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In many cultures, enjoying a meal with friends 
and family is a valued part of daily life.  Yet in 
space, it's just another task astronauts have 
to accomplish for the sake of science. On the 
space station, every meal begins and ends with 
a personal collection of disposable tin cans and 
plastic pouches. These strategically-prepared 
meals aren't design with sharing in mind. And 
they can be lacking in taste and texture: with 
most foods heavily processed before the flight so 
they can later be rehydrated or thermostabilized, 
even the most extravagant foods can still taste 
one-dimensional, especially if eaten out of a 
vacuum-sealed pouch. 

But there is hope: initiatives in space agriculture 
have brought the possibility of fresh produce 
for long-term missions. With this, our team 
has designed an experience to spark greater 
engagement from astronauts towards their foods 
as well as each other during mealtime.

In the near-future, eating in spaceflight has 
evolved thanks to the continued development 
of existing methods and techniques. Certain 
fruits and vegetables can now be grown and 
harvested on long-term missions. Our new device 
adapts current cooking methods of baking, air-
frying, poaching, and steaming to combine fresh 
and prepared ingredients. Our accompanying 
dumpling recipe also provides astronauts with 
more variety and possibilities for customization. 
Preparing the filling, wrapping, and cooking the 
dumplings is both an activity to be shared and a 
delicious meal of layered flavors and textures.
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Food is our common ground, a universal experience.
— James Beard



The device is mounted in the center of a 
folding table and supports multiple methods 
of cooking. To bake or air-fry, forced-air 
convection heats food to a golden crisp. 
A closed-loop system circulates water for 
poaching and simmering while jets of hot 
water vapors steam foods like on Earth. 
Inspired by laboratory centrifuges, the  
spinning basket inside the appliance takes 
advantage of the zero-g environment to  
ensure uniform cooking.
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01 Device

Microgravity cooking 
appliance that fosters a  
close-knit sense of 
community through the 
making and sharing of 
a freshly-cooked meal.

Centrifugal motor 
assembly

Stainless steel 
mesh baskets

Twist-lock airtight lidFood storage pockets

Heating elements 
+ water/steam 
nozzles

Rotate lid counterclockwise and lift 
straight up to open.
 
Place food items inside the mesh basket.

Lower lid and rotate clockwise to lock.

Choose appropriate cook mode, time, 
and temperature by turning the dial. 
Push down on the dial to select.

When the chime sounds, cooking is 
complete. Your food is ready to enjoy.



76

Package of 50 dumpling wrappers
1 lb of all-purpose flour, 2 cups of water,  
2 eggs

Freeze-dried broth powder
1/2 lb aromatic chicken, 1/2 lb pork bone, 
cured ham broth, 1 tbsp gelatin powder

Thermo-stabilized pre-seasoned 
ground pork

1.5 lb of pre-cooked ground pork, 1 tbsp 
ginger powder, 1 tbsp dark or regular soy 
sauce, 1/2 tbsp finely grated garlic, 1 tsp 
toasted sesame oil, 3/4 tsp kosher salt,  
2 tbsp vegetable oil

Plant-based substitutes can also be 3D 
bioprinted in the space station2

Chinese-style— 
Freeze-dried chopped scallions 
Freeze-dried chopped napa cabbage 
Freeze-dried corn kernels

Pierogi—
Freeze-dried mashed potatoes 
Freeze-dried grilled onions 
Freeze-dried sauerkraut 
Freeze-dried sauteed mushrooms

Leafy vegetables can also be grown in 
NASA Vegetable Production System1

Chinese-style— 
Freeze-dried powdered dipping sauce

1/3 cup sake, 1/4 cup soy sauce, 1/4 cup 
unseasoned rice vinegar, 1 tbsp sugar,  
1 tbsp sesame oil

Pierogi—
 Thermostabilized bacon bits
Freeze-dried cheese

Dumpling  
Wrappers

Toppings

Vegetable 
Filling

Protein 
Filling

Gelatinized 
Broth

Notes 1 Growing Plants in Space 
www.nasa.gov/content/growing-plants-in-space

2 First Meat Grown in Space Lab  
248 Miles From Earth 

www.theguardian.com/environment/2019/
oct/07/wheres-the-beef-248-miles-up-as-

first-meat-is-grown-in-a-space-lab

02 Recipe

Enabled by advances in 
space farming, this recipe 
brings varied texture, 
fresh ingredients, and 
cultural diversity to the 
space dining table.

Rehydrate vegetables, powdered 
seasoning, and broth gelatin. Heat up 
the protein and chill the broth for 30 min 
until it consolidates.

Take one sheet of the wrapper and 
squeeze drops of water along the edge 
to moisten it. 

Scoop your chosen protein, vegetables, 
and gelatinized broth into the wrapper.

Fold the wrapper and crimp the edge 
with your fingers.

Put dumplings in the boiled pot of water 
to cook for approximately 4 minutes.
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Protein filling

Gelatinized broth Soy sauce

Dumpling wrappers

Space-grown parsley

Vegetable filling



8

Created in spring 2020 for 
The Interplanetary Cookbook
media.mit.edu/projects/interplanetary-cookbook

Carnegie Mellon University School of Design
design.cmu.edu

Meijie Hu
meijie-hu.com

Miranda Luong
mirandaluong.com

Ian Shei
ianshei.com

Supawat Vitoorapakorn
supawat.design

Copyright © 2020. All rights reserved.


