the chimney.  

A chimney solar dryer ready for drying fruits and vegetables. 
/HDYH�WKH�ÀUVW�WUD\�VSDFH��OHIW�VLGH�RI�SKRWR��HPSW\�DV�D�́ SUHKHDW�
area.”

Left: proper wedge alignment for product with a peel vs. right: 
overloaded tray. 
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CONDITIONS THAT AFFECT DRYER PERFORMANCE
AIR TEMPERATURE
High air temperature speeds drying. However, air temperature must not get too hot or it could damage the product. 
([FHVVLYHO\�KRW�DLU�UHVXOWV�IURP�WRR�OLWWOH�DLUÁRZ��0DNH�VXUH�WKH�WXQQHO�RSHQLQJV�DW�WKH�IURQW�RI�WKH�GU\LQJ�WDEOH�DQG�WKH�
chimney are not obstructed. The clear plastic cover should not touch product.

If the inside of the dryer gets too hot and is damaging products, either orient the chimney solar dryer so the opening of 
WKH�GU\LQJ�WDEOH�IDFHV�ZLQGZDUG��DOORZLQJ�D�KLJKHU�DPRXQW�RI�FRROHU�DLU�WR�ÁRZ�DERYH�DQG�EHORZ�WKH�GU\LQJ�SURGXFW��RU�
consider drying during relatively cooler periods of the day.  Leafy greens, herbs, and other fragile products require frequent 
monitoring during drying due to their rapid water loss and potential for being burned or damaged. Do not slice or shred 
the leafy greens into pieces small enough that they will fall through the mesh of the drying trays once they become dried. 
It is not recommended to dry herbs in the chimney dryer in extremely hot conditions. 

If the temperatures become too cold in the dryer and thus products are not drying quickly enough, they may spoil. Low 
temperatures could occur if the dryer is in the shade and not receiving enough sunlight, or if outside ambient temperatures 
DUH�YHU\�ORZ��0D[LPXP�DLU�WHPSHUDWXUH�GXULQJ�GU\LQJ�RI�PRVW�IUXLWV�DQG�YHJHWDEOHV�VKRXOG�EH�LQ�WKH�UDQJH�RI����²����&�
����� ²� ����)���&DEEDJH� DQG� RQLRQV� VKRXOG� QRW� EH� GULHG� DW� WHPSHUDWXUHV� DERYH� ���&� �����)���*UDLQV� DQG�PRVW� QXWV�
VKRXOG�QRW�EH�GULHG�DERYH����&������)��ZLWK�WKH�H[FHSWLRQ�RI�ZDOQXWV�WKDW�VKRXOG�QRW�EH�GULHG�DERYH����&������)����
Air temperatures above these recommendations cause quality loss, such as darker color or decreased storage life. Test 
products in the dryer to be sure of the conditions required for best quality. Operators should try to regularly monitor air 
temperature in the drying area.  An inexpensive dial thermometer works well for this purpose.

SOLAR RADIATION
Direct radiation on the top trays will result in faster drying than product on the lower trays. More uniform drying can be 
DFKLHYHG�E\�URWDWLQJ�WUD\�SRVLWLRQV�����WLPHV�GXULQJ�WKH�GU\LQJ�SURFHVV��5RWDWLQJ�WUD\V�LV�DOVR�EHQHÀFLDO�EHFDXVH�H[SRVXUH�
to direct solar radiation may cause bleaching and this light color may or may not be desirable by consumers. Product on 
WKH�WRS�WUD\�PD\�EH�H[SRVHG�WR�H[FHVVLYH�KHDWLQJ��ZKLFK�FDQ�FDXVH�TXDOLW\�ORVV��,Q�DGGLWLRQ�WR�VKXIÁLQJ�WUD\V��WKH�WRS�WUD\V�
can be covered with a light colored fabric, which should not touch the product and can be layered underneath the plastic 
or above the trays on top of the plastic to partially shade sensitive products.

AIRSPEED
)DVWHU�DLUÁRZ�LQFUHDVHV�WKH�UDWH�RI�PRLVWXUH�ORVV�IURP�WKH�SURGXFW�DQG�VSHHGV�GU\LQJ��0DNH�VXUH�WKH�DLU�WXQQHO�HQWUDQFH�
is not blocked or covered in any way.  A few centimeters of headspace over the product is enough to provide for the free 
ÁRZ�RI�DLU�DQG�DOORZ�IRU�DLU�WR�KHDW�XS��,I�WKH�SODVWLF�FRYHULQJ�LV�WRR�KLJK�DERYH�WKH�WUD\V��DLU�VSHHG�ZLOO�EH�VORZHG�DQG�GU\LQJ�
times will increase.

HUMIDITY
When the relative humidity of the ambient air is low, drying speeds are faster. Heating of the air from solar radiation 
further reduces its relative humidity. Even in locations with high ambient relative humidity, the dryer heats the air enough 
to produce the low relative humidity levels required for rapid drying.

AMOUNT OF PRODUCT ON TRAYS
Adding more product (by weight) to the trays increases the overall amount of product dried per drying cycle; however, it 
also increases the length of the drying cycle. Users should experiment with the product load to determine what works 
EHVW�XQGHU�WKHLU�FRQGLWLRQV���/LJKW�WUD\�ORDGLQJV�DVVRFLDWHG�ZLWK�GU\LQJ�RI�ÁRZHUV��KHUEV�RU�SURGXFWV�ZHLJKLQJ�OHVV�WKDQ�
����NJ�P2������OEV���IW2��ZLOO�GU\�LQ�OHVV�WKDQ�RQH�GD\��7KH�GU\HU�KDV�EHHQ�PRGLÀHG�E\�VRPH�XVHUV�WR�GU\�JUDSHV�LQ�EXQFKHV��
SURGXFLQJ�HTXLYDOHQW�WUD\�ORDGLQJV�RI�PRUH�WKDQ����NJ�P2 (10 lbs. per ft2). In preliminary experiments, complete drying was 
DFKLHYHG�LQ�DERXW���WR���GD\V�
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STACKED TRAYS
The dryer can be used with two trays stacked on top of each other. Because air temperatures are higher at the top of the 
drying table, the top trays will dry faster than the lower trays. Rotating trays may also reduce bleaching, an effect of direct 
solar radiation that may not be desirable. Bleaching may also be reduced by covering the top trays with a light shade cloth.

ADVERSE WEATHER CONDITIONS
The dryer works in cloudy to sunny conditions, and even occasional rain showers are not a problem. However, drying 
should not be attempted during periods of continuous rain or heavy clouds.

STORING DRIED PRODUCT
Properly dried fruits and vegetables can be stored for several months to a year. Dried products should be stored in a cool, 
dry and dark area. After drying, the product should be allowed to cool a short time and then packed into dry, airtight 
containers or sealed plastic bags. Do not be afraid to pack the dried product tightly together. Storing at cool temperatures 
increases storage life of dried products. 

HOW DRY IS DRY ENOUGH?
&URSV� PXVW� EH� VXIÀFLHQWO\� GULHG� WR� EH� VDIHO\� VWRUHG��9HJHWDEOHV� DUH�
VXIÀFLHQWO\�GULHG�ZKHQ�WKH\�DUH�KDUG�DQG�EULWWOH�RU� WRXJK�DQG� OHDWKHU\��
GHSHQGLQJ�RQ� WKH�YHJHWDEOH�� 6XIÀFLHQWO\�GULHG�EHDQV�� FRUQ�DQG�SHDV�DUH�
hard and can shatter. Dried leafy, thin vegetables should be brittle, and 
ODUJHU�FKXQNV�RU�VOLFHV�RI�YHJHWDEOHV�VKRXOG�EH�OHDWKHU\��6XIÀFLHQWO\�GULHG�
fruit will still be pliable, but not sticky or tacky. Dried berries should rattle 
when shaken in a container. 

However, the best method for accurately determining safe product dryness 
for storage is to measure the relative humidity of the air in the dried 
product storage container.  Mold will not grow when equilibrium relative 
KXPLGLW\�LQ�WKH�DLU�DURXQG�WKH�VHDOHG�SURGXFW�LV�ORZHU�WKDQ����SHUFHQW��
One inexpensive method for measuring equilibrium relative humidity is to 
use a DryCard™ indicator (more information at https://horticulture.
ucdavis.edu/drycard).

The moisture content of fresh produce at harvest ranges from 20 to 
���SHUFHQW�GHSHQGLQJ�RQ�WKH�SURGXFW��+LJK�VXJDU�FRQWHQW�IUXLW�VKRXOG�
be dried to approximately 20 percent moisture content. Dried leafy or 
thin vegetables should contain about 10 percent moisture 

DryCard™ dryness indicator. Pink is not 
VXIÀFLHQWO\�GU\���SXUSOH�RU�EOXH�LV�VXIÀFLHQWO\�GU\�
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SOLAR DRYING FRUITS AND VEGETABLES 
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